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Executive Summary 
Internet of Things (IoT) is possibly the most widely discussed technological concept in today’s 

technology circles.  This technology is expected to dramatically change not only how we work but also 

how we live. The concept of IoT basically means a web of connected devices which can be controlled 

over a data network. With cost of technology required to control these devices going down and 

increasing internet connectivity through smartphones, IoT is expected to be an all pervasive technology 

in the next 10 years.   

This report focuses on the IP portfolio of Ericsson, LG, Nokia, Qualcomm and IBM. We have divided IoT 

patents into four Stack Layers: Edge Nodes, Connectivity, Data Centers and Analytics/ Apps. Edge 

nodes are the various devices and sensors which receive or collect data of the functioning and 

surroundings of the system. The Connectivity layer is the network infrastructure involving all the 

communication devices present in the network. Data Centers are server farms which receive and store 

data from the network. Analytics/ Apps access data from the data centers, analyze it and extract the 

desired information with which users make decisions and further collaborate with other applications 

and users.  

LG is the top patent filer in this domain with 1464 patents/patent applications. Out of those 1464, 1403 

are related to connectivity layer. LG is followed by Ericsson and Qualcomm in number of patents/patent 

applications filed in overall IoT technology domain. They also have shown extremely high interest in 

connectivity layer with more than 80% of the patents lying in this domain. This is because the 

Connectivity layer lies at the foundation of the IoT technology as it performs the crucial task of cleaning 

the data captured by the Edge Nodes and relaying them to the data centers. Open Interconnect 

Consortium (OIC) and AllSeen Alliance are fixated on defining the standards for the connectivity layer. 

IBM seems to be the only player whose prime focus is not on connectivity but on datacenters and 

Analytics. This is evident by IBM’s R&D focus in analytical engines like Watson and Blue Gene/Power 

servers. 

In following sections, we present our analysis of the Patent Portfolios of major players of this technology 

domain.  
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Introduction 
The Internet of Things (IoT) refers to use of sensors, actuators and 

communication technology embedded into physical objects that enables such 

objects to be tracked and controlled over networks like the internet. The use of 

these devices would involve three main steps: capture of data using sensors, 

collection of data over the network and decision making based on analysis of 

data. This decision-making can result in improved productivity of current 

processes. It will also enable new types of products and services being offered in 

multiple application areas.  

A McKinsey study1 estimates the potential economic impact of Internet of 

Things to be $2.7 trillion to $6.2 trillion per year by 2025 with applications in 

Healthcare, Manufacturing, Power, Urban Infra-Structure, Security, Vehicles and 

Agriculture. The impact in Healthcare is expected to be between $1.1 trillion to 

$2.5 trillion per year by 2025 and the greatest benefit could come from 

improved efficiency in treating patients with chronic conditions through 

efficient use of sensors, like glucose sensors, for remote monitoring.  

Manufacturing gains are pegged at $900 billion and $2.3 trillion per year by 

2025 through efficient use of sensors to track machinery status and real-time 

updates to reduce downtime. Additionally, sensors can be used to monitor the 

flow of inventory around factory floors or between different workstations, 

resulting in improved inventory management.  

The promise of the Internet of Things is that individual objects of everyday life 

such as cars, roadways, pacemakers, wirelessly connected pill-shaped cameras 

in digestive tracks, smart billboards (which adjust to the passersby), 

refrigerators, or even cattle can be equipped with sensors that can track useful 

information about these objects. If these objects are uniquely addressable 

(using IPv6) and connected to the Internet, then information from these objects 

can flow through the same protocol that connects our computers to the 

Internet. The data from these objects can then be coupled with machine 

learning analytics to allow automated responses that don’t require human 

intervention.  

As market players compete to monetize huge economic potential offered by the 

Internet of Things, we have seen a flurry of Merger and Acquisitions (M&A) 

activity in this technological domain. Google’s $3+ billion acquisition of Nest, 

and Qualcomm’s $2.5 billion acquisition of Cambridge Silicon Radio (CSR) are 

some of the biggest transactions in IoT technology. Furthermore Samsung, Dell, 

Broadcom and Intel among others recently announced a nonprofit partnership 

called Open Interconnect Consortium (OIC) to develop standards in this field 

                                                           
1 Disruptive technologies: Advances that will transform life, business and the global economy, May 2013, McKinsey 

Insights and Publications 

The term ‘Internet of 

Things’ was added to 

the 2011 

annual Gartner Hype 

Cycle that tracks 

technology life-cycles 

from "technology 

trigger" to "plateau of 

productivity" and has 

hit the Hype Cycle's 

"Peak of Inflated 

Expectations" in 

2014. 

1990: A Thing Is Born 

–the bare beginnings 

of Internet of Things 

John Romkey and 

Simon Hackett create 

the world's first 

connected device 

(other than a 

computer): a toaster 

powered through the 

Internet. 

http://postscapes.com/internet-of-things-added-to-the-2011-hype-cycle
http://postscapes.com/internet-of-things-added-to-the-2011-hype-cycle
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quite akin to the telecom standards such as 3G and 4G. AllSeen is another IoT 

development consortium with more than 50 members including names like 

Microsoft, Qualcomm, LG, Sharp, Panasonic, and others. 

In such a financially lucrative and fast evolving market strengthening a 

company’s position using Intellectual property is an important strategy. Strong 

IP strategy and portfolio enables a company to capture and maintain market 

share. In the following paragraphs we analyze the patent filing trend of the 

major players in this technology. This report focuses on the IP portfolio of 

Ericsson, LG, Nokia, Qualcomm and IBM. IBM has made it clear that IoT will be 

one of its top priority in the coming year by announcing an investment of $3 

billion in this area over the next 4 years2.  

  

                                                           
2 "IBM Connects Internet of Things to the Enterprise." IBM News Room. <http://www-

03.ibm.com/press/us/en/pressrelease/46453.wss>. 

There will be 20-50 

billion ‘things’ 

connected to the 

internet by 2020. 
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Stack Layers in Internet of Things 

Edge Nodes: Edge nodes are the various devices and sensors, which receive or 

collect data of the functioning and surroundings of the system. The edge nodes 

transfer the collected data through a network. 

Connectivity: Connectivity is the network infrastructure involving all the 

communication devices present in the network like gateways etc. Data from the 

Edge Nodes are received, filtered, normalized and then transmitted to the Data 

Centers. 

Data Centers:  The data centers are server farms, which receive and store data 

from the network so that this information can be accessed by applications for 

further analysis. 

Analytics/Apps: Applications access data from the data centers and further 

analyze and run analytic tools to extract the desired information. This 

information is provided to users who will make decisions and further 

collaborate with other applications and users. 

 

 

 

  

Figure 1: Stack Layers in IoT 
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patent licensing deal 
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These patents 
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processing, wireless 

and mobile security 
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Available Space: 
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Internet will be 
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Web addresses for 

every atom on the 

earth's surface, 

paving the way for 

the Internet of things. 
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Trends 
Edge Nodes 

The plot below shows the yearly filing trend of major players in the ‘Edge Nodes’ 

layer. The thickness represents the number of patents/patent applications filed 

by the assignee in that year. The plot highlights that Qualcomm, LG and Ericsson 

have significantly increased their filings in 2011, 2012 and 2013 to become the 

top contributors. Nokia and IBM seem to be consistent filer in this layer. Unlike 

the rest they haven’t accelerated their filing rate after 2010. Some patents 

applications filed in 2013 would not have been published till now, which 

explains the reduction of number of applications in the graphs. However, this 

does not imply that patent filings in 2013 have actually gone down. 

  

Figure 2: Trends: Edge Nodes 

Connectivity 
The graph below shows the yearly patent filing trend of the major players in 

‘Connectivity’ layer for Internet of Things. From the graph we can make out that 

LG, Qualcomm and Ericsson are the top filers in the connectivity layer. Nokia 

appears to be a consistent filer in this layer. IBM has the least number of filing in 

this domain. The scale of the graph shows that this is the layer that has 

experienced maximum patent filing. 

Via HomeChat, LG’s 

virtual assistant, 

users can control and 

operate their LG 

products through text 

and voice messages 

from the LINE 

messenger app on 

their mobile devices. 

With 350 million 

users worldwide, 

LINE is available on 

most major 

smartphone 

platforms, including 

Android and iOS. 

HomeChat also offers 

customized 

recommendations for 

each user based on 

usage history, 

patterns, personal 

preferences and 

more. 
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Figure 3: Trends: Connectivity 

Data Centers 
The graph below depicts the patent filing trend in ‘Data Centers’ layer. 

Qualcomm, LG and Ericsson have significantly increased their filing after 2010. 

IBM seems to be a consistent filer in this domain over the years.  

 

Figure 4: Trends: Data Centers 

Analytics/Apps 
The plot below represents the filing trend of the major plates in ‘Analytics/Apps’ 

layer. Ericsson and Qualcomm seem to be major patent filers in this domain. LG 

Korean network 

operator, LG U+ and 

SK Telecom add 

support of oneM2M 

standards to their 

Machine to Machine 

and Internet of 

Things services. 

Ericsson has 

introduced new 

software and 

hardware to its 

Ericsson Cloud 

System to mitigate 

this need, creating 

new disruptive levels 

of performance, 

operations, 

compliance, and 

economics and can 

work across multiple 

clouds to achieve 

competitive 

differentiation and 

value-add for 

operators and their 

large enterprise 

customers. 
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has accelerated its filing after 2010. IBM has also increased its filing slightly in 

this layer. 

 

Figure 5: Trends: Analytics/Apps 

 

 

 

  

Qualcomm and AT&T 

support Internet of 

Everything 

Development 

Platform (Plug-and-

play Development 

Platform Based on 

Qualcomm 

Technologies, Inc.’s 

Gobi QSC6270-Turbo 

Integrated Chipset 

Enables Developers 

on the AT&T Wireless 

Network in the 

United States). 
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Assignee-wise technology distribution 
Table below shows the number of patents/patent applications filed by the 

major assignees in the last 10 years (between 2005 and 2014). LG is the top 

patent filer in this domain with 1464 patents/patent applications. Out of those 

1464, 1403 are related to connectivity layer. Hence we can argue that LG shows 

prime interest in connectivity layer. LG is followed by Ericsson and Qualcomm in 

number of patents/patent applications filed in overall IoT technology domain. 

They also have shown extremely high interest in connectivity layer with more 

than 80% of the patents lying in this domain. IBM seems to be the only player 

whose prime focus is not on connectivity but on datacenters and Analytics. This 

is evident by IBM’s R&D focus in analytical engines like Watson and Blue 

Gene/Power servers. 

Connectivity layer covers a large fraction of the patents. This might be due to 

the fact that ‘connectivity layer’ lies at the foundation of the IoT technology as it 

performs the crucial task of cleaning the data captured by the ‘Edge Nodes’ and 

relaying them to the data centers. Open Interconnect Consortium (OIC) and 

AllSeen Alliance are fixated on defining the standards for the connectivity layer. 

LG, the top filer of the patents, has introduced HomeChat, a virtual assistant 

that allows the user to control their LG product through a text and voice 

message application3. LG has also announced that all of their new products will 

be integrated with this technology.   

Note: As patents generally discuss a function, which may be used in more than 

one technology areas, hence a patent may be categorized under more than one 

layer. Hence the sum of each column is greater than the total 

Patents/Application.  

Layers Ericsson IBM LG Nokia Qualcomm 

Patents/Applications 1282 366 1464 539 1098 

Analytics/Apps 200 192 126 118 257 

Data Centers/Servers 195 210 182 86 188 

Connectivity 1159 131 1403 466 886 

Edge Nodes 165 123 171 65 181 
Table 1: Assignee-wise technology distribution 

  

                                                           
3 "Press Release." LG EXPANDS HOMECHAT™ ENABLED SMART PRODUCT LINE-UP FOR 2015. 

<http://www.lg.com/us/press-release/lg-expands-homechat-enabled-smart-product-line-up-for-2015>. 

IBM Patents Make 

Data Centers Smart 

Enough to Handle 

IoT. 

Bluetooth Smart is an 

interesting short-

range radio 

technology that could 

be used for 

connecting tiny 

devices into the 

Internet of Things. 
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Appendix 
ANALYTICS/APPS 

Assignee\Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Ericsson   2 3 9 19 13 40 51 39 16 

IBM 6 12 14 18 7 7 21 36 31 5 

LG   2 1 17   1 17 53 19 15 

Nokia 1 2 4 5 8 8 19 27 16 8 

Qualcomm       2 12 22 12 101 64 38 

DATA CENTERS/SERVERS 
Assignee\Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Ericsson   4 8 11 5 16 37 50 33 25 

IBM 11 15 23 26 11 22 15 27 21 2 

LG   1   13     32 53 62 20 

Nokia 1 1   4 3 11 20 20 5 3 

Qualcomm   2   1 4 16 3 59 74 29 

CONNECTIVITY 
Assignee\Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Ericsson 6 4 18 36 39 102 205 287 300 136 

IBM 1 7 5 5   1 16 58 12 4 

LG   3   5 1 11 208 565 363 244 

Nokia 5 5 5 9 21 77 115 95 82 25 

Qualcomm   1 5   12 41 54 350 241 169 

EDGE NODES 
Assignee\Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Ericsson   4 6 10 3 7 32 44 31 22 

IBM 7 4 15 16 8 17 6 11 6 2 

LG   1   3     32 53 61 20 

Nokia 1 1   3 2 10 20 17 5 3 

Qualcomm   2     1 16 3 59 73 27 
Table 2: Assignee-wise technology distribution (Year-wise) 
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