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Qualcomm and the Mobile Revolution: Fostering Innovation and Economic Growth
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Qualcomm’s History of Innovation



2



2



A Proven Model for Mobile Innovation Invent •



Anticipate big industry challenges



•



Leadership across broad range of technologies



Collaborate •



Across entire ecosystem



Share • •



Open and inclusive IP portfolio-licensing practice Highly integrated chipset solutions
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Technology for Cellular Standards Is Not Limited to Cellular Modem Chips The most important and challenging system problems are related to wireless capabilities, such as high data rate, high throughput, and high network capacity • Qualcomm works on many technical areas in support of user services



• Some of the most impactful innovations from Qualcomm are in wireless technologies, solving the hardest problems in supporting advanced user services over wireless The value of many Qualcomm innovations lies in how to make the whole wireless system work together to support advanced services, and goes far beyond how to make a cellular modem chip
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Innovation Is Part of Qualcomm’s DNA • Seven Founders in 1985 • They had a mission "to create the Quality Communication company of our time."
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Qualcomm’s First CDMA Patent



• US Patent No. 4,901,307 • Granted in 1986 • Inventors • Irwin Jacobs • Klein Gilhausen • Butch Weaver 6



Qualcomm's Success: Foresight and Invention



Foresight Higher capacity needed for cellular networks



Foresight Demand created for higher quality voice



Invented CDMA-based cellular communications



Foresight Add data to the network



Invented Increased voice quality



Foresight Using phone as computing device



Invented Data added with 3G technology



Invented First 1GHz mobile processor 7



7



Qualcomm's Success: Foresight and Invention



Foresight Heavy increase in data usage on mobile



Foresight Billions of connected devices



Foresight Enhanced streaming experience of video on mobile



Invented LTE Advanced techniques



Invented Brought 4K into mobile devices



Invented Technologies that enable IoE 8
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Qualcomm’s Challenge: Making CDMA a Commercial Success The timeline of wireless cellular technologies ITU released the requirements to increase the capacity of 2G networks by 10 times; CDMA was the only technology capable of meeting and surpassing these requirements



1980 1G Analog Non-interoperable systems Proprietary technologies



1988 2G GSM & CDMA Regional/ analog technologies



1999



3G WCDMA & IS-2000 First global/digital Communications systems



2008



4G LTE Very high data rates fueling the mobile internet and applications revolution



5G Ultra broadband IoT
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Early Investment in Standard Setting is Very Risky Risk of R&D Investments lessens for downstream technologies and products Standardized technology is developed



Standards-compliant products are developed



Interoperable networks are deployed



Highest risk



Medium risk



Low risk



Inter-standards competition Market adoption unknown



Market adoption unknown



Markets adopt technology



(Investment Risk)
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Reason for Ecosystem Success: R&D Risks in Core Technologies Major R&D investments by a few enable downstream capital investments by many others



Breakdown of mobile ecosystem R&D and Capex to revenue % of revenues 30



Technology-centric



Product-centric



Network-centric



2



20



3



23



11



10



15 12



3 5



4 


0



Technology and Component innovation



Telco infrastructure Component mfg



Source: Boston Consulting Group, “The mobile revolution: How mobile technologies drive a trillion dollar impact” (2015)



OEMs



MNOs



Capex R&D
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Qualcomm’s Success: Risky Investment Years in Advance



5G



R&D



2006



Commercial



5G technology



4G



2009



OFDM



LTE Rel 8



2011 Rel-A 10



2002 EV-DO Rel 0 2007 HSUPA Rel 6 & EV-DO Rev A



3G



High Speed Data



2G+



2002



1997



1998



2000



EV-DO



EV-DV



EV-DO Demo



2009



HSDPA Rel 5



HSPA + Rel 7



2010 EV-DO Rev B



2001



1988 R&D Conception of Cellular CDMA



2006



1995



WCDMA Rel99



2000



CDMA IS-95A CDMA 2000 1X
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Minority of Standards Body Members Actively Contribute The top 10 patent owners represent ~99% of all the declared potentially essential patents



22%



29.97% 1



70.03%



2



1



2



78%



ETSI Contributions



ETSI FRAND Declarations



(2005-2012)



(1999-2012)



Source: www.etsi.org; www.law.northwestern.edu/research-faculty/searlecenter/events/entrepreneur/documents/Gupta_standard-setting-process-3gpp.pdf 13



Qualcomm’s Current Patent Portfolio Qualcomm’s patent portfolio has grown tremendously over the last thirty years



Qualcomm owns more than 67,000 patents worldwide (issued patents) • US patents: Over 18,000 • Non-US patents: Over 49,000 • Japanese patents: approximately 8,000 Qualcomm owns more than 52,000 additional patent applications worldwide
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Qualcomm Inventions Broadly Enable Mobile Devices Camera



Positioning/ GPS



3G/4G Connectivity



Audio WLAN



Apps processor



Other Communications Technology



GPU



Multimedia,, Video, Graphics



RF / Power Amplifier / Antenna/ Power Management IC



Display



System on Chip



Software Applications, UI, OS Sensors



Security 15



Success of Mobile Wireless Communications
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Mobile Technology Innovation Has Trillions of Dollars in Impact



$3.3T



$3.3 trillion in revenue



11 million+ jobs



Revenues of the global mobile value chain in 2014



Jobs in the global mobile value chain



$1.8+ trillion invested in past 5 years R&D and infrastructure investments from 2010-2014



Source: “The Mobile Revolution: How Mobile Technologies Drive a Trillion Dollar Impact”, Boston Consulting Group (2015)



Another $4 trillion investment coming Additional R&D and infrastructure investments needed by 2020 17



Growing Mobile Subscriptions and Penetration Mobile wireless is the fastest growing technology platform in the history of mankind



GSMA Mobility report 18



Accelerating growth of 3G/4G connections



~3.4B Global 3G/4G connections as of Q3’15



~5.8B Global 3G/4G connections expected by 2019



Source: GSMA Intelligence, Nov. ‘15 19



Increased Capability & Performance at Lower Cost



Chart Courtesy of Boston Consulting Group, “The mobile revolution: How mobile technologies drive a trillion dollar impact” (2015)
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Future of Mobile Wireless Communications



21
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The future of transportation: Connected. Smart. Aware. 3G/4G cellular Vehicle-to-cloud communication Vehicle-to-vehicle communication



Smart traffic lights



Vehicle to bicyclist



Vehicle to pedestrian



Emergency alert to infrastructure Wireless vehicle charging



Road sensors
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Transforming health care Creating a world with access to health care anytime, anywhere



~$2.5 Trillion Economic impact of IoT in health care by 2025



Source: Strategy Analytics M2M Strategies Advisory Service, McKinsey Global Institute, 2013 23



Thank you! 24
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