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FHRME  20165E=SEmr  016FB=FFWT 05FL=FFEE  01FX=SEMT 20165 52015FEHH
§ (0 &) S ®E(ELER)  HHT BEHE

1.0PPO 201 17.5% 9.8 9.0% 106.1%
2.Vivo 19.2 16.7% 9.5 8.8% 101.1%
3.4% 18.0 15.7% 17.2 15.8% 5.1%
4K 10.0 8.7% 173 15.9% -42.3%
5.%F 8.2 7.1% 12.4 11.4% -34.1%
Hih 396 34.3% 42.6 39.1% -71%
2it 1151 100% 108 100% 5.8%

K. IDC

ER15: 20164EQ3LHAHFHH HBHTHE
2016 B=FELRFNFBHHERAESNFNANHICE, HHORERELIHIE
FHRME  20165E=Fgmr  0165B=FFMWT 205FB=FFEE  201FX=FEMT 20165 52015FEHH

B (6 &) SHH HE(EEA)  HHD BRME

=B 725 20.0% 83.8 23.3% -13.5%
¥ER 45.6 12.5% 48.0 13.4% -5.3%
®hH 336 9.3% 273 7.6% 23.0%
OPPO 253 7.0% 11.4 3.2% 121.6%
Vivo 21.2 5.8% 10.5 2.9% 102.5%
Hip 164.8 45.4% 178.2 49.6% -7.5%
=it 362.9 100% 3593 100% 1.0%

ki IDC
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Deloitte Global analysis based on conversations with industry experts, a variety of publicly available sources and results from the Deloitte’s Global Mobile
Consumer Survey data across 23 countries (Argentina, Australia, Belgium, Brazil, Canada, China, Finland, France, Germany, India, Ireland, Italy, Japan, Luxembourg,
Mexico, Netherlands, Norway, Poland, Russia, South Korea, Sweden, UK, and US). Deloitte’s Global Mobile Consumer Survey (GMCS) refers to Deloitte’s individual
member firms’ 2016 GMCS survey results. For more details, see Deloitte’s Global Mobile Consumer Survey:

www.deloitte.com/gmcs

This data is from Deloitte’s Global Mobile Consumer Survey across in 15 developed countries (Australia, Belgium, Canada, Finland, France, Germany, Ireland, Italy,
Japan, Luxembourg, Netherlands, Norway, Sweden, UK, and US). Deloitte’s Global Mobile Consumer Survey (GMCS) refers to Deloitte’s individual member firms’
2016 GMCS survey results. For more details, see Deloitte’s Global Mobile Consumer Survey: www.deloitte.com/gmcs

Ibid.

There are also likely to be fingerprint readers available in laptops, but on a scale far smaller than found in smartphones and tablets, at least in 2017. Other
examples will also exist, such as in airports, for national ID programs and for building access.

Passwords have inherent limitations. Ideally they should get steadily stronger over time, as the digital tools used to crack them become ever more powerful.

A stronger password is longer and composed of a blend of numbers, letters and special characters, in a sequence that does not resemble a word. '‘Pa$$wOrd’

is easier to remember but not ideal. Those blessed with an exceptionally precise memory could create ever longer passwords for a growing range of services.
However, for most people, between five and nine characters is the limit. When people are asked to create strong passwords for a rising number of services, and to
refresh them every three months, their typical response is to use the same password for multiple accounts.

Aworld beyond passwords: Improving security, efficiency, and user experience in digital transformation, Deloitte University Press, Deloitte Development LLC,
25 July 2016: http://dupress.com/articles/moving-beyond-passwords-cybersecurity/

For more detailed description of how this works see How fingerprint scanners work: optical, capacitive, and ultrasonic variants explained, Android Authority,
5 February 2016: http://www.androidauthority.com/how-fingerprint-scanners-work-670934/

For more information, see Authentication, Wikipedia, as accessed on 29 November 2016: https://en.wikipedia.org/wiki/Authentication

Your smartphone fingerprint reader could be hacked using paper and ink, Naked Security, 8 March 2016: https://nakedsecurity.sophos.com/2016/03/08/your-
smartphone-fingerprint-reader-could-be-hacked-using-paper-and-ink/

. Canyou really hack a smartphone with Play-Doh?, CNBC, 25 February 2016: http://www.cnbc.com/2016/02/24/can-you-really-hack-a-smartphone-with-play-doh.

html

For more information, see Breakthrough 3D fingerprint authentication with Snapdragon Sense ID, Qualcomm Technologies, 2 March 2015:
https://www.qualcomm.com/news/snapdragon/2015/03/02/breakthrough-3d-fingerprint-authentication-snapdragon-sense-id

. Deloitte Global analysis based on conversations with industry experts, a variety of publicly available sources and results from the Deloitte’s Global Mobile

Consumer Survey data across 23 countries. Deloitte’s Global Mobile Consumer Survey (GMCS) refers to Deloitte’s individual member firms' 2016 GMCS survey
results. For more details, see Deloitte’s Global Mobile Consumer Survey: www.deloitte.com/gmcs

. Afacial recognition tool may perceive more of a difference between the same person in varying lighting conditions, than between two different people with similar

lighting. See Face Averages Enhance User Recognition for Smartphone Security, PLOS ONE, volume 10, US National Library of Medicine National Institutes of
Health, 25 March 2015: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4373928/#pone.0119460.ref014

. Itis also possible to fool facial recognition by creating a mask of the person being imitated. Arguably the investment required to do so would put off most

fraudsters. For more information, see Banking biometrics: hacking into your account is easier than you think, Financial Times, 4 November 2016:
https://www.ft.com/content/959b64fe-9f66-11e6-891e-abe238dee8e2 (requires subscription)

. Dashboard Summary, Unique Identification Authority of India, National Institute of Justice, as accessed on 24 November, 2016: https://portal.uidai.gov.in/

uidwebportal/dashboard.do

. Chapter 1, Fingerprint Sourcebook, International Association for Identification, et al., July 2011: http://www.nij.gov/publications/pages/publication-detail.

aspx?ncjnumber=225320

Deloitte’s Global Mobile Consumer Survey, conducted in 15 developed countries. Deloitte’s Global Mobile Consumer Survey (GMCS) refers to Deloitte’s individual
member firms’ 2016 GMCS survey results. For more details, see Deloitte’s Global Mobile Consumer Survey: www.deloitte.com/gmcs

. Ibid.

. This article describes a hypothetical implementation of voting using a smartphone and biometrics. See Security System for Mobile Voting with Biometrics, Journal

of Mobile, Embedded and Distributed Systems - JMEDS, Vol. 7 No 3 (2015): http://www.jmeds.eu/index.php/jmeds/article/view/Security_System_for_Mobile_
Voting_with_Biometrics/pdf_33

For example, see HSBC launches biometric security for mobile banking in the UK, Computer Weekly, 19 February 2016: http://www.computerweekly.com/
news/4500273410/HSBCGlaunches-biometric-security-for-mobile-banking-in-the-UK

The first recorded Thit/s attack was in September 2016, see Record-breaking DDoS reportedly delivered by 145,000+ hacked cameras, Ars Technica,
29 September 2016: http://arstechnica.co.uk/security/2016/09/botnet-of-145k-cameras-reportedly-deliver-internets-biggest-ddos-ever/
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For more information, see The zettabyte era—trends and analysis (figure 22), Cisco, 2 June 2016: http://www.cisco.com/c/en/us/solutions/collateral/service-
provider/visual-networking-index-vni/vni-hyperconnectivity-wp.html

The average attack size in the first half of 2016 was 968 Mbit/s, and was forecast at 1.15 Gbit/s for all of 2016. For more information, see Arbor Networks releases
global DDoS attack data for 1H 2016, Arbor Networks, 19 July 2016: https://www.arbornetworks.com/arbor-networks-releases-global-ddos-attack-data-for-
1h-2016

Arbor Networks releases global DDoS attack data for 1H 2016, Arbor Networks, 19 July 2016: https://www.arbornetworks.com/arbor-networks-releases-global-
ddos-attack-data-for-1h-2016

This document refers to attack dimensions in Gbit/s, but there are other metrics, including requests per second. For more information, see Say cheese: a
snapshot of the massive DDoS attacks coming from loT cameras, Cloudflare, 11 October 2016: https://blog.cloudflare.com/say-cheese-a-snapshot-of-the-
massive-ddos-attacks-coming-from-iot-cameras/

The zettabyte era—trends and analysis, Cisco, 2 June 2016: http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/vni-
hyperconnectivity-wp.html

loT devices being increasingly used for DDoS attacks, Symantec Corporation, 22 September 2016: http://www.symantec.com/connect/blogs/iot-devices-being-
increasingly-used-ddos-attacks

As an example, one of the major mitigation providers has 10 Terabit/s capacity, see Cloudflare, as accessed on 22 November 2016: www.cloudflare.com

For more detail on amplification attacks, see Technical details behind a 400Gbps NTP amplification DDoS attack, Cloudflare, 13 February 2014:
https://blog.cloudflare.com/technical-details-behind-a-400gbps-ntp-amplification-ddos-attack/

Ascan as of October 2016 found 515,000 vulnerable IoT devices. For more information, see Hacked cameras, DVRs powered today’s massive internet outage,
KrebsOnSecurity, 21 October 2016: https://krebsonsecurity.com/2016/10/hacked-cameras-dvrs-powered-todays-massive-internet-outage/

For more information, see The silencing of KrebsOnSecurity opens a troubling chapter for the Internet, Ars Technica, 24 September 2016:
http://arstechnica.co.uk/security/2016/09/why-the-silencing-of-krebsonsecurity-opens-a-troubling-chapter-for-the-net/

DDoS attack size up 73% from 2015, Computer Weekly, 19 July 2016: http://www.computerweekly.com/news/450300564/DDoS-attack-size-up-73-from-2015
Ibid.

Hackers release source code for a powerful DDoS app called Mirai, TechCrunch, 10 October 2016: https://techcrunch.com/2016/10/10/hackers-release-source-
code-for-a-powerful-ddos-app-called-mirai/

In one trial of G.Fast run by BT in the UK, the technology delivered 300 Megabit/s down and 30-50 Megabit/s up, which is greater than uplink speeds currently
available from cable and copper providers. See BT's Trevor Linney reveals G.fast broadband UK trial results and speed, ISPreview, 5 July 2016:
http://www.ispreview.co.uk/index.php/2016/07/bts-trevor-linney-reveals-g-fast-broadband-uk-trial-results-speed.html

See Deloitte Global's TMT predictions 2016 - The dawn of the gigabit internet age: every bit counts, Deloitte Touche Tohmatsu Limited, 14 January 2016:
www.deloitte.com/tmtpredictions

See Europe to push new security rules amid loT mess, KrebsOnSecurity, 8 October 2016: https://krebsonsecurity.com/2016/10/europe-to-push-new-security-
rules-amid-iot-mess/; EU pushes |oT security regulations, TechWeek Europe, 10 October 2016: http://www.techweekeurope.co.uk/security/european-commission-
push-iot-security-regulations-198826

Afamed hacker is grading thousands of programs - and may revolutionize software in the process, The Intercept, 29 July 2016: https://theintercept.
com/2016/07/29/a-famed-hacker-is-grading-thousands-of-programs-and-may-revolutionize-software-in-the-process/

Deloitte Global analysis based on conversations with industry experts, the Deloitte Global estimate that one sixth of cars are expected to have AEB by 2022,

and other factors including other safety technologies such as lane keeping, vehicle-to-vehicle communications. Changes in other forms of distracted driving could
have large effects on the death rate. Future fuel prices and employment levels also have strong effects on fatalities: historically, as more people drive, and drive
further, fatalities also rise.

Deloitte Global estimate based on the assumption that approximately one million vehicles are sold with AEB in 2017, and that this figure rises steadily each year
until reaching 99% of the 16-18 million vehicles sold in the US in 2022. The fleet of vehicles equipped with the technology will be around 45 million by 2022.
This will represent just over one sixth of all passenger vehicles on the road.

See global status report on road safety 2015 (page 9), World Health Organization, 2015: http://www.who.int/violence_injury_prevention/road_safety_status/2015/en/
See global status report on road safety 2015 (page 12), World Health Organization, 2015: http://www.who.int/violence_injury_prevention/road_safety_status/2015/en/

Deloitte Global estimates that the 2017 numbers will be in line with 2015 figures. See Motor Vehicle Deaths in 2015 Increased by Largest Percent in 50 Years, says
National Safety Council, PR Newswire, 17 February 2016: http://www.prnewswire.com/news-releases/motor-vehicle-deaths-in-2015-increased-by-largest-percent-
in-50-years-says-national-safety-council-300221490.html

Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel Economy Trends Report Overview (page 9), United States Environmental Protection
Agency, 5 November 2016: https://www.epa.gov/sites/production/files/2016-11/documents/420r16010.pdf
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Force of head on collision calculated as 1,763 kilojoules. A ton of TNT releases kinetic energy of 4.2 gigajoules, see TNT equivalent,

Wikipedia, as accessed on 6 December 2016: https://en.wikipedia.org/wiki/TNT_equivalent; A hand grenade releases kinetic energy

of 2,000 kilojoules. See Concise Encyclopedia of History of Energy, Cutler J. Cleveland, Elsevier Inc., 2009: https://books.google.co.uk/
books?id=]PjgRIIWHcoC&pg=PA304&Ipg=PA304&dqg=kinetictenergy+hand+grenade&source=bl&ots=_fm4IDVUeN&sig=rIZYIY1lkfcOSMLkb5}VmzKZPcQ&hl=en&
sa=X&ved=0ahUKEwjBwvLGIi-DQAhWjLMAKHakPDy8Q6AEIMjAE#v=0nepage&qg=kinetic%20energy%20hand%20grenade&f=false

The man who saved a million lives: Nils Bohlin - inventor of the seatbelt, The Independent, 18 August 2009: http://www.independent.co.uk/life-style/motoring/
features/the-man-who-saved-a-million-lives-nils-bohlin-inventor-of-the-seatbelt-1773844.html

For more information, see Lives saved in 2014 by restraint use and minimum-drinking-age laws, U.S. Department of Transportation National Highway Traffic
Safety Administration, November 2015: https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812218

Federal Motor Vehicle Safety Standards and Regulations (Standard No. 208), Nhtsa.gov, March 1999, as accessed on 6 December 2016: http://www.nhtsa.gov/
cars/rules/import/fmvss/index.html#SN208

Lives saved in 2014 by restraint use and minimum-drinking-age laws, U.S. Department of Transportation National Highway Traffic Safety Administration,
November 2015: https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812218

Car manual for a 1972 Chrysler Imperial, as archived on Oldcarbrochures.com and accessed on 6 December 2016: http://www.oldcarbrochures.com/static/NA/
Chrysler_and_Imperial/1972%20Chrysler/1972_Imperial_Press_Kit/1972%20Imperial%20Press%20Kit-04.html

The Long-Term Effect of ABS in Passenger Cars and LTVs, U.S. Department of Transportation National Highway Traffic Safety Administration, August 2009:
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811182

Estimating Lives Saved Annually by Electronic Stability Control, U.S. Department of Transportation National Highway Traffic Safety Administration, December 2011:
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811545

Crumple zone, Wikipedia, as accessed on 6 December 2016: https://en.wikipedia.org/wiki/Crumple_zone#Early_Development_History
See Driver Reaction Time, Marc Green PhD, as accessed on 5 December 2016: http://www.visualexpert.com/Resources/reactiontime.html

Road Safety Web Publication No. 16, Relationship between Speed and Risk of Fatal Injury: Pedestrians and Car Occupants (figure 3.3, page 22), D. C. Richards,
Transport Research Laboratory, Department for Transport, September 2010: http:/nacto.org/docs/usdg/relationship_between_speed_risk_fatal_injury_
pedestrians_and_car_occupants_richards.pdf

Traffic Safety Facts 2014 (page 70, table 29), U.S. Department of Transportation National Highway Traffic Safety Administration, 2014: https://crashstats.nhtsa.dot.
gov/Api/Public/Publication/812261

CRASHES AVOIDED: Front crash prevention slashes police-reported rear-end crashes, Insurance Institute for Highway Safety, Highway Loss Data Institute,
28 January 2016: http://www.iihs.org/iihs/news/desktopnews/crashes-avoided-front-crash-prevention-slashes-police-reported-rear-end-crashes

Traffic Safety Facts 2014 (page 70, table 29), U.S. Department of Transportation National Highway Traffic Safety Administration, 2014 https://crashstats.nhtsa.dot.
gov/Api/Public/Publication/812261

See Pedestrian deaths surged last year by an estimated 10 percent, U.S. News & World Report, 8 March 2016: http://www.usnews.com/news/politics/
articles/2016-03-08/early-data-suggests-pedestrian-deaths-surged-in-2015

Road Safety Web Publication No. 16, Relationship between Speed and Risk of Fatal Injury: Pedestrians and Car Occupants (page 13, figures 2.3 and 2.4), D. C.
Richards, Transport Research Laboratory, Department for Transport, September 2010: http://nacto.org/docs/usdg/relationship_between_speed_risk_fatal_
injury_pedestrians_and_car_occupants_richards.pdf

Automatic emergency braking will be standard in most US cars by 2022, The Verge, 17 March 2016: http://www.theverge.com/2016/3/17/11253656/nhtsa-iihs-
automatic-emergency-braking-agreement-2022

U.S. car and truck retail sales from 1980 to 2015 (in 1,000 units), Statista, as accessed on 13 December 2016: https://www.statista.com/statistics/199981/us-car-
and-truck-sales-since-1951/

Deloitte Global estimate based on there being approximately 264 million cars and light trucks in the US in 2016. See Vehicles Getting Older: Average Age

of Light Cars and Trucks in U.S. Rises Again in 2016 to 11.6 Years, IHS Markit Says, Business Wire, 22 November 2016: http://www.businesswire.com/news/
home/20161122005119/en/Vehicles-Older-Average-Age-Light-Cars-Trucks; Over the last two decades the fleet has grown by approximately 2.5 million cars per
year, so assuming that rate continues, the fleet will reach 275 million by 2022. See Number of vehicles registered in the United States from 1990 to 2014

(in 1,000s), Statista, as accessed on 13 December 2016: https://www.statista.com/statistics/183505/number-of-vehicles-in-the-united-states-since-1990/

Average Age of Light Cars and Trucks in U.S. Rises Again in 2016 to 11.6 Years, IHS Markit Says, Business Wire, 22 November 2016: http://www.businesswire.com/
news/home/20161122005119/en/Vehicles-Older-Average-Age-Light-Cars-Trucks

Deloitte Global analysis based on conversations with industry experts, the Deloitte Global estimate that one sixth of cars are expected to have AEB by 2022, and
other factors including other safety technologies. Changes in other forms of distracted driving could have large effects on the death rate. Future fuel prices and
employment levels also have strong effects on fatalities: historically, as more people drive, and drive further, fatalities also rise.

See Deloitte Global's annual Global Automotive Consumer Insights Platform: Future of Automotive Technologies survey, Deloitte Global, January 2017
www.deloitte.com/autoconsumers
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Ibid.

The Semiconductor Market: 2015 Performance, 2016 Forecast, and the Data to Make Sense of It, SEMI, 22 March 2016: http://www.semi.org/en/semiconductor-
market-2015-performance-2016-forecast-and-data-make-sense-it

Automotive Semiconductor Market Grows Slightly in 2015 While Ranks Shift, IHS Says, IHS Markit, 22 June 2016: http://news.ihsmarkit.com/press-release/
technology/automotive-semiconductor-market-grows-slightly-2015-while-ranks-shift-ihs-s

See Quarterly Update: First Quarter FY 2016 (slide 7), Infineon Technologies, 2 February 2016: http://www.infineon.com/dgdl/2016-02-02+Q1+FY16+Investor+Pres
entation.pdf?fileld=5546d461525db95201529df7f25203ae

Automotive Segment to Drive Growth in the Semiconductor Market, Market Realist, 28 December 2015: http://marketrealist.com/2015/12/automotive-segment-
drive-growth-semiconductor-market/

For more information, see Automatic Emergency Braking: A Soon-to-Be Standard on New Vehicles, Bolt Insurance Agency, 1 August 2016:
https://www.boltinsurance.com/automatic-emergency-braking-a-soon-to-be-standard-on-new-vehicles/

The $75,000 problem for self-driving cars is going away, The Washington Post, 4 December 2015: https://www.washingtonpost.com/news/innovations/
wp/2015/12/04/the-75000-problem-for-self-driving-cars-is-going-away/

Cheap Lidar: The Key to Making Self-Driving Cars Affordable, IEEE, 22 September 2016: http://spectrum.ieee.org/transportation/advanced-cars/cheap-lidar-the-
key-to-making-selfdriving-cars-affordable

Deloitte Global estimates based on 16-18 million cars sold in 2022, where approximately 100% have AEB installed.

The Challenges of Partially Automated Driving, ACM, as accessed on 5 December 2016: http:/cacm.acm.org/magazines/2016/5/201592-the-challenges-of-
partially-automated-driving/fulltext

See U.S. DOT and IIHS announce historic commitment from 10 automakers to include automatic emergency braking on all new vehicles, Insurance Institute for
Highway Safety, Highway Loss Data Institute, 11 September 2015: http://www.iihs.org/iihs/news/desktopnews/u-s-dot-and-iihs-announce-historic-:commitment-
from-10-automakers-to-include-automatic-emergency-braking-on-all-new-vehicles

Deloitte Development LLC's estimate based on discussions with industry experts and analysis of publily available sources.

As of October 2016, LTE-A had been introduced by 166 operators around the world. As of October 2016, 12 operators had launched LTE-A Pro services. 4G
market and technology update, Global Mobile Supplier's Association, 26 October 2016: http:/gsacom.com/wp-content/uploads/2016/10/161027-GSA-Evolution_
to_LTE_report_October_2016-001.jpeg

As from March 2017, work is scheduled to commence on the New Radio (NR) designed for 5G. For more information see 3GPP on track to 5G, 3GPP, 27 June 2016:
http://www.3gpp.org/news-events/3gpp-news/1787-ontrack_5g

There are multiple organizations that are creating collectively the framework for 5G, including standards bodies (such as the 3GPP), academic institutions,
industry consortia, government regulatory bodies and vendors.

For more information, see ITU Assembly endorses IMT process for timely development of 5G mobile systems, ITU, 29 October 2015: http:/www.itu.int/net/
pressoffice/press_releases/2015/48.aspx#.WD1jXoTXU3w

According to a survey of 29 operators who were sufficiently involved in 5G to qualify for the survey, and published in Q4 2016, 96 percent of respondents were
involved in some aspect of planning/development trials/commercial launch. 5G Readiness Survey, Ericsson, November 2016: https://app-eu.clickdimensions.com/
blob/ericssoncom-arOma/files/5g_readinesssurveyfinal.pdf

As of 26 October 2016, 537 4G networks had launched, of which 52 had launched in 2016, and a further 207 had been committed to. Source: GSA LTE World Map.
560 operators are expected to have launched by the start of 2017: 4G market and Technology Update, Global Mobile Supplier’s Association, 26 October 2016:
http://gsacom.com/wp-content/uploads/2016/10/161027-GSA-Evolution_to_LTE_report_October_2016-001.jpeg

LTE-Advanced, 3GPP, June 2013: http://www.3gpp.org/technologies/keywords-acronyms/97-Ite-advanced

1-10 Gbit/s speeds are likely to be available in the field, with the theoretical maximum speeds being higher. For more information see Understanding 5G:
Perspectives on future technological advancements in mobile, December 2014 https://www.gsmaintelligence.com/research/?file=141208-5g.pdf&download.

In trials (which may not reflect real world conditions) speeds in the tens of Gbit/s have been attained. Optus and Huawei clock 35Gbps speeds in 5G trial, ZDNet,
16 November 2016: http://www.zdnet.com/article/optus-and-huawei-clock-35gbps-speeds-in-5g-trial/

Fixed broadband speeds vary significantly. The technology used and distance from the exchange are two factors that affect speed attainable. For each type
of technology there are multiple tiers of performance. A speed of about 50 Mbit/s would be consistent with an entry-level cable connection using DOCSIS 3.0
technology, or a Fiber to the Cabinet (FTTC) connection using a copper connection between a street-based cabinet and the home.

As of June 2016, just over half (2,864 models) of all LTE phones supported LTE-A, with the majority of these supporting 150 Mbit/s downlink. At this time there
were just eight Category 12 models, capable of 600 Mbit/s downlink. GSA confirms 5,614 LTE user devices, growth in LTE-Advanced and LTE-Advanced Pro models,
Global Mobile Supplier’s Association, 4 July 2016: http:/gsacom.com/gsa-confirms-5614-Ite-user-devices-growth-Ite-advanced-Ilte-advanced-pro-models/

This product combines multiple technologies to be able to attain this speed, including 3x carrier aggregation, 4x4 MIMO, 256 QAM: World's first commercial
Gigabit Class LTE device and network arrive, Qualcomm, 17 October 2016: https://www.qualcomm.com/news/snapdragon/2016/10/17/worlds-first-commercial-
gigabit-class-Ite-device-and-network-arrive
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90. The first US operator to launch, Verizon Wireless, initially offered average downlink data rates of 5-12 Mbit/s in loaded network environments. See Verizon
Wireless Launches The World's Largest 4G LTE Wireless Network On Dec. 5, Verizon Wireless, 30 November 2010: http://www.verizonwireless.com/news/
article/2010/12/pr2010-11-30a.html; EE, the first UK operator to launch 4G, commenced service offering downlink 8-12 Mbit/s, which was then up to five times
faster speeds than 3G. UK's first 4G mobile service launched in 11 cities by EE, BBC, 30 October 2012: http://www.bbc.co.uk/news/technology-20121025

91. For more information, see Nokia Networks white paper, LTE-Advanced Pro: Pushing LTE capabilities towards 5G, as accessed on 1 December 2016: http://
resources.alcatel-lucent.com/asset/200176

92. For more information, see Small Cells, Qualcomm, as accessed on 30 November 2016: https://www.qualcomm.com/invention/technologies/1000x/small-cells
93. These will likely be based on millimeter wave technologies at very high frequencies (greater than 30 GHz)

94. Aggregation can be across frequency division duplication (FDD) and time division duplication (TDD) spectrum types. The carriers may be 1.4, 3,5, 10, 15 or 20
MHz and can be used for downlink or uplink. Carrier Aggregation explained, 3GPP, June 2013: http://www.3gpp.org/technologies/keywords-acronyms/101-carrier-
aggregation-explained

95. For more information, see Nokia Networks white paper, LTE-Advanced Pro: Pushing LTE capabilities towards 5G, as accessed on 1 December 2016: http://
resources.alcatel-lucent.com/asset/200176

96. Multiple data signals can be sent and received on the same radio channel using an approach called multipath propagation.
97. FEricsson first to deliver 5G NR radio, Ericsson, 31 August 2016: https://www.ericsson.com/news/2038316

98. For an explanation, see What is QAM - Quadrature Amplitude Modulation, Radio-Electronics.com, as accessed on 30 November 2016:
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