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The New World of Wi-Fi and Small Cells

Consumers have a true love of mobile devices, as evidenced by recent Cisco mobile consumer research.
Significant percentages of respondents reported using everything from laptops, smartphones, and tablets to
eReaders and mobile gaming devices. Americans now own an average of three mobile devices each, up from 2.6
devices in the 2012 Cisco mobile consumer study.1 Perhaps more significant, our findings show that the number
of smartphone users has grown by 21 percent in just one year, now reaching 68 percent of the population, at the
expense of basic phones. Most remarkable is that the number of tablet owners has expanded by over 90 percent
in just one year, with close to four out of ten consumers possessing one of these new devices.

The insatiable demand for mobile devices and new applications that use large amounts of bandwidth is generating
staggering volumes of mobile data. The Cisco® Visual Networking Index (VNI) predicts that these trends will cause
global mobile data traffic to increase by a factor of 13 from 2012 to 2017, surpassing 1 exabyte per month.? In
parallel, the use of Wi-Fi for Internet access is exploding, as more mobile devices are Wi-Fi enabled, the number
of public hotspots expands, and user acceptance grows. It seems that the iconic “Wi-Fi Here” badge is turning up
everywhere these days. Once found on coffee shop windows to indicate that patrons could connect their mobile
devices to the Internet, the symbol can now be seen in countless public venues.

Most mobile operators now realize that offloading data traffic to Wi-Fi can, and must, play a significant role in
helping them avoid clogged networks and unhappy customers. Many service providers are now constructing
extensive networks of public Wi-Fi hotspots for use by their mobile or home broadband customers. The networks
allow mobile offload and help enhance and differentiate their offerings. In addition, service providers are struggling
to understand new business models for making money from Wi-Fi. However, very little is currently known about
how consumers are actually using public Wi-Fi and how they view the overall experience. Nor is there much
information about mobile users’ appetite for these new services, their willingness to use them, or their privacy or
security concerns surrounding these data-based services.

To learn more, Cisco conducted a survey of 620 U.S. mobile users to understand their needs and behaviors,
current and future use of public hotspots, and unmet demands. The research findings are important, because they
can help businesses and service providers understand the size of the opportunity, develop winning strategies, and
optimize their Wi-Fi and small-cell offerings and network deployments to derive greater business value.

Top 10 Research Findings

Findings from the Cisco mobile consumer research will have a powerful impact on the ability of service providers
and other companies to take advantage of the explosive growth in mobile devices and usage and the rise of Wi-Fi
as an alternative means for connecting them to the Internet. This paper highlights the key research findings and
future predictions. (Additional research details and insights are included in three additional white papers.3) Here
are the top overall research findings:

1. It's all about the home.

Mobile usage has definitely shifted to the home in a big way. Almost all consumers use their mobile devices at
home, averaging more than 3.8 hours of use in a typical day, almost double the time they spend using them
at work or school. Just under half of our respondents reported using their devices at work or school, where
they typically spend an average of 2.8 hours per day connected to Wi-Fi. These daily-use figures have grown
significantly since our 2012 survey, with 52 percent and 65 percent increases in the number of hours spent
using Wi-Fi-connected mobile devices in the home and at work or school, respectively.
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Homes and the workplace are now virtually blanketed with Wi-Fi. Nine out of ten American homes now have
access to Wi-Fi. Sixty percent of full-time employees report having Wi-Fi in their workplace, and for
knowledge-worker professions, the Wi-Fi workplace coverage expands to 70 percent of full-time employees.

2.  Wi-Fiis the connection of choice for all mobile users.

Consumers increasingly rely on and prefer Wi-Fi for connecting their mobile devices to the Internet. As Figure
1 shows, most mobile users connect their devices using Wi-Fi at some point during a typical week, including
80 percent of smartphone owners. This is a significant increase in smartphone Wi-Fi connections, from

70 percent in our 2012 survey. Close to 80 percent of tablets, laptops, and eReaders are now connecting
exclusively through Wi-Fi.

Although 20 percent of smartphone owners connect only through the mobile network, the remaining 80
percent are supplementing mobile connectivity with Wi-Fi. In fact, when connecting a device to the Internet,
the average smartphone user uses Wi-Fi 44 percent of the time. This is a remarkable increase from just one
year ago, when one-third of the total smartphone data usage was through a Wi-Fi connection, rather than a
mobile network.

Figure 1. Current Distribution of Network Connectivity by Time
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3. LTE is a complement to Wi-Fi, not a substitute.

The mobile industry is currently divided about the relationship between LTE and Wi-Fi. Some see Wi-Fi as a
transition technology on the way to LTE, and once users have LTE, they will no longer need Wi-Fi to achieve
higher mobile data speeds. Other industry pundits question why we need LTE, if Wi-Fi can provide high data
throughputs and much of the mobility of LTE. Our research shows that the relationship between LTE and Wi-
Fi is much more complex than this binary view. The two technologies actually appear to be complementary
and synergistic. As Figure 2 shows, a significant number of LTE smartphone users have actually increased
both their total data usage and Wi-Fi usage, after they make the transition to LTE. Thirty-six percent of LTE
smartphone users reported that their total data usage across all devices increased, to some extent or
significantly, after they moved to LTE. Forty-three percent of people reported that they also used more Wi-Fi
on their smartphones after upgrading to LTE. And one-third of LTE smartphone users increased their use of
public Wi-Fi on their smartphones, even though they were LTE-enabled.
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Figure 2. Change in Data Usage with LTE (4G/LTE Smartphone Users)
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4. Public Wi-Fi is now a big part of the mobile lif  e.

A remarkable 70 percent of mobile users are now using public hotspots (Figure 3). Of those public hotspot
users, 57 percent of them use it at least weekly. This is a significant increase from our 2012 mobile consumer
survey, which found one-third of mobile users taking advantage of a public hotspot at least weekly and only
13 percent connecting more than once per week. Today those numbers have more than doubled. Close to six
out of ten public Wi-Fi users now connect to a hotspot at least weekly, and one-third connect more than once

a week.

While many of these connected consumers may just connect to a hotspot for a brief time to collect their latest
email or check some information on the web, almost one-half of users are spending longer than 30 minutes
connected to a public hotspot. In fact, mobile users spend an average of 44 minutes connected to the Internet
every time they use a public Wi-Fi hotspot. And 17 percent of users measure their individual public Wi-Fi
sessions in hours rather than minutes.

Figure 3. Public Wi-Fi Usage Frequency
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5. Consumers are communicating and surfing at estab lished public hotspots.

Smartphones are the predominant mobile device used in public Wi-Fi hotspots. As Figure 4 shows,
approximately 80 percent of all smartphone owners connect to public Wi-Fi at some point during the week.
Almost one-third of smartphone owners are connecting to hotspots in retail stores, outdoors, or other public
locations, such as libraries or doctor offices, at least weekly. Tablets owners most often use public Wi-Fi in
hotels, travel hubs, coffee shops, and trains and airplanes. However, aside from coffee shops, the greatest
weekly use of public Wi-Fi for tablets occurs in retail, outdoors, and other public locations. Public Wi-Fi use by
laptops shows a business-user profile similar to that of tablets, with use occurring most frequently in hotels,
travel hubs, coffee shops, and trains and airplanes. Laptops are used much less frequently on a weekly basis,
only 10 to 15 percent of owners regularly use them in most public Wi-Fi locations.

Figure 4. Frequency of Public Wi-Fi Use by Locations for Smartphones
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Email is the primary communication application that consumers use over public Wi-Fi. Fifty-three percent of
smartphone and laptop users and 27 percent of tablet users use email while connected to a public hotspot. By
contrast, 20 percent of laptops, 16 percent of smartphone, and only 12 percent of tablet owners use video calling
or conferencing over public Wi-Fi. Web browsing and social media are popular applications used over public Wi-
Fi. Fifty-five percent of smartphone and laptop users and one-third of tablet owners are browsing the web on
public hotspots. Smartphones are the preferred device for accessing social media on public Wi-Fi (45 percent),
compared to 40 percent for laptops and 23 percent for tablets. Music and video streaming and downloading are
used less often over public Wi-Fi, with laptops being the preferred device (28 percent), followed by smartphones
and, more distantly, tablets.
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6. Public Wi-Fi needs to be faster, more secure, an din more locations.

The seventy percent of consumers using public hotspots are generally quite satisfied with the service. They
give high ratings to the ease of use, quality, and overall experience of public Wi-Fi. Areas for improvement
include speed, security, privacy, and, of course, coverage.

Availability of public hotspots ranks as the number one challenge that mobile users have with public Wi-Fi.
They just want more of them in more places. As Figure 5 shows, not only do consumers want more hotspots
in the traditional public Wi-Fi locations, like coffee shops, hotels, and travel hubs, but they also expect
hotspots to be available wherever they spend their lives outside the home, work, or school. Consumers would
now like to see Wi-Fi available in the next tier of locations, such as shopping malls, stores, highway rest
stops, doctor’s offices, and parks.

Figure 5. Preferences for New Public Hot Spot Locations
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7. Users are generally satisfied with public Wi-Fi, but have concerns with some locations.

The general user satisfaction with public Wi-Fi extends to most locations where consumers are connecting. In
particular, mobile users are very satisfied with the Wi-Fi connections and experience in hotels, restaurants,
and coffee shops. However, consumers see room for improvement in the Wi-Fi offered in public outdoor and
retail locations.

8. Mobile users are interested in localized, person  alized, and enhanced experiences when using Wi-Fi.

To date, most service providers have viewed Wi-Fi as a means to offload some mobile data traffic and help
retain customers. However, we have discovered new ways to make money by unlocking the inherent business
value hidden in the Wi-Fi infrastructure to create localized and personalized mobile experiences. Specifically,
we found a significant level of customer interest in the following three new, innovative business models:

e Enhanced retail experience: This integrated mobile solution helps improve the in-store shopping
experience, with such offerings as product information, an in-store location finder, integrated shopping lists,
coupons for special offers, and automated checkout. The features perceived as most beneficial are:
scanning and purchasing items on mobile device, personalized offers, real-time directions in the store, and
relevant product information.
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e Enhanced airport experience: This integrated mobile solution can improve the airport experience. It
includes such things as airport information, mobile check-in, maps and directions, coupons for special
offers at shops and food outlets, and flight and gate alerts. The features perceived as most beneficial are
real-time flight updates and alerts, flight check-in using the device, advice on best check-in and security
queues based on wait times, and real-time directions in the airport.

e Enhanced public venue experience (e.g., stadium or shopping mall): This integrated mobile solution
can improve the experience in a large public venue. It includes such things as venue information, maps
and directions, coupons for special offers at shops and food outlets, and information on upcoming events.
The features perceived as most beneficial are personalized offers for food and shops; real-time directions
to stores, vendors, and elsewhere; naotification of events of personalized interest; and venue maps.

Consumers are willing to surrender personal data for a better experience. But they want control.

While consumers recognize that they will have to relinquish some of their personal information to get a better
mobile-user experience, they are still concerned about who will have access to their data and how it will be
used. As shown in Figure 6, mobile users are willing to use their customer loyalty information to sign in for
Wi-Fi access and personalized services, but they feel strongly want about having control over the experience.
They want to control what data can be used, as well as when and where it can be used. They also want to
control the types and quantity of advertisements they receive. Consumers would also prefer having the ability
to opt in to these new services, rather than having to actively opt out of the service. Mobile consumers also
want control over how ads and personal offers are delivered to them. They would much rather choose which
ads and offers are delivered than have ads and offers appear automatically on their mobile devices.

Figure 6. User Perspectives on Personal Privacy
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10. Small cells provide an opportunity to improve m obile quality and coverage and reduce churn.

Licensed small cells offer mobile operators a means to fill in coverage holes in their macro networks and
provide much better mobile coverage in indoor environments. We found that good mobile coverage is still a
major concern for consumers and plays a significant role in dissatisfaction. Forty-five percent of full-time
employed mobile users stated that they would be likely to switch carriers for better coverage. The impact of
coverage quality on churn is particularly important when you consider the following findings: Our research
revealed that one-half of knowledge workers use their mobile phone in the office, instead of their desk phone,
at least one-quarter of the time. In addition, one-third of workers make equal use their mobile and desk
phones in the office. Consumers also identified concerns about their mobile coverage in retail locations, event
venues, such as stadiums and conference facilities, and trains.

Top Five Mobile and Wi-Fi Predictions
While it is never easy to predict the future, we are making five predictions for key changes in the mobile industry

over the next two years, based on insights from the Cisco mobile consumer research:

1. Mobile devices will become even more home-based. In the next two years, daily use of mobile devices in the
home will equal use of TVs (average five hours).

2. Wi-Fi will be the predominant access technology for smartphones. Within the next two years:

e Close to 100 percent of smartphones will use Wi-Fi.
e Smartphone owners will use Wi-Fi at least 50 percent of the time to connect to the Internet.

3. Public Wi-Fi use will continue to grow. Within the next two years:

o Eighty percent of all mobile consumers will use public Wi-Fi.
o Seventy-five percent of all public Wi-Fi users will use this technology at least weekly in some location.

4. Public Wi-Fi will be used more often, in more places. In the next two years, 40 to 50 percent of all public Wi-Fi
users will use Wi-Fi at least weekly in restaurants, coffee shops, retail, and outdoor locations.

5. Public Wi-Fi will become mainstream for delivering mobile entertainment. Within the next two years:

o Sixty percent of public Wi-Fi users will access social media.

e Forty percent of public Wi-Fi users will stream music or video.

Winning in the New World of Service Provider Wi-Fi and Small Cells

New devices, changes in customer behaviors, and technological advances are rapidly changing the mobile market
and consumers’ expectations of mobility. Cisco mobile consumer research clearly demonstrates that consumers
are using a greater number of mobile devices to do a greater number of things. And they are using public Wi-Fi to
connect their growing collection of mobile devices to the Internet. Public Wi-Fi is now a big part of mobile life.

Consumers are generally satisfied with their public Wi-Fi experience, but they want it to be faster, more secure,
better quality, and most of all, available in more places. It is also becoming clear that the rise of Wi-Fi is not a
threat to traditional mobile technologies. Rather, it is a complement in the mobile access portfolio and offers up
new business opportunities. Our study shows that consumers want the enhanced personal mobile experiences
that can be delivered by unlocking the inherent business value hidden in the Wi-Fi infrastructure. Of course,
consumers have privacy concerns, but these concerns are not insurmountable and incompatible with new
localized services. These monumental changes in the mobile marketplace offer service providers new and unique
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opportunities to enhance their overall mobile customer proposition and experience and explore new
commercialization models.

Service providers should consider several important implications and potential strategies while positioning
themselves to capture Wi-Fi and small cell opportunities:

e Incorporate Wi-Fi as an integral part of your portf ~ olio. Use pricing, marketing, and new technological
solutions to create compelling and integrated offers and solutions of value to mobile users.

e Target Wi-Fi use in the home. Create solutions and incentives to encourage users to offload mobile traffic
at home, while you retain the ability to provide a unique and differentiated mobile experience.

o Expand Wi-Fi footprint. Expand footprint in existing locations and new locations through deployment, new
business models, and partnerships.

o Actively pursue new Wi-Fi monetization opportunitie s. Develop new offers that enhance the customer
experience, differentiate the service provider-managed service offering, and deliver new sources of
revenue.

« Develop proactive personal data strategies and comm unications. Undertake extensive customer
research to formulate comprehensive data policies and strategies and actively communicate them to
customers.

o Deploy small cells to improve mobile quality. Deploy small cells and Wi-Fi in key congestion and
coverage areas as part of a comprehensive strategy.

As demand for mobile devices and network connectivity continues to grow, Wi-Fi, small cells, and traditional
macro mobile networks will all be critical to meeting the needs of mobility-enabled consumers. Service providers
are in the enviable position of being able to successfully integrate these networks and deliver new sources of
value.

About the Survey

Cisco conducted an online survey of 620 U.S. mobile users in August 2013. The survey base was representative
of the U.S. population in terms of age, income level, physical distribution, and employment status. Fifty-eight
percent of respondents were employed: full-time (46 percent) and part-time (12 percent). The remaining 42
percent were not employed. They included stay at home (9 percent), student (7 percent), unemployed (9 percent),
and retired (18 percent). Fifty-two percent of respondents described the area in which they live as suburban, while
other living environments consisted of urban (24 percent), rural (16 percent), and semi-rural (8 percent).

The study was also undertaken in Brazil, Italy, Japan, Russia, and the United Kingdom.
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