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Motivation and Research Questions Approach Initial Results and Future VWork

Absolute performance of WiFi is better than cellular in most areas, and WiFi exhibits higher degree of
performance consistency than cellular
WiFi latency measurements are significantly lower than cellular latencies, but consistency of cellular la-

Analyze 15 weeks of crowd-sourced wireless performance data provided by Speedtest.net™ .

Mobile handheld devices and apps are becoming more and more
bandwidth-hungry .

Speedtest is operated by Ookla, Inc.,and is one of the most popular performance testing applications .

available online tency is generally better than WiFi
WiFi and cellular access technologies offer compelling — and rather different — connectivity options for e The testing method that Speedtest employs was evaluated to be one of the most accurate end-host- * Larger metro areas generally exhibit better performance than smaller areas
mobile users based methods (Bauer et al., 2010) * Access providers often exhibit similar performance consistency results across all offered access methods

* Performance tests initiated from iOS and Android apps

e Data collected from |5 metro areas in which there are Speedtest servers

e Data include timestamp, client IP address, device type and OS, client geographic coordinates, server
name and coordinates, access type (WiFi or cellular; possibly detailed cellular access type), latency
measurement, and upload/download throughput measurements

in a given metro region

Significantly lower performance consistency results for these wireless access measurements than has
been reported for wired access in prior work (Sundaresan et al,, 201 I)

LTE cellular access offers throughputs on par with WiFi, but performance consistency is not as good
Standard diurnal patterns are evident in our measurements; performance during off-peak hours is margin-

How do performance characteristics of WiFi and cellular compare
in diverse environments and conditions!?

 What are relative performance differences between WiFi and cellular access? ally better than performance during peak hours . _

+ How does performance depend on metro area? Region within metro area? * Thanks to Ookla, Inc. and Andrew Bassett for generous access to the Speedtest performance data * Significant variability in performance measures across subregions for different metro areas

 How does performance vary temporally! How consistent is performance for users over time? . N . .

+ What specific features in the data differentiate observed performance characteristics? Our next steps are to examine additional metro areas, consider related datasets such as cellular tower locations and

weather, and continue to work toward developing a better understanding of root causes for observed performance.
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Inverse distance weighting performance interpolation plots for WiFi and cellular uploads and downloads in Chicago, IL.
Absolute WiFi performance is better than cellular access, and performance consistency of WiFi throughput is generally bet-
ter than cellular. However, cellular latency performance exhibits more consistency than WiFi, which is likely due to over- We find higher throughput performance over time for larger metro areas, suggesting
buffering at residential WiFi access devices. Local providers exhibit similar performance consistency characteristics, sug- that service providers expend more effort to engineer networks in populous areas. We We observe a high degree of spatial variability, with some metro areas exhibiting performance degra-
gesting that the same backhaul infrastructure is used to support various access technologies. Performance consistency for observe standard diurnal access patterns, and find some evidence for higher perform- dation as one moves away from the metro area center. Observed performance differences are likely
wireless is markedly lower than for wired broadband access, as reported in prior research by Sundaresan et al., 201 |. ance during off-peak hours and lower performance during peak hours. due to cellular tower and WiFi base station placement, density of placements, and local contention.




