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multiple devices connected to the same AP could interfere with each
other if they transmitted packets simultaneously. Closest to our work
is the work of Chen et al., who measured MPTCP performance over
cellular networks and WiFi [6]. Their measurement focuses on using
different number of subflows, and fine-grained statistics, such as
out-of-order delivery and round trip times. Instead, our focus is on
studying the choice of networks for the primary subflow, the choice
of congestion-control modes, MPTCP’s energy consumption, and
MPTCP’s effect on higher-level metrics such as flow completion
times and app-response times.

7. CONCLUSION AND FUTURE WORK
We presented a measurement study of single-path TCP and MPTCP

over LTE and WiFi networks. For single-path TCP, we found that
LTE outperforms WiFi 40% of the time – a higher fraction than
one might expect at first sight. We also find that MPTCP offers no
appreciable benefit over TCP for shorter flows, but it does improve
performance for longer flows. For MPTCP, we found that, especially
for short flows, it is crucial to select the correct network for the
primary subflow. For long flows, it is equally important to select the
proper congestion control algorithm. To understand how TCP and
MPTCP over LTE and WiFi can affect mobile app performance, we
analyzed mobile apps’ traffic patterns and categorized apps as either
short-flow dominated or long-flow dominated. For each category, we
emulated app traffic patterns and the results we observed match our
MPTCP measurement findings.

Our findings also bring up new research questions: how can we
automatically decide when to use single path TCP and when to use
MPTCP? How should we decide which network to use for TCP, or
which network to use for a subflow with MPTCP? We think these are
non-trivial questions due to the high mobility of devices and rapidly-
changing network conditions. Also, with energy consumption being
a major concern for mobile devices, how can we make the decisions
when trying to minimize energy consumption? We plan to explore
each of these future directions.
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