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Table 1: Different Mobile CPU configurations used on the
Pixel phones to measure BBR performance.

3 Experimental Methodology
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Mobile OpenWRT iPerf
(iPerf Client) Router Server
USB-to-Ethernet > Ethernet >
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BBR, BBR2, Linux
or Cubic Traffic Control

Figure 1: Illustration of our testbed topology.
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4 Performance of BBR on Mobiles
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Figure 2: Average BBR and Cubic goodput for Low-End, Mid-End, Default, and High-End CPU configurations. BBR performs
worse than Cubic under Low-End, Mid-End, and Default configurations with increased connections.
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Figure 3: Average BBR and Cubic goodput for the Pixel 6
under the Low-End configuration. BBR’s performance gap in
comparison to Cubic increases as the number of connections
increases.
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Figure 4: Effect of pacing on BBR: The goodput of BBR un-
der Low-End configuration and 20 connections. TCP Pacing
significantly decreases BBR performance.
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Figure 5: Effect of pacing under varying number of connec-
tions with a Low-End configuration. TCP pacing affects BBR
goodput negatively under all cases, and the performance gap
gets worse as the number of connection increases.
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Figure 6: Effect of pacing in Cubic: Cubic goodput under Low-
End configuration with no pacing (default), pacing on, and
20 and 140Mbps fixed pacing rates. TCP pacing hurts Cubic
performance especially under low pacing rates.
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Figure 7: Benefits of pacing: The RTT of BBR under Low-End
configuration and 20 connections with and without packet
pacing. While pacing negatively affects goodput (Figure 4), it
does help decrease RTT significantly.
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Figure 8: Goodput of Low-End, Mid-End, and Default config-
urations under 1xX-50x pacing strides. The best pacing stride
is different for the different configurations.
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6.2 Changing Pacing Stride
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Pacing Skbuff Id.le Expected | Actual RTT
Stride Len Time | Tx Tx (ms)
(Kb) (ms) | (Mbps) | (Mbps)
Ix 1 ’ 4
2X o 1 4 4
5% 121 3.22 751 717 14
10 1 4 41 11
20X 1 17 1 1 1
50X 1 14 11 o ’ 14

Table 2: Socket buffer length, idle time, expected throughput,
actual throughput, and RTT across different pacing strides
under the Default configuration. As idle time increases, the
pacing overhead decreases, resulting in improved through-
put. However, as idle time increases beyond a certain point
(5% in the table above), the socket buffer starts to saturate,
thereby limiting throughput.
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Figure 9: The goodput of BBR under Low-End configuration
over cellular. BBR and Cubic performance is similar under
all settings (unlike results over WiFi and Ethernet where
Cubic outperformed BBR.) We find that this is because in
cellular networks, the setting is bandwidth-limited and not
CPU capacity-limited.
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