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ABSTRACT

Currently, over 90% of Internet traffic uses the TCP (Transmission Control Protocol). In 2016, Google
proposed a new congestion control algorithm called BBRv1 (Bottleneck Bandwidth Round-trip Propagation
Version 1) to improve network speed. However, BBRv1 had several issues with small buffers, leading Google
to propose BBRvV2 in 2019. Unfortunately, when flows of BBRv2 and CUBIC share bottleneck bandwidth in a
large buffer (2 BDP or more), it causes fairness issues. This paper proposes the F-BBRv2 algorithm to address
the fairness issue between BBRv2 and CUBIC.
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BBRv2 and CUBIC algorithm (Buffer size = 4 BDP)
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Table 1. Comparison of BBRvl and BBRv2 Algorithms.
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Algorithm 1. F-BBRv2 algorithm operation.

Algorithm 1: Adaptive pacing_gain method

1: Initialization
5. RTprop

: = First RTprop value after connection
3: case BBRv2 -2 mode = BBRv2_STARTUP then
4: pacing_gain = 2/In2

5: case BBRv2 2 mode = BBRv2_DRAIN then

6: pacing_gain = 0.75

case BBRv2 =2 mode

7 = BBRv2_PROBE:BW then
8: If BBRv2 - BBRv2 PROBE:CRUISE then
9: If RTpropcyrrent > a* RTprop then
10: pacing_gain = 1.15
11: else
12: pacing_gain = 1
13: else
14: pacing_gain = bbr 2> cycle
15. case BBRv2 2 mode
= BBRv2_PROBE:RTT then

16: pacing_gain = 1
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Table 2. Experimental parameters for each scenario.
Scenario 1 ‘ Scenario 2
Access
bandwidth 50 Mbps
Bottleneck
bandwidth 50 Mbps
RTT 40 ms
Bottleneck 05,1,2,4,7
buffer size 4 BDP BDP
Packet loss rate 0, 0.5% 0%
Slm.ulatlon 150 Seconds
time
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E 3. Packet loss ratecl] W2 BBR ¥wE|EE] 3t A==
Table 3. Average throughput of BBR algorithms with
respect to packet loss rate.

(a) Random packet loss = 0%

Congestion control algorithm Average throughput

BBRvl 42. 9 Mbps
BBRv2 47. 6 Mbps
F-BBRv2 47. 6Mbps

(b) Random packet loss = 0.5%

Congestion control algorithm Average throughput

BBRvl 40. 2 Mbps
BBRv2 42. 2 Mbps
F-BBRv2 42. 2 Mbps
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