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*In 2019, 22% of Alexa’s Top 20,000 websites used

BBR; Internet traffic volume > 40%

*Mishra, et al,: The Great Internet TCP Congestion Control Census. ACM Measurement and Analysis of Computing Systems (2019)
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BBRv2

e Reacts to loss and ECN

o Adjusted parameters to
ensure fairness to loss-based

CCAs
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BBRv3: The new kid on the block

Minor evolution of BBRv2

® Fix BW convergence
with/without loss and/or
ECN marks

Performance tuning
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BBRv3: The new kid on the block

Minor evolution of BBRv2 Promises

e Fix BW convergence Better coexistence with
with/without loss and/or CUBIC/Reno
ECN marks Lower retransmit rate
Reduced latency for different
buffer configurations

Performance tuning
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Evaluation: Testbed setup

— 100 Mbps Bottleneck
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Evaluation: Testbed setup

— 100 Mbps Bottleneck
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Evaluation scenarios

Intra-CCA fairness

RTT fairness

Coexistence with loss-based CCAs

Real-world network traffic

BBRV3 S5+
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Does BBRv3 coexist well with Cubic?




Coexistence with Cubic: 1xBDP buffer
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Coexistence with Cubic: 1xBDP buffer
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Single BBR flow competing with multiple Cubic flows
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Inter-CCA fairness
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Inter-CCA fairness
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Inter-CCA fairness
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Inter-CCA fairness
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BBRv1 BBRv3

o Fix BW convergence

o Estimates bandwidth, delay , ,
. . W ut loss and/or
e Probes and drains to avoid
- ECN marks
filling queues

e Linux kernel version 4.9 e Performance tuning

BBRv2

e Reacts to loss an@

e Adjusted parameters to
ensure fairness to loss-based
CCAs
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Explicit Congestion Notification (ECN)

Marking Threshold
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Explicit Congestion Notification (ECN)
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Explicit Congestion Notification (ECN)
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Testbed Configuration

What's new in BBR v2: a summary

CUBIC BBR v1 BBR v2
Model parameters to the N/A Throughput, RTT Throughput, RTT,
state machine max aggregation,
max inflight
Loss Reduce cwnd by 30% N/A Explicit loss rate target
on window with any loss
ECN RFC3168 N/A DCTCP-inspired ECN
(Classic ECN)
Startup Slow-start until Slow-start until Slow-start until
RTT rises (Hystart) or tput plateaus tput plateaus or
any loss ECN/loss rate > target

* Neal Cardwell, Yuchung Cheng, Soheil Hassas Yeganeh, lan Swett,, Victor Vasiliev, Matt Mathis Bin Wu, Priyaranjan Jha, Yousuk Seung,
and Van Jacobson. 2019. BBR v2: A Model-based Congestion Control IETF 105 Update. Technical Report. [IETF 105; ICCRG].



Testbed Configuration

RTT = 100ms

CoDel AQM
Queue size = 1-BDP
Marking threshold = 24.2 ms of sojourn time

* Neal Cardwell, Yuchung Cheng, Soheil Hassas Yeganeh, lan Swett,, Victor Vasiliev, Matt Mathis Bin Wu, Priyaranjan Jha, Yousuk Seung,
and Van Jacobson. 2019. BBR v2: A Model-based Congestion Control IETF 105 Update. Technical Report. [IETF 105; ICCRG].
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Does BBRv3 coexist well with Cubic

With ECN marking?




Coexistence with Cubic: 1xBDP buffer
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Coexistence with Cubic: 1xBDP buffer
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1xBDP buffer

Coexistence with Cubic
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1xBDP buffer

Coexistence with Cubic
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1xBDP buffer

Coexistence with Cubic
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Conclusion

Does BBRv3 coexist well with Cubic?
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Conclusion

Does BBRv3 coexist well with Cubic?
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Conclusion

Does ECN improve the fairness?
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Conclusion

Does ECN improve the fairness?

100 ¢

80
60 —
40 | —— BBRv3  —— Cubic
20} |

Throughput (Mbps)

0 50 100 150 200 250 300
Time (s)

49



Throughput (Mbps)

. inet-bbrv3eval.mpi-inf.mpg.de
Conc|u5|on tinyurl.com/bbrv3eval :
(=)
Does BBRv3 coexist well with Cubic? Does ECN improve the fairness?
100 100 g
" M
80 } 2 80
; = _
60 | T 60}
g 3 :
o
40 |- —— BBRvV3 —— Cubic -§, 40 |- —— BBRvV3 —— Cubic
_ 3 _
20 | £ 20}
|—
0 L1 11 1 L1 l L1l ] Ll 1 L1 0 Aahnlaag aafaAaslar Al Aeodenh MALA L aaaMa fa Nad L Do leslariNnda sina b
0O 50 100 150 200 250 300 0O 50 100 150 200 250 300

Time (s) Time (s)

50



