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BBR: Bottleneck Bandwidth and Round-trip propagation time

*Mishra, et al,: Keeping an Eye on Congestion Control in the Wild with Nebby. ACM SIGCOMM '24
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BBR: Bottleneck Bandwidth and Round-trip propagation time

**Ware, et al,: CCAnalyzer: An Efficient and Nearly-Passive Congestion Control Classifier. ACM SIGCOMM (2024)



6

BBRv3: The new kid on the block (IETF 117)

Minor evolution of BBRv2 
(IETF 105)

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

● Performance tuning
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Promises

● Fast throughput convergence
● Better coexistence with 

CUBIC/Reno
● Lower retransmit rate 
● Reduced latency for different 

buffer configurations

Minor evolution of BBRv2 
(IETF 105)

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

● Performance tuning

BBRv3: The new kid on the block (IETF 117)
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Network Simulation

Network Emulation
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Network Simulation

Network Emulation

Lab Testbed

Network A/B tests

https://conversionsciences.com/ab-testing-guide/
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Verifying CCA Performance

Images: 
https://www.flaticon.com/

What test scenarios to run?

https://www.flaticon.com/free-icon/testing_10061823
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Verifying CCA Performance
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● Hard to reproduce earlier results
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Outline a systematic and principled approach to evaluate a CCA 
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Outline a systematic and principled approach to evaluate a CCA 

Intra-CCA fairness

Images: https://imgflip.com/memegenerator
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Outline a systematic and principled approach to evaluate a CCA 

Intra-CCA fairness

RTT fairness

Images: https://imgflip.com/memegenerator
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Outline a systematic and principled approach to evaluate a CCA 

Intra-CCA fairness

RTT fairness

Coexistence with loss-based CCAs

Images: https://imgflip.com/memegenerator
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Outline a systematic and principled approach to evaluate a CCA 

Intra-CCA fairness

RTT fairness

Coexistence with loss-based CCAs

Real-world network traffic vs
Images: https://imgflip.com/memegenerator



TCP Sender TCP Receiver

100 Mbps Bottleneck
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Evaluation: Testbed setup

*inet-bbrv3eval.mpi-inf.mpg.de



TCP Sender
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NetEM

TCP Receiver

100 Mbps Bottleneck
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Evaluation: Testbed setup

Different Buffer 
Sizes, Delays

*inet-bbrv3eval.mpi-inf.mpg.de
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Is BBRv3 fair to itself?



Simultaneous start
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Two competing flows: Deep buffer (16xBDP)

time
flow1
flow2

Start
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Simultaneous start Staggered start
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Two competing flows: Deep buffer (16xBDP)
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Simultaneous start
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Two competing flows: Deep buffer (16xBDP)

Staggered start
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Simultaneous start
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Two competing flows: Deep buffer (16xBDP)

time
flow1
flow2

flow1
flow2

Start Start 15s

BBRv3: Convergence to an equitable share takes longer when 
flows do not start at the same time

Staggered start
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Flows with different RTTs

Is BBRv3 flow fair to itself?
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RTT fairness

160 vs. 10 ms

Higher bandwidth share for the 
long-RTT flow

Higher bandwidth share for the 
short-RTT flow

Equal share
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RTT fairness

160 vs. 10 ms

Jain’s Fairness Index – Min. fairness is 0.5 
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RTT fairness

160 vs. 10 ms 160 vs. 80 ms

Jain’s Fairness Index – Min. fairness is 0.5 
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RTT fairness

160 vs. 10 ms 160 vs. 80 ms

Bias towards long RTT flows persists in BBRv3
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Does BBRv3 coexist well with Cubic?

Is BBRv3 flow fair to itself?

Flows with different RTTs



Coexistence with Cubic: 1xBDP buffer
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Coexistence with Cubic

BBRv1



44

BBRv1 BBRv2

Coexistence with Cubic
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BBRv1 BBRv2 BBRv3

Coexistence with Cubic
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BBRv1 BBRv2 BBRv3

BBRv3’ unfairness towards Cubic is exacerbated at shallow 
buffer scenarios

Coexistence with Cubic



Single BBR flow competing with multiple Cubic flows
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Ware, R.,et. al, : Modeling BBR’s Interactions with Loss-Based 
Congestion Control. ACM IMC ‘19
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Inter-CCA fairness: 1xBDP buffer

BBRv1
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BBRv1

Inter-CCA fairness: 1xBDP buffer
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BBRv1

JFI

Inter-CCA fairness: 1xBDP buffer
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BBRv1

Inter-CCA fairness: 1xBDP buffer

Cubic flow(s)
Share (%)

*Ideal flow(s) Share  = 50%
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BBRv1

Inter-CCA fairness: 1xBDP buffer

*Ideal flow(s) Share  = 50%

BBR flow(s)
Share (%)



BBRv1
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Inter-CCA fairness: 1xBDP buffer

*Ideal flows share BBRv1 = 1/6  ≈ 16.7%



BBRv1

54

Inter-CCA fairness: 1xBDP buffer

*Ideal flows share Cubic = 5/6  ≈ 83.3%
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BBRv1 BBRv2

Inter-CCA fairness: 1xBDP buffer
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BBRv1 BBRv2 BBRv3

Inter-CCA fairness: 1xBDP buffer
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BBRv1 BBRv2 BBRv3

Inter-CCA fairness: 1xBDP buffer
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BBRv1 BBRv2 BBRv3

Inter-CCA fairness: 1xBDP buffer
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BBRv1 BBRv2 BBRv3

BBRv3 shows unfairness towards multiple Cubic flows as seen 
with BBRv1

Inter-CCA fairness: 1xBDP buffer



60

Inter-CCA fairness: Enabling ECN, 1xBDP buffer

ECN disabled
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ECN disabled ECN enabled

CoDel AQM, Marking threshold = 24.2 ms of sojourn time

Inter-CCA fairness: Enabling ECN, 1xBDP buffer



Is BBRv3 flow fair to itself?

Does BBRv3 coexist  well with Cubic?
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BBRv3 with real-world network traffic

Flows with different RTTs
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Inter-CCA workload 

BBRv1 vs. Cubic

Up to

 *Based on MAWI trace of 05 January 2023
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Inter-CCA workload

BBRv1 vs. Cubic BBRv2 vs. Cubic BBRv3 vs. Cubic

 *Based on MAWI trace of 05 January 2023
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Inter-CCA workload

BBRv1 vs. Cubic BBRv2 vs. Cubic BBRv3 vs. Cubic

● BBRv2, BBRv3: Fairness improved for short flows 
● For long flows, unfairness persists similar to BBRv1
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Conclusion

Long Convergence time in deep buffer 
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Conclusion

Long Convergence time in deep buffer Bias towards long-RTT flows



Conclusion

Long Convergence time in deep buffer Bias towards long-RTT flows

Struggles to co-exist with loss-based CCAs
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Struggles to co-exist with loss-based CCAs

Conclusion

Long Convergence time in deep buffer Bias towards long-RTT flows

inet-bbrv3eval.mpi-inf.mpg.de
tinyurl.com/bbrv3eval
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Backup Slides
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Cubic Internet Traffic Share



Convergence: BBRv1, BBRv2, 16xBDP

74

BBRv1 BBRv2
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BBR inter-CCA fairness
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BBRv3 inter-CCA fairness
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MAWI workload: 05 January 2023
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RTT fairness: Long-RTT flow starts first

160 vs. 80ms

long

short

160 vs. 10ms

long

short
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RTT fairness: short-RTT flow starts first

10 vs. 160ms 80 vs. 160ms



80

RTT fairness: short-RTT flow starts first

10 vs. 160ms 80 vs. 160ms



81

RTT fairness: short-RTT flow starts first

10 vs. 160ms 80 vs. 160ms


