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Sub-packet Regime

✤ BW fair-share per flow < 1 packet per RTT
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Low Extra Delay Background Transport
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Scenario Characteristics

2 - 96 users ! UL capacity: 
600 Kbps!

DL capacity: 
1.2 Mbps!

RTT: !
450 ms!

Buffer size: 
BWxDelay!

Packet size: 
1500 Bytes!

�: 1! �: 5! Target: !
100 ms!



Link Efficiency
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Packet Loss Probability



When having only LEDBAT flows

Less 
retransmissions�

Higher link 
efficiency �

Increased 
fairness�

Fewer packet 
losses�



Parallel LEDBAT and TCP flows



LEDBAT flows

Fail to 
measure actual 

base delay!

Become 
aggressive!

Consume more 
resources than 

TCP flows!



Recommendations

Base delay estimation methods!

Shared bottleneck detection!

Conservative reaction to timeouts!

Prioritisation of retransmitted packets!

Admission control!

✤ Thank you!
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LEDBAT

✤ Queuing delay = Current delay - Base delay!

✤ ∆(t) = Queuing delay - Target!

✤ If no loss,  
cwnd(t+1) = cwnd(t) + α(Target - ∆(t))/(Target x cwnd(t))!

✤ If loss,  
cwnd(t+1) = cwnd(t)/2



fLEDBAT

✤ If ∆(t)≤0,  
cwnd(t+1) = cwnd(t) + α/cwnd(t)!

✤ If ∆(t)>0, 
cwnd(t+1) = cwnd(t) + α/cwnd(t) - ζ x ∆(t)/Target!

✤ If loss,  
cwnd(t+1) = cwnd(t)/2



Queuing Delay Index


