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Introduction
Conventional TCP treats packet loss as 
congestion notification, however, this 
cannot apply in error-prone wireless 
networks.
TCP (Reno) also suffers from heteroge-
neity on the internet.

Reliability: optical v.s. wireless
Asymmetry: ADSL
Propagation delay: satellite v.s. terrestrial



TCP Vegas
Proactive congestion control

Let N be the backlog at bottleneck link:

Use N to adjust TCP window size to avoiding 
packet loss due to buffer overflow.
37%~71% improvement over Reno



Problems of Vegas
Vegas cannot coexists with Reno, since it 
is less aggressive than Reno’s policy, 
which continues to increase window size 
until packet loss occurs.

The measured backlog is not necessary 
the data backlog in asymmetric networks.

Underutilization on the wider forward path



TCP Veno
Veno= Ve(gas)+(Re)no
Veno use the measurement of N not as a 
way to adjust window size proactively, but 
rather as an indication of whether the 
connection is in a congestive state.

N<β: random loss
N>β: congestive loss

Only the sender stack is modified.
With 1% random packet loss rate, 
improvement up to 80% is achieved.



Modified Additive Increase
Slow Start (unchanged)
Additive Increase:



Modified Additive Increase
Fewer oscillations
Longer large-window region
Less congestion loss



Modified Multiplicative Decrease
Timeout (unchanged)
1)ssthresh=cwnd/2;
2)cwnd=1;

Fast retransmit



Modified Multiplicative Decrease



Simulation A: Distinguishing Packet Loss
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Simulation A: Distinguishing Packet Loss

Random loss detection accuracy: 83/84=99%
Misdiagnosing rate of congestion: 2/12=17%



Simulation B: Single Connection

Controlled 
loss from 

10-4 to 10-1



Simulation B: Single Connection
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Simulation C: Co-existing Connections

4R v.s. 2R2V



Simulation C: Co-existing Connections

Fair-share of R-V and V-V
Same total throughput



Simulation C: Co-existing Connections

Non-interference between R and V
Loss-tolerant of V (increased throughput)



Simulation D: Internet Measurements

/1.21 



Conclusions
Veno is desirable for:

Deployability
Compatibility
Flexibility

What TCP Veno proposes is to refine Reno’s AIMD 
evolution over heterogeneous networks by using 
the complete judgment of network state estima-
tion – congestive state or non-congestive state, 
rather than merely depending on packet loss 
occurrence.
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