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Consumer Measurement and Policy Case Study

Interconnection Disputes in the United States



M-Lab’s U.S. Footprint

Multiple Transit Providers per City



Transparency 
Problems

• Utilization and performance 
data is proprietary and hidden 
from the public.


• User collected information is 
often unreliable, incomparable, 
methodologically inconsistent 
and narrowly scoped.


• Longitudinal data is rare, so is 
comparative measurement.


• Independent data is expensive, 
collection efforts are 
burdensome.



Network Diagnostic 
Tool

• M-Lab’s most popular hosted 
test, tens of thousands of 
measurements daily.


• Simple test of bulk transfer 
capacity.


• Multiple NDT implementations 
available, across different 
languages and for diversity of 
purposes.


• All implementations share the 
same methodology and are 
inter compatible.
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Sufficient Sample The United States Constitutes 
the Largest Source of this Data
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Internet Performance Varies Significantly 
Throughout the Day and Across Interconnections



Diurnal Patterns Are 
Instructive Expectations of Normal Performance



Diurnal Patterns Are 
Instructive Expectations of Congested Performance



Diurnal Cycles In Practice Peak Hours, Peak Disruption



Not Limited to Throughput Latency Sensitive Applications Affected



Not Limited to One Transit 
Provider Level 3 and Verizon



Congestion is Continuing Congestion as of Q4 2014



Fine Grain Resolution Interconnection Observation



U.S. Deployments Transit Perspectives



M-Lab’s U.S. Footprint

Multiple Transit Providers per City



The Regulator’s 
Problem

• Utilization and performance 
data is proprietary and hidden 
from the public.


• User collected information is 
often unreliable, incomparable, 
methodologically inconsistent 
and narrowly scoped.


• Longitudinal data is rare, so is 
comparative measurement.


• Independent data is expensive, 
collection efforts are 
burdensome.



Network Diagnostic 
Tool

• M-Lab’s most popular hosted 
test, tens of thousands of 
measurements daily.


• Simple test of bulk transfer 
capacity.


• Multiple NDT implementations 
available, across different 
languages and for diversity of 
purposes.


• All implementations share the 
same methodology and are 
inter compatible.



Measuring Performance Bulk Transfer Capacity

Interconnection



Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Network 
Interconnection

s

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

?

?

?

1 3 5

42

Methodology

Inferring the Source of Congestion



Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Network 
Interconnection

s

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

?

?

?

1 3 5

42
Methodology

Inferring the Source of Congestion



Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Network 
Interconnection

s

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

?

?

?

1 3 5

42

Methodology

Inferring the Source of Congestion



Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Network 
Interconnection

s

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

?

?

?

1 3 5

42
Methodology

Inferring the Source of Congestion



Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Network 
Interconnection

s

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

✓

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

Transit ISP X Transit ISP Y

Access ISP A Access ISP B

?

?

?

1 3 5

42
Methodology

Inferring the Source of Congestion



Sufficient Sample The United States Constitutes 
the Largest Source of this Data



Inferring Sources of 
Congestion in Practice Using New York’s Comparison



Inferring Sources of 
Congestion in Practice Using New York’s Comparison



Inferring Sources of 
Congestion in Practice

US Access ISPs and Cogent (2013-2014)



Inferring Sources of 
Congestion in Practice

US Access ISPs and Cogent (2013-2014)



Internet Performance Varies Significantly 
Throughout the Day and Across Interconnections



Diurnal Patterns Are 
Instructive Expectations of Normal Performance



Diurnal Patterns Are 
Instructive Expectations of Congested Performance



Diurnal Cycles In Practice Peak Hours, Peak Disruption



Not Limited to Throughput Latency Sensitive Applications Affected



Not Limited to One Transit 
Provider Level 3 and Verizon



Congestion is Continuing Congestion as of Q4 2014
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