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Capacity of 
Wireless Mesh Networks for 

Public Internet Access
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Motivation: What is the capacity 
of wireless mesh networks?
– Number of Mesh Points & Portals
– MIMO enhancements
– Spatial reuse
– Bandwidth splitting
– Etc…
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Definition: Capacity

• Capacity Region
– Convex hull of all feasible traffic rate combinations

• System Capacity
– Traffic rate ratio, e.g. a=b (uniform traffic 

distribution)
– Point of the capacity region matching the traffic rate 

ratio criterion
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Calculation

1. Generate scenario-specific topology

2. Generate all feasible network states and  traffic per link setting

3. Convert network states to matrices

4. Formulate and solve LP-instance

• Minimize sum of durations: d1 + d2 + d3

• Such that the load is carried using the network states:

5. Repeat to reach confident result

• Applicable to complex propagation / physical layer model

• NP-complete (heuristics available)
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Validation

• Single cell scenario
– One access point
– 100 stations

• Uniformly distributed in cell
• Maximum distance r
• Associated to access point

– Only downlink traffic
– No concurrent transmissions

• Analytic validation possible

R
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First Validation
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First Validation

• Increased size  higher capacity?

• Outage stations
– Insufficient link quality  0.0b/s

• Calculation:
– Place 100 stations with association  no outage stations!
– Together with pathloss model: Stations with large 

distance AND association are LOS  good link quality

• Validation:
– Include outage stations with 0.0b/s

• Solution: Use PDF of capacity without outage 
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Second Validation
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Second Validation

• Each station has
– Same throughput
– Different resources
 Throughput fair scheduling

• Each station has
– Same resources
– Different throughput
 Resource fair scheduling
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Scheduling Schemes: Throughput Fair

Capacity Calculation

• Traffic per link is input 
parameter

• Throughput fairness 
achieved trivially

Analytical Validation

• Resource assignment
function f(c)

• Change calculation
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Third Validation
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Scheduling Schemes: Resource Fair

Capacity Calculation

• Different traffic ratio 
between links

– Depends on link rate

• Depends on 
interference

– Depends on traffic 
ratio between links
 Depends on link rate

o Depends on interference
 Depends on traffic ratio 

between links

• Non-linear relations

• Local search to 
approximate correct 
traffic ratio

Analytical Validation

• Resource assignment
function f(c) = 1
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Fourth Validation
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Thank you for your attention!

smx@comnets.rwth-aachen.de


