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Understanding the Impact of 

AP Density on WiFi Performance 

Through Real-World Deployment 
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Enterprise Wireless LAN (EWLAN)

ÅEWLAN is an important infrastructure for public WiFi usage in 

universities, companies, shopping malls, etc . 



3

Poor performance of EWLAN

ÅHowever, poor performance of the EWLAN is not uncommon. 
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Poor performance of EWLAN

ÅTwo common reasons

1. Interference from rogue Aps 2. Over -utilization

ÅHowever, poor performance of the EWLAN is not uncommon. 
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Poor performance of EWLAN

ÅTwo intuitively promising solutions

1. Disable the wired Internet access to eliminate the rogue APs 

2. Increase the enterprise AP deployment density to increase the 

capacity of the EWLAN infrastructure

It is actually challenging to decide the deployment density 

that works the best for a set of real -world users. 
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Poor performance of EWLAN

ÅTwo intuitively promising solutions

1. Disable the wired Internet access to eliminate the rogue APs 

2. Increase the enterprise AP deployment density to increase the 

capacity of the EWLAN infrastructure

It is actually challenging to decide the deployment density 

that works the best for a set of real -world users. 

1. The deployment should be dense enough 

2. Higher density means higher deployment cost 

3. There are only limited number of orthogonal channels
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Large -scale real -world deployment 

ÅTo study the impact of enterprise AP density on WiFi 

performance, about 800 enterprise APs are deployed on 

Tsinghua campus .

Å4 km2

Å42,000 students

Å11,000 faculty and staff
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Large -scale real -world deployment 

ÅTo study the impact of enterprise AP density on WiFi 

performance, about 800 enterprise APs are deployed on 

Tsinghua campus.

Å6 WiFi networks

Å3 AP density levels (Dense, lessdense, and sparse)

Å4 enterprise AP vendors (Cisco, H3C, Aruba, and Ruckus )

ÅEach of the networks has more than 100 enterprise APs

Larger scale Realistic traffic
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Large -scale real -world deployment 

Network 1 2 3 4 5 6

Vendor Cisco H3C Aruba Aruba Ruckus Cisco

1 AP for 1 Room 1 Room 1 Room 2 Room s 2 Rooms >10 Rooms

Rogue exists? No No No No No Yes

Total #AP 156 133 124 108 170 165

#Student per room 2 2 2 3 3 >5

Density Dense Dense Dense Lessdense Lessdense Sparse

Å6 WiFi networks
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Data collection

ÅCollect the SNMP Data without any additional measurement hardware 

ÅClient SNR

ÅInterference ratio

ÅLoss rate

ÅThroughput
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Data collection

ÅCollect the SNMP Data without any additional measurement 

hardware 

ÅClient SNR

ÅInterference ratio

ÅLoss rate

ÅThroughput
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Large -scale real -world deployment 

Network 1 2 3 4 5 6

Vendor Cisco H3C Aruba Aruba Ruckus Cisco

1 AP for 1 Room 1 Room 1 Room 2 Room s 2 Rooms >10 Rooms

Rogue exists? No No No No No Yes

Total #AP 156 133 124 108 170 165

#Student per room 2 2 2 3 3 >5

Density Dense Dense Dense Lessdense Lessdense Sparse

Å6 WiFi networks

ÅWe compare different network deployment schemes to show 

1. The improvement if we increase the density and eliminate the rogue APs 

2. The performance of different density levels

3. The difference of AP vendors
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Dense vs. sparse 

ÅObservation 

- Dense deployment has higher 

SNR, lower interference, and 

lower loss rate than sparse 

deployment

- In general higher AP density 

improves WiFi performance

Client SNR 

Interference ratio

Loss rate 

Network 1 6

Vendor Cisco Cisco

1 AP for 1 Room >10 Rooms

Rogue exists? No Yes

Total #AP 156 165

#Student per room 2 >5

Density Dense Sparse
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Dense vs. less dense 

Client SNR 

Interference ratio

Loss rate 

Throughput

Network 3 4

Vendor Aruba Aruba

1 AP for 1 Room 2 Room s

Rogue exists? No No

Total #AP 124 108

#Student per room 2 3

Density Dense Less dense ÅObservation 

- Denser deployment has less 

client numbers per each 

enterprise AP, higher client SNR, 

but higher interference ratio, 

higher loss rate, and lower 

throughput than less dense 

deployment 

- Therefore , over -dense 

deployment with unnecessarily 

high transmission power can 

worsen WiFi performance
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Different vendors 

ÅObservation 

- The choice of AP vendor has an impact on the WiFi performance. 

- Aruba has a lower loss rate than Ruckus and Cisco

- Cisco has a less interference ratio that Aruba 


