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TWAMP measurement results at an optimal 5G connection
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TWAMP measurement results at an average 4G connection
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Ping values on mobile networks - 4G examples
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Speedtest.net values on mobile networks - 4G examples with extra Delay 

insertion only 
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No extra Delay

+30 ms extra Delay +50 ms extra Delay



Speedtest.net values on mobile networks - 4G examples with extra Delay and 

Packet Loss insertion 

6

No extra Delay

and Packet Loss

No extra Delay

and 10% Packet Loss

60 ms extra Delay

and 10% Packet Loss
300 ms extra Delay

and 10% Packet Loss

600 ms extra Delay

and 55% Packet Loss



TWAMP measurement results from drone on 4G/5G network in 25-100 m 

height above a metropolitan area
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TWAMP measurement results from drone on 4G/5G network in 25-100 m 

height above a metropolitan area
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TWAMP measurement results from gyrocopter on 4G/5G network in 

80-200 m height above metropolitan and rural areas
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TWAMP measurement results from gyrocopter on 4G/5G network in 

80-200 m height above metropolitan and rural areas
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User experience example #1 - FTP file upload on optimal 4G mobile network 

connection
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User experience example #1 - FTP file upload on non-optimal 4G mobile 

network connection - Extra 300 ms Delay and 10% Packet Loss insertion  
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User experience example #2 - Video streaming quality on optimal 4G mobile 

network connection
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User experience example #2 - Video streaming quality on non-optimal 4G 

mobile network connection - Extra 600 ms Delay and 55% Packet Loss insertion 

14



User experience example #3 - MQTT protocol-based message sending on 

optimal 4G mobile network connection
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User experience example #3 - MQTT protocol-based message sending on non-optimal 4G 

mobile network connection - Extra 600 ms Delay and 55% Packet Loss insertion 
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Tips and tricks for application developers
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Apply smaller size

File format

Use more robust

Application protocol

MQTT vs.

Speedtest HTTP

Use more robust

TCP CCA algorithm

H.264 streaming with BBR vs.

Speedtest HTTP with Reno or Cubic

Apply muti-thread

TCP

FTP with single-thread vs.

Speedtest HTTP with multi-thread
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