Machine Learning for Networking

Wi-Fi performance

Boris Bellalta: boris.bellalta@upf.edu
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Initial considerations
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* Full-buffer traffic model: all devices have always packets ready for transmission.

* All devices are contending all the time to access the channel.

* Implicit synchronization is achieved: all devices decrease their backoff counter at

exactly the same instant of time.

* The ‘network’ evolves at discrete times instants. We will call a slot as the time between
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Transmission Probability
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Collision & Failure Probability

* Frames can be lost due to collisions and transmission errors

* Collision probability

* Failure probability

Pn = I— ]__[ (1 _Tm:}

Ym=#£n

Pfn = Pn + (1-— pn)pe,n
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Example

* Write the collision probability for each device in terms of the transmission
probability of the others
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Expected Number of Transmissions

* The maximum number of retransmissions per frame is R.

* Mean number of retransmissions per frame
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Mean number of slots per transmission

* Single stage (m=0)
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* Multiple stages
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Backoff and Transmission probability
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Slot Probabilities
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Example

* Find the exact expression of p, in this example
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Average backoff slot duration
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Throughput
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Exercise

* Download Example3.zip.

* There are two files. Execute Test NetworkCentricDCFmodel.m
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Exercise

* 1) Explain what happens when (compare versus default values, 15)
— Increase the CWmin and CWmax of all devices to 127
— Decrease the CWmin and CWmax of all devices to 3

— Is there any optimal CWmin and CWmax?
* 2) Explain what happens if CWmin =7 and CWmax = 1023

* 3) How can we give to the AP 4 times more transmission opportunities than
a station?
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