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[Abstract]

With the explosive spread of mobile devices including notebook computers and smartphones that use wireless LANs, there is
an urgent need to develop an advanced technology to handle excessive wireless traffic. In this paper, we introduce a method of
improving system performance through proper placement of nodes embedding wireless interfaces implementing MIM functions. If
a wireless mesh node is placed harnessing an MIM capture probability model based on the distance between two nodes,
concurrent transmissions become possible, and achieved throughput can be greatly improved compared to a wireless mesh network
operating based on the legacy IEEE802.11 DCF. Through performance verification through both analytic study and extensive
simulations, we confirmed that the MIM capture-aware wireless mesh network deployments has a potential of throughput
improvement up to 60% at a moderate distance compared to the DCF-based network.
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(a) PHY Capture : Success at higher SINR (>=10dB). An signal of interest
should arrive within the preamble time of an interference signal.

Interference ‘

Signal of Interest |

Interference

(b) MIM : Success at higher SINR (>=10dB). An signal of interest can be
decoded even if it arrives after the preamble time of an Interference signal.

O3 1. E2AS AN vs. HAIXIQIHAIX] 24X
Fig. 1. PHY Capture vs. Message In Message Capture

Signal of Interest
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Fig 2. Basic Operations of Shuffle
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(b)MIM — concurrent transmission

33 3. MiM-aware A &
Fig 3. MIM-aware concurrent transmissions
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Fig 4. Concurrent TX Opportunity in a two-AP topology
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X 1. Notations
Table 1. Notations

Symbol Meaning

dapl>ri The distance btw AP1 and R1

dap2>ri The distance btw AP2 and R1

dapl>ri The distance btw AP1 and R2

dapzore The distance btw AP2 and R2

Papi>ri The received power at R1 from the TX of AP1
Papri The received power at R1 from the TX of AP2
Papi>ri The received power at R2 from the TX of AP1
Papri The received power at R2 from the TX of AP2
G, i The receiver's antenna gain

Fyi The receiver's fading factor

P; The transmitter power

o) [The path loss exponent

http://dx.doi.org/10.9728/dcs.2020.21.10.1863

-f)(mnge TXrange
(AP1) (AP2)

J8 5. MIM 4 EAIS}
Fig 5. MIM Capture Diagram
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Fig 6. MIM Capture Probability (¢ = 4)
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Fig 7. MIM vs. PHY Capture Probability according to
distance (¢ = 4)
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