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MAC: A Distributed Coordination Problem
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Models for Wireless

I The Radio Model

I All nodes within range

Two or more collide

I The Unit Disk Graph Model

I Unit radius

I The SINR Model

Polynomial decay of signal P(u)/d(u, U)a >
Best explained with eock concert N + ZwES P(w)/d(wa ’U)a o
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Received signal power from sender
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Received signal power from
all other nodes (=interference)
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A Tough Model: External Interference

External interference due to:
| Coexisting networks
|  Microwave Ovens

= T1ETS | |deal world!
Noise

Time
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A Tough Model: External Interference

External interference due to:
Coexisting networks
Microwave Ovens

Jammers
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Noise
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MAC: exponential backoff,
ALOHA, etc. will do the job:
constant cumulative

probability «per disk» P

|deal world!

; Time
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Adding External Interference

External interference due to:
| Coexisting networks
I Microwave Ovens

|  Jammers Reality'
Noise

Time
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Adding External Interference

External interference due to:

A4
A4
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Coexisting networks
Microwave Ovens

s | How to model?!
Noise

Time
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Adding External Interference

External interference due to:
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Coexisting networks
Microwave Ovens

s | How to model?!
Noise

Adversary:

Time
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The Adversary Model

P(u)/d(u,v)® _
N+S. s P(w)jdwee =~  Classic SINR

. P/d(u,v)”
Adversarial SINR 4Dy (v) + S PJd(w,0)° > 3
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So far: time bounded adversaries

jam busy

The (B, T)Adversary Model

idle

jam

jam
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idle
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SINR requires new model!
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Energybounded adversary: the (B;&jlversary

I Intime period of duration T, the adversary can spend a budget of B*T to jam

each node arbitrarily («bursty», namiform)

I Theoretically can jam each round «a little bit>

Adversary isdaptive knows history and state!
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The Model

Single channel, backlogged, synchronized
Protocol is randomized

Adversary isdaptive(but not reactive)
Nodescannot distinguishousy from «jammed>»

Nodescannot distinguishdle from busy!
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