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ABSTRACT

A Pass-Through MAC for Mobile Ad Hoc Networks

Jiwon Park
Advisor : Prof. Sangman Moh, Ph. D.
Department of Computer Science

Graduate School of Chosun University

It is important to use a well-designed MAC (Medium Access Control) protocol
that uses limited resources efficiently to improve network performance. In this
thesis, a pass—through MAC (PT-MAC) protocol for mobile ad hoc networks, in
which nodes have two 3-channel interfaces to improve throughput and latency,
is proposed. The proposed protocol minimizes end-to—end packet delay in
multi-hop routed transmission by using pass—through technique rather than
conventional store-and-forward, resulting in improved network throughput as
well as lower latency. Conclusively, it significantly improves overall network
performance by boosting up the performance of medium access control.
According to the performance evaluation result, the proposed PT-MAC shows
20~44% shorter end-to—end delay and 26~56% better goodput compared to the

IEEE 802.11 DCF with two 3-channel interfaces.
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‘ Send RATS to downstream node

I Send CTS to upstream node

CTS received fr
daynst ream node

0
o

‘ Send DATA to downstream node

Send RTS to downstream node

upstream node

Recejve DATA into buffer from

h received frg
daynst rean node’
Tes

| Delete sent data in buffer |

S oreceived fr No

l

Receive DATA into buffer from
upst ream node

Send ACK to upstream node

L

wnstream nod

]

Send DATA to downstream node
Send ACK to upstream node

received Mo

wnstream nod

‘ Delete sent data in buffer
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AR E = EVIRol g < O1>elA] Te= Teoll Hldke] s & gholvi(
Te << Ts ).

Ny 2 N, > > Ny, 2 N,

Source Destination

n Number of hops from source to destination
Tpr | Average per—hop pass—through delay

Ts Buffer delay in a node
Tgo | Back-off delay

Th Average per—-hop delay

Ts Average store—and-forward delay in a node
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Ter-mac = Toms + Teo + Trrs + Tsws + (n-DTer + Ters + Tsms + Topata +

Tsmws + Tack (D

Tepr = Ts + Teo + Trrs + Tsrs (2)

Trrmac = Toms + (n-1)Ts + nTeo + nTrrs + (n+2)Tsws + Ters + Tpara +

Tack (3)
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Tocr = nTh + (n- DT (4)

Th = Tows + Teo + Trrs + Tsws + Ters + Tsws + Toata + Tsmws + Tack B)
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Tocr - Ter-mac = (n - DTprs + 2(n-1)Tsws + (n-1)Ters + (n - 1)Tpata +

(n - DTack + (n - D(Ts-Ts) (7)
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Parameter Value
Number of nodes 50
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Propagation channel model Two-ray ground reflection
Traffic source Constant bit rate (CBR)
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Transmission rate 1, 2, 4, 8, 16 (default: 4 packets/sec)

Random waypoint model
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- Speed: 0 ~ 5 m/sec
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Mobility model
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