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ABSTRACT

In this paper, we propose a multi-channel MAC protocol to improve the channel efficiency and network perform-
ance in wireless ad hoc networks. There are two main problems encountered in designing multi-channel MAC
protocols. The first problem is the rendezvous problem and the second is multi-channel hidden node problem. In order
to solve these problems, most of previous researches that have considered multi-channel MAC protocols use a com-
mon control channel to exchange control packets. However, they have a bottleneck problem at common control chan-
nel as increasing the number of data channels. The proposed MAC protocol solves the multi-channel hidden node
problem using a TDMA scheme and increases the network throughput because transmitting and receiving data at the
same time is possible. Also, since there is no common control channel, the network does not suffer from the common
control channel saturation problem. Moreover, it achieves energy savings by allowing nodes that are not involved in
communication to go into sleep mode. Simulation results show that the proposed MAC protocol improves the network
throughput and channel efficiency and provides energy savings.
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“qm: BAITHGH= A% Gnas)-

* qmax: Zy e §F =7,
sa QAL WE%0<ae<0.5).
* N: mini-slot®]

3.4 Data Transmission

gk =7} channel and slot negotiation -7}l 4]
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o] alefsol ol 47e] Ao o]& Pl 47
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Data Transmission

Mini-slot 1 Mini-slot 2 Mini-slot N

Data slot 1 Data slot 2 Data slot N

C
RTS period, period| RTS period perio

TS CTs CTS
RTS period, perio

Backoff Time
o
s R
Fixed interface: ch1 ! L i
Switchable interface:  ch2 ch2

DATA(ch2)| DATA(ch2)1
I I

ch2 cl

B

Fixed interface: ch2

Switchable interface:  ch3 ch1 ch3

Fixed interface: ch3

Switchable interface: ch4 ch2

il

CTS
. (ch2)
i

h2
DATA(ch3) DATA(ch1) «- [DATA(ch3)
i ! ! i !

1

ch3 ch ch3

DATA(ch4) DATA(ch2)

- =

ch4 ch2

| DATA(ch3) | ‘

b N ]

Fixed interface: ch4

Switchable interface: ch3
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