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ABSTRACT

In this paper, we propose an asynchronous MAC protocol to minimize energy usage and to maximize data
throughput for a wireless sensor network in multi channel environments. Our proposed SPMC-MAC (Slim
Preamble Multi-Channel Media Access Control) adopts the preamble sliming mechanism proposed in [6] that
takes advantage of the knowledge about the wakeup time of the receiver node. The preamble contains the
receiver’s ID and a randomly selected channel ID for data communication, and it is transmitted over a dedicated
common channel. The power control has the benefit of keeping an appropriate number of nodes with the
communication range, resulting in reduced collision and interference. We compare our SPMC-MAC and X-MAC

extensively in terms of energy consumption and throughput using mathematical analysis and simulation.
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E 2. AEeA et

Components Setting
Simulator NS-2 simulator V 2.31
Topology Star/Grid topology(800x800) Square
Node Number 2 ~ 10, 200(20x10)
Node Placement Uniform
Data Size 50 and 300 byte
Routing Layer AODV
MAC Layer SPMC-MAC | X-MAC

IEEE 802.15.4 24GHz

Radio L
adio Layer (channel 16)

Radio Bandwith 250 Kbps

Receive:23mA, Transmit:17.5mA

Energy Usage Idle:21uA, Sleep:1uA

Power Levels 1 ~ 5 (steps)
Distance of levels 10, 20, 30, 40, 50 (m)
Duty Cycle 10, 1, 0,1 (%)

Al el mE oA RS S ét‘?} Aok EﬂOlEi
S~&(Throughput)-> #Ax]e] A %
70 AeellA] x=e] 5 %47}47]“4
A& o] dA] HlwE= A2 E T
ZR2EZ X-MACH| A% vaE: AL
A|oksl= SPMC-MAC-S 4712 AlH-3}s}o] Aax]s
Ark olgsle Adeel AL A7 Aol -l
upepa] T3 Zlo]tk(1. single channel w/o power
control, 2. single channel w/ power control, 3.
multi channel w/o power control, 4. multi channel

w/ power control).
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5 B k= 7 Sk wel 7189 X-MAC
< FAM evA] rmede] Flehs Ae &

otk 28 5ellMe o] 4o 8w Akl
REFE 7€ ZREZ vl of sl A ¥
& 5—}‘”% T 3, 29 6ellx= x=o] 7t 8
| 3uf l e e I 5 ok
XMAC°ﬂH e Al =] Aeld Al
5 w2y fﬂ]roﬂ dlele 5 ¥uf7] §lal] e ze
HE-S AESA Bullelstar o]® ls] ==t
7347 7ol Sl ®ivk g o Ardy) A
% A7 AlelE AH83sh= SPMC-MAC®] AH-3H4|
W 7AHel oF 059 ouA] At A AAS

m -l>

(
o

T T T T T T T T T
124 |——xwmac A
—u—1. SPMC-MAC T
(single channel, w/o power control) o7
2 SPMC-MAC .
(single channel, w/ power control) juis
1.0+ —<—3. SPMC-MAC ' T
g (multi channel, w/o power control) //
4. SPMC-MAC o
£ tlt chamnsl w pover conro) -
=
S 084 H E
i /
£ e
2 /
|
2 _
S 06 a i
8 Y,
> e
8 s
[ /“
c 04 i
w / e
_ T
B
0.2 o i
T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1

Number of nodes
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(Number of nodes, packet size of 50 bytes.)

T T T T T T T
3.5 —=—X-MAC n
o 1. SPMCMAC U
(single channel, wio power contral) A
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(Message inter-arrival time, packet size of 50 bytes.)
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