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Abstract: Due to demand for achieving longer operation life of wireless sensor network, it is needed for
sensor node to save electrical energy. Although the system can extend its operation life by developing control
protocol employing longer duty cycle, it can not deal with both high traffic load and bursty traffic. This
paper discusses about implementation effects of receiver initiated MAC protocol to save electrical power
consumption, instead of traditional sender initiated MAC protocol which is widely used in wireless sensor
network. In particular, this paper proposes new receiver initiated MAC protocol destined for wireless sensor
network, which can completely prevent packet collisions due to the StrawMAN which is existing receiver
initiated MAC protocol can not completely prevent packet collisions under high traffic load. By results
conducted from computer simulations, we clarify that the newly proposed receiver initiated MAC protocol
(1) can achieve lower power operation by reducing packet collisions, and (2) can educe the effects of power
saving performance under transmission power controlling, effectively.
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Fig. 1 Clustered sensor networks.
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Fig. 2 Hidden terminal area of sender s.
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Fig. 3 Channel Access of beacon mode on IEEEg802.15.4.
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Fig. 4 StrawMAN mechanism.
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Fig. 5 Transmission procedure of a new receiver initiated MAC

protocol employing binary countdown algorithm.
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UTOTRTOmKEDID & 1 3 28Inse7/21ID 2% h
THEFR IR TROPIEOBEETHM IS, B, 20
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RETIE, REHAIER MAC 70 b 2V & ZEmE
FHERI MAC 70 b 2 VOEERHEEZFIERK Y I 2
L=y a r#HWCEHET 4. MERERHENIE%E R D HIE O
EROFE T TENENHERTAT) .

F72, DUFTIE, #EmMAFER MAC 7o hajb kL
T IEEES02.15.4 %, ZfEuiAKFER MAC 71 b 2 )V i
StrawMan & BiEORZES X & L, &FF 3 J7a % Ll
WA,

K13 HEBET ALY I 2L —va vETLERT.
FMFRICRT LI, TRTCOMEKIIZERKEFLE L
T, AmADOEEHRFN L 72 % L4 100m LINIZT » 5 4
IZA9AOREmMRTRET S, /2, I XTOEEWE
WASIRE A e > TREBERD T v ¥ LI ETH T &
e

® 2, & 3, & 4213, IEEES02.15.4, LRI H
T5HYIalb—ar e FnNEFuRd. CCA (Clear
Channel Assessment) & 1%, IEEES02.15.4 |ZHEIL$ 5 i
DNy 7 F TRETRIME R DO EE 2 AT 572012 F ¥
AN EEZTAHETH L. Lz > T, FABRICRELRR
WZBWTO NNV ADFEL BT 5720 DK S CCA &

F1 EEPIal—varED

Table 1 Common simulation parameters.

Parameter Value
DATA Rate 250 kbps
Communication Range 100 m

. . . Receiver’s Communication
Simulation Field

Range
Payload 120 byte
Number of Receiver 1
Number of Sender 49
Simulation Time 100 sec

Traffic
Beacon/Probe/Decision length | 17 byte

Poisson Arrival

#* 2 IEEES02.154 ¥ =2 E—F DY I2lb—T 3 V&L
Table 2 Simulation parameters for IEEE802.15.4 beacon en-

abled mode.

Parameter Value
backoff period 0.32 msec
CCA 0.128 msec
macMinBE 3
macMaxBE 5
macMaxCSMAbackoff | 4

& 3 StrawMAN DY 2L —3 a3 Voo
Table 3 Simulation parameters for StrawMAN.

Parameter Value

100 byte

Max Preamble length
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x4 BEHFROYIaL—va Vi
Table 4 Simulation parameters for proposed MAC protocols.

Parameter Value
Pulse width | 0.128 msec
ID length 6 bits
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Fig. 6 Characteristics of traffic-throughput performance.
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the receiver.
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£ 5 WRREIEL 2ERED

Table 5 Parameters for power consumption on each terminal

state.
Parameter Value
Power in Transmitting 52.2mW
Power in Receiving 59.1 mW
Power in Listening 59.1 mW
Power in Channel sampling | 12.3mW
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Fig. 9 Characteristics of power consumption under normal

condition.
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Fig. 10 Setting of optimal transmission range in evaluations.
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Fig. 11 Characteristics of traffic-throughput performance

with and without transmission power control.
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