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Efficiency of Transmission Method for RFID Logistics
Information by Data Aggregation in [EEE 802.11 Wireless LANs

Woo-Yong Choi

Department of Industrial and Management Systems Engineering, Dong-A University, Busan 604-714, Korea

In this paper, we analyze the effect of the data aggregation level on the MAC performance when RFID (Radio
Frequency Identification) logistics data, which can be aggregated at RFID readers to reduce the transmission
overhead, are transmitted in [EEE 802.11 wireless LANs. For various data aggregation levels, the throughputs
and latencies of the DCF (Distributed Coordination Function) and PCF (Point Coordination Function) MAC
protocols are analyzed by computer simulation. From the simulation analysis, we propose the appropriate input
traffic load for real-time RFID logistics data transmitted in IEEE 802.11 wireless LANs.
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Figure 1. Type 1 integration network
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Figure 4. N integrated RFID readers and WLAN terminals and AP

7H4 8t A =8l EPCglobaloll W2 3 13719 =9 ¥4 5 o
gl 709 9 W49 75 RFID tag 2 E9] Z ] 7} 96bits
olt}, 123l 7t 96bits A o] 9] RFID &/ 4 2.7} aggregation §1
o] FMWE Tt HEE A DA AE oy LA &
£& qgha FA T

Eckhardt and Steenkiste(1999) w2 ™ <12 ¢l 7410] ¢l
£ kA Ql 7490 #7338k Officest Walking Al vhe] 2.9 74
< ASAY FE o= FH 07 5% R Zk A A7 RFID
EFARY A4S 93] [EEE 802.11a Al A DCF 3
S PCF Z2EZS AHES ) RFID EFA R A4 oY &&
a=0.1%, 1%, 5% 7 7 -l thaj A APol A2 deviced] 7
4N =10, 30, 509 #f Th %3 aggregation level Mol T3} Al
Eol]HoE EAMste] L3} A oA MAC throughput(Z,
MPDU W] 2] RFID ERAR AF& A455)7 AU A%
A A7ko] 100msHTh 22 o) e EgfY Fat& A4A
A A7kl i 18 glo] 23} FEelA Y Ha oY EHY
Bt oiek vl &(F, Ao AFAA AHE 100msETh &=

35

2 30

2 25

a

< 20

(®)]

>

o 15

£

210

s 5
0

1 20

50 80 100

Aggregation Level(M)

Figure 5. Saturation DCF and PCF MAC throughputs when a=0.1%
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Figure 8. Ratio of input traffic load satisfying maximum delay bound of 100 ms to saturation input traffic
load when a=10.1%
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Figure 10. Ratio of input traffic load satisfying maximum delay bound of 100 ms to saturation input
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Figure 12. Practical DCF and PCF MAC throughputs when a= 1%
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Figure 13. Practical DCF and PCF MAC throughputs when a= 5%
E AN AU 48 EYY RayxapdedAe H4  tionol 5t M7} RFID 57427} 3hvke] MPDUE T4
Ae EdfY F-oh=H <Figures 5> ~<Figures 10>0] YEFHL & A% o|FA #4€ MPDUY A ol&f 2 &5 7
o 283 Ho AFAA Azke] 100msEet 22 o) 948 RFID EFAEY A4 olg] LA FEQ oF o] 434 1- (I-
E7jg Fabof 8] T3k 442 A MAC throughput(Z, At A "9} 2] Fate] A3kt 24 A gE ol 45 &4 A
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<Figures 13> YERHATE o714 AAZE EZg o) Ao A
A A A7) 71202 e 100msE A EY Y Fo 3
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23} e et 32 N7H9 7 device7} DCF & PCF Z2E
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St RFID EFAE | E2F RE S7HAA MAC throughput
ol AnjAlol o] 2= JHlE r| gt 2] il MSDU aggrega-

9 7} device® Be 7 ZH Y ElolEHE FARY Hdf A
FE< 54MbpsE ATt 7H 3T DCF Z2EZ 0| 4]
hidden node problem< EAaHA ¥+ A Z 7Fg3k] RTS
(Request to Send), CTS(Clear to Send) Z& ¥ o] A4S F 2 gl
I HolEe FARY Ho dEEQ 4MbpsE AF 30
ACK Z 8 ¢ 24Mbps = A& Th 1 714 3Gl

<Figures 5>~<Figures 7>9] A} 255 E3} e o] 4| PCF
L2 EF| MAC throughput®] DCF ZEEZ°] MAC throu-
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ghput 20} GubA 0 & 2 348 7}A 1 H o] ¥ aggregatione 5
&to] DCF9F PCF T2 EZ 9 MAC throughputS A% E}— A
S & 4 9lt} AN Elo]H aggregation level Mo] AZ 4
MAC throughput# /M EstE e ole aggregatlon
level Mo] 7142 MPDUY| A% o] 24 &Eo] 1-(1-0"
Ao AA7 HEoE FHET

<Figures 8> ~<Figures 10>9] A ZHE Ho A4 Al
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