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Abstract

In this paper, we present interference power distribution results when radio frequency identification(RFID). and
ubiquitous sensor network(USN) systems share the 908.5~914 MHz frequency bands. Average interference powers are
obtained by simulation and statistical analysis, respectively. Simulation results are then verified by statistical analysis.
According to the number of interferers and the diameter of the protection area, the cumulative density functions(CDFs)
of interference power are simulated under the various conditions. From the simulation results, the probability that both
USN and RFID systems meet the required maximal interference power levels 18 95 % on condition that there are |
low powered RFID reader and several USN nodes and that the minimum distance between a RFID reader and an USN
node is greater than 1 m. Our results can be used as an basic research for coexistence analysis of RFID and USN
systems in the 908.5~914 MHz frequency bands.
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Fig. 1. Geometry of interference model.
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A4t
Table 1. Maximal permissible interference level for
high power RFID system.

RFID reader Tx power : 4 W EIRP
Reader-to-tag distance(nominal operating range) : § m
Pathloss@8 m : 31.53+20*log10(8)=49.6 dB
(IEEE802.15.4 —2006)
Required SNR @readerreceiver : 11.5 dB(BER=10"")
Backscattered signal power : 36 dBm(4 W EIRP)
+2 dB1—-2x49.6dB = —61.2 dBm
Maximal permissible interference level(MPIL)
—72.7 dBm(=—-61.2dBm —11.5 dB).

E 2. A€9Y RFID A299 Hu & 7MY 94
ARk
Table 2. Maximal permissible interference level for
low power RFID system.

RFID reader Tx power : 0.2 W EIRP
Reader-to-tag distance(nominal operating range) : 1 m
Pathloss@l m : 31.53+20*logl0(1)
=31.53 dB(IEEE802.15.4 —2006)
RequiredSNR@reader receiver : 11.5 dB(BER=10 )
Backscattered signal power : 23 dBm(0.2 W EIRP)
+2 dBi-2x31.53 dB = -38.1 dBm
Maximal permissible interference level(MPIL) :

~ing gain®] 7] WEo =

~49.6 dBm(=—-38.1 dBm—11.5 dB).

3-2 USNS| =[O} 5l 7Md NS oj|E

USN Al&~®e] Ho &g 7+ #E2 IEEE-
802.15.491 1= BERZ} SNR#2] #A 221 4] (18)=

# 3. USNY Hof &8 704 94 AL
Table 3. Maximal permissible interference level for
USN system.

USN Tx power : 10 mW EIRP
(IEEE802.15.4; —3~10 dBm, 0 dBm typical)
Node-to-node distance : 100 m
Pathloss@8 m : 49.59+33*logl10(100/8)=85.8 dB
(IEEE802.15.4 —2006)
Required SNR@USN receiver :
~2.6 dB(BER=10"") — spreading gain W&
Receive signal power@USN recetver :
10 dBm(10 mW EIRP)+2 dBi-85.8dB=—73.8 dBm
Maximal permissible interference level(MPIL) :
—-71.2 dBm(=-73.8 dBm+2.6 dB).

BER=0.5 exp(—11.25 SINR) (18)

A (18)1 4 BER=10""< ©EA17]7] $18 A4
SINRS 7389 -2.6 dBolr:} USN9] AL+ spread-
X BERS HHEA17]7] 9
gl SINR©] RFID9| #ET} 14 dB AE &t} o] & 9]
£33 A required SINR-S THEA17]7] g H 3&
7 dd S Adste 4L 39 Uit
A AHS HEAE BER=107S 71322 & 1),
USNY HU 34 7H] #dL -71.2 dBme]th

. 24 24 2
#1 A2% el

B =20 714 FHo) AGE ABHoIH B

o] &3ted AArgTH, e E X 49 eI RFIDE= Y283 A&Y
B 4. 74 ¥4 dEvlE
Table 4. Simulation parameters for interference analysis.
e g () RFID(High) RFID(low) USN
™ ki) 320 320 interfer;I:Ct;Ig)ldff,(())(())O/l,600
£ A1 EIRP(W) 4 0.2 0.01
T4 Qe o] 5(dBi) 2 2 2
Hof &8 A(m) 8(reader-to—tag)[7] 1 (reader-to-tag) 100 (node-to-node)
Required SINR(dB) achieving 10> BER 11.5 11.5 -2.6
MAPL(dBm) | -7 ~49.6 ~712
L T 1) 1/10/30/50/100 1/10/30/50/100 1/10/30/50/100
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Analysis
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(c) Low power RFID( 7 iy =1 m)
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(d) Low power RFID( 7 i, =10 m)
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