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ABSTRACT

Recently many short-range transceiver systems, such as ZigBee, Bluetooth and RFID(Radio Frequency Identification), have been
developed. These systems are mostly low-power transceivers. In the near future many more low-power transceivers are appeared for
WPAN(Wireless Personal Area Network) and interference mitigation technologies are necessary to the low-power transceivers for using
frequency resources efficiently.

In this paper we consider two methods for sharing frequency resources. The first case is that a frequency band previously assigned for a
certain system is shared and the second case is that the white frequency band is shared. We study the method and conditions for sharing
frequency, resources in the above two cases. When a frequency band is shared with ZigBee, RFID, DCP(Digital Cordless Phone) and
Bluetooth as an example for the first case, the sharing conditions are investigated and the resuits are presented. We propose a balancing factor
to maintain an equal transmitting conditions between systems having a different interference mitigation technique. In the interference
simulation we use FH(Frequency Hopping) as a reference system and 0.9 of a balancing factor for LBT(Listen Before Talk) and 0.8 for
DS(Direct Spreading). From the simulation results we know that a balancing factor reduces interference probability therefore many more
systems can be operated in the same frequency bands compared with the case without using a balancing factor.
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Table 1. Interference probability between systems

Victim transceiver
ZigBee | RFID |Bluetooth{ DCP
ZigBee | 0.084 | 0.0001 0.02 0.057
RFID 0.051 | 0.02 0.018 0.046
Bluetooth | 0.022 | 0.025 | 0.014 0.028
DCP 0.08 0.11 0.04 0.175

Interferer
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Table 2. System parameters used in simulating interference
Parameters REID ZigBee DCP Bluetooth
Reader Tag
Channel spacing 200 kHz 200 kHz 600 kHz 2MHz 1 MHz
Transmit power 1w -10dBm 0 dBm 24 dBm 10 dBm
Receiver BW 200 kHz 200 kHz 600 kHz 1.78 MHz 1 MHz
Cell Radius 10m 10m 10m 50 m 0.01 km
Antenna height 1.5m 1.5m 15m 1.5m 1.5m
Antenna gain 6 dBi 2 dBi 0dBi 0dBi 0 dBi
Sensitivity -70 dBm -45dBm -92 dBm -83 dBm -70 dBm
Ccin 9dB 9dB 152 dB 10dB 11dB
Receiver blocking @f% ; a?gﬁf:;‘:’eg sd'; Ref[8] Ref[9)]
Spurious emission -36dBm/1MHz -36dBm/1MHz Ref[8] Ref{9]
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Table 3. Characteristics of an interference transmitter

and victim receiver used in the interference simulation

Parameters Tx Rx
Channel spacing <Table 4> <Table 4>
Transmit power 10 dBm -

Receiver bandwidth - <Table 4>
Cell Radius 10m 10m
Antenna height L5m 1.5m
Antenna gain 0dBi 0dBi
Active interferer number 1 -
Sensitivity - -83 dBm
Out of band emission -36dBm/I1MHz -
Receiver protection ratio(C/T) - 25dB
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Table 4. System bandwidth used in simulation

Reference casel, | case2, | case3, | case4, | case5, | case6,
Bandwidth kHz | kHz | kHz | MHz | MHz | MHz

250kHz 25 125 | 250 | 25 | 625 | 25
500kHz 50 | 250 | 500 5 12.3 -
LBT(500kHz) 50 | 250 | 500 5
DS(500kHz) 50 | 250 | 500 5 12.5
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