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Abstract In the information era, the great diversity of application demands calls for the adoption of
different wireless communication protocols. As Internet of things (IoT) has gotten dramatic
development in recent years, those wireless protocols are included in a common networking
framework. With IoT applications getting proliferated, we will witness the co-existence of multiple
wireless protocols in the same space, especially in indoor environments. Due to the different
communication standards, generally those co-existing protocols cannot directly share information with
each other, leading to inevitable interference and degraded network performance. Co-existence of
wireless protocols thus becomes a hot topic in both academic and industrial fields. Based on the survey
of recent studies in wireless network co-existence, this article illuminates the root causes of the co-
existence problem and analyzes its impacts on network designs and performance. The taxonomy of
wireless network co-existence is presented, which categories the existing works into three classes:
elimination of homogeneous interference, identification of heterogeneous interference, and cross-

protocol communication. The potential research directions in this area are further discussed.
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Table 1 Overview of Wireless Technologies at 2. 4 GHz
R1 2.4CHz5ER FERNM T LB REE

Technical Parameter WiFi Bluetooth ZigBee
Standard 1IEEE 802. 11 1IEEE 802. 15. 1 IEEE 802. 15. 4
Number of Channels 13 79 16
Physical Data Rate 11 Mbps, 54 Mbps 1 Mbps 250 Kbps
Throughput/Kbps 11000 720 20-250
Bandwidth/ MHz 22 15(Dynamic) 3(Static)
Transmission Range/m 1-100 1-10 1-100
Transmit Power/mW 100 1-100 1
Power Consumption Medium Low Ultra Low
Frequency Modulation CCK, OFDM GFSK(Gaussian frequency shift keying) BPSK, O-QPSK
Spread Spectrum Technique DSSS FHSS DSSS

CSMA-CA, DCS (dynamic

Channel Access .
channel selection)

Master Slave Scheme, AFH

CSMA-CA, Energy
Detection without DCS
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Fig. 1 Overview of frequency occupancies of the

common wireless technologies in 2. 4 GHz ISM band.
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Table 2 Overview of Representative Existing Work
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Complexity of Co-Existing

Co-Existing Ability

Environments Interference Elimination

Concurrent Transmission

Cross-Technology Communication

Ref[7-14]

Homogeneous Interference

Ref[4-6,15-25]

Interference Source Recognition: Ref [ 26-46 ]
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Time Isolationt®*77 ;
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Fig. 2 Tllustration of frequency hopping technique.
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Fig. 3 Illustration of adaptive frequency hopping technique.
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