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Comparative Study on | EEE Standard of WPAN 802.15.1/ 3/ 4

Abstract
A personal area network (PAN) is acomputer netwséd for communication among computerized devices,
including telephones and personal digital assistafttwireless personal area network (WPAN) is s@eal area
network a network for interconnecting devices certearound an individual person's workspace in whiee
connections are wireless. Wireless PAN is basetherstandard IEEE 802.15. In these papers we aieeotrating
on the different IEEE standard 802.15.1, 802.1802.15.4 of WPAN. We present the comparative stuayhis
Standard. We hope which will help to WPN user, stidand researchers for selection of better typ&/BAN

standard.
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I. Introduction
Wireless Personal Area Network (WPAN)
technologies have fueled the development as well as
the wide proliferation of wireless personal devices
(e.g. PDAs, Bluetooth headset, PSP, and etc). Yet,
the popularity of these wireless devices has regult
in many forms of frequency spectrum clash amongst
the different wireless technologies. To understiued
performance of these wireless devices in different
interference situations, it is increasingly impattto
study the coexistence issue amongst the existing
wireless technologies. Various wireless technokogie
have been developed for WPAN purposes. A WPAN
could serve to interconnect all the ordinary
computing and communicating devices that many
people have on their desk or carry with them today;
or it could serve a more specialized purpose ssch a
allowing the surgeon and other team members to
communicate during an operation. The technology
for WPANS is in its infancy and is undergoing rapid
development. Proposed operating frequencies are
around 2.4 GHz in digital modes. The objectiveois t
facilitate seamless operation among home or busines
devices and systems. Wireless PAN is based on the
standard IEEE 802.15. In this paper we concentrate
on the three most famous IEEE standard 802.15.1,
802.15.3, and 802.15.4 we overview on these
standard pad compare in table-1 on the basis of bas
characteristic, application, limitation and thesed.

I1. Overview on | EEE 802.15

IEEE 802.15is a working group of the Institute of
Electrical and Electronics Engineers (IEEE) IEEE
802 standards committee which specifies Wireless

Personal Area Network (WPAN) standards. It
includes seven task groups.

|EEE 802.15.1

IEEE 802.15.1 [9] is a WPAN standard based on the
Bluetooth v1.1 Specification , which is a shortgan
radio technology operating in the unlicensed 2.4GHz
ISM frequency band. The original goal of Bluetooth
was to replace the numerous proprietary cables to
provide a universal interface for devices to
communicate with each other. However, it soon
became to use Bluetooth technology to interconnect
various Bluetooth devices to form so-called persona
area networks , and facilitate more creative wdys o
exchanging data. Low cost and smaller footprint of
Bluetooth chips consequently met with high
demands.[2][6][7]

|EEE 802.15.3

IEEE 802.15.3 [10] is designed to facilitate High-
Rate Wireless Personal Area Networks (HR-WPAN)
for fixed, portable and moving devices within a
personal operating space. The main purpose of IEEE
802.15.3 is to provide low cost, low complexitywlo
power consumption, and high data rate connectivity
for wireless personal devices. Thus, it is desigrwed
support at least 11Mbps data rate within at le@st 1
meters range2. The IEEE 802.15.3 standard is
operated in 2.4GHz ISM frequency band. Unlike
IEEE 802.15.1, which employs FHSS on PHY layer,
IEEE 802.15.3 uses Direct Sequence Spread
Spectrum (DSSS), and it does not allow changes of
operating channels once a connection is initiated.

[2](6][7]

|EEE 802.15.4
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IEEE 802.15.4 [11] addresses the needs of Low-Rate
Wireless Personal Area Networks (LR-WPAN).
While other WLAN (e.g. IEEE 802.11.a/b/g [5]) and
WPAN (e.g. IEEE 802.15.1 and 802.15.3)
technologies focus on providing high data throughpu
over wireless ad hoc networks, IEEE 802.15.4 is
designed to facilitate those wireless networks,ciwhi
are mostly static, large, and consuming small
bandwidth and power. Therefore, the IEEE 802.15.4
technology is anticipated to enable various
applications in the fields of home networking,
automotive networks, industrial networks, interaeti
toys and remote metering [2] [6] [7].

Comparative overview on 802.15.1, 802.15.3,
802.15.4

In this paper we overview the comparison on
different standard of WPAN on the basis of basic
characteristic like Topic, Operational Spectrum,
Physical Layer Detail, Channel Access, Maximum
Data Rate, Modulation Technique, Coverage,
Approximate  Range, Power Level Issues,
Interference, Price, Security, rcv Bandwidth, Numbe
of Channels, Applications, Mode of operation(Ad
hoc, Infrastructure, VANET ), License/Unlicensed,
QoS needs.

|EEE Standard 802.15.1 802.15.3 802.15.4
Topic Bluetooth High rate WPAN Low rate WPAN
g;’:crt";‘ﬂf:a' 2.4 GHz ISM band 2.402-2.480 GHz ISM band 2.4 Gatwl 868/915Mhz
Physical Layer | FHSS 1600 hops perng‘,Csolfed JEPSKl’Jé‘;'/'a_%TJstss with BPSK or MSK
Detail second (0-QPSK)
scheme

Master-Slave Pollingy CSMA-CA and GuaranteedCSMA-CA and Guarantee
Channel Access | Time Division | Time Slot(GTS) in a SuperTime Slot(GTS) in a Supe

Duplex(TDD) frame Structure frame Structure

= O

Maximum Data
Rate

Up to 1 Mbps(0.72)
3Mbps

11-55 Mbps/ 110Mbits

868 MHz -20,915 MHz- 4(
MHz, 2.4 GHz-250 Kbps, 40
kbps

Modulation 8DPSK, DQPSK, _/4 BPSK, OQPSK, ASK, DSSS,
Technique DQPSK, GFSK, AFH QPSK, DQPSK, 16/32/64QAM PSSS
Coverage <10m <10m <20m
Approximate 100m 10m 75m
Range
Power Leve 1MA-60mA <80MA Very low current drain(20- 50
| ssues pA)
Interference Present Present Present
Price Low(<$10) Medium Very low
Less Secure. User tre\/ery high level of security
Security SAFER + encryption at including, piracy, encryption andSecurlty feature in

baseband layer. Relies on

higher layer security

digital service certificate

development

rcv Bandwidth 1MHz 15MHz 2MHz
Number of

Channels 9 5 16
Applications WPAN HR-WPAN LR-WPAN
Ad hoc Yes Yes Yes
Infrastructure No No No

VANET Yes Yes Yes

L icense/Unlicens Unlicensed Unlicensed Unlicensed

ed

QoS needs

QoS suitable for voicg

5Very high QoS

application

Relaxed needs for data rdte
and QoS

Table -1: comparison of IEEE standard of WPAN [IYH5][6][8]
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[11.Conclusion

In this paper, we study the different issue of \I¢ise
Personal Area Network technologies and compare
different IEEE 802.15 standard and studied their
differences on the basis of their basic charadieris
application, limitation and use.
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