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ANALYZING WLANS STANDARDS FOR
WIRELESS SENSOR NETWORK

Ajay Jangra! & Rajesh Verma?

Wireless sensor network is a special kind of wireless network, design to communicate with distributes wireless nodes (which
supplies the information). Data collection from leaf sensor node to the central node for manipulation and prepare into
information in useful format to the next observer node. Wireless sensor network may adopt variety of IEEE WLANS standards,
where each standard has different architecture, performance, characteristics, communication method, data rate and range
etc. in this paper we analyze and compare various wireless technologies and find out their suitability for wireless sensor

network.

1. INTRODUCTION

Standardization of wireless technologies is a continuous
process, and even established standards are updated and
modified in response to changes in the technology and the
marketplace. One such example is the successful IEEE
802.11 standard for wireless local area networks (WLANS),
which was originally designed for 1 and 2 Mb/s traffic, and
is now being upgraded to support 600 Mb/s in 802.11n and
being considered as a high-throughput (up to 1 Gb/s)
wireless interface for the nomadic scenarios of the next
generation of wireless systems. Similarly, enhancements to
the IEEE 802.16 standard for wireless metropolitan area
networks (WMANS) are being considered to develop a
mobile air interface with support for up to 100 Mb/s in high
mobility scenarios. IEEE 802.15 is also very useful
standards for wireless communication. This continuous
evolution of the IEEE 802.11 WLAN and 802.16 WMAN
standards is made possible with new innovation and
contribution from both academia and industry. Given the
rapid growth of these technologies, it is important to
understand what new application scenarios have triggered
the recent developments within WLAN and WMAN
standards, how they are evolving, the technological
challenges they face, and the opportunities for both the
industry and research communities. The new emerging
technology is also going to published i.e. 802.20 and many
more. [1, 5, 14]

2. ANALYSIS OF ARCHITECTURE
Bluetooth: The radio layer is somewhat similar to the
physical layer of the Internet model. Bluetooth devices are
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low power and have range of 10 m. It uses a 2.4 GHz ISM
band which are further divided into 79 channels of 1 MHz
each. In order to avoid the interference from other devices
and other network it uses frequency hopping spread
spectrum method and it hops 1600 tps.The base band layer
works as the MAC layer in LANSs. In order to access the
given layer it uses the TDMA. All the master and slave
communicate using time slot (625 ps). In the case of master
and slave configuration Bluetooth can create two types of
physical links: SCO (synchronous connection-oriented) is
used when first preference goes to avoid latency rather than
error free delivery (integrity). ACL (asynchronous
connectionless link) in the reverse case of SCO means when
first preference goes to error free delivery (integrity).The
logical Link Control and Adaptation Protocol (L2CAP) is
similar to LLC sub layer in LANs. ACL physical link follows
the said protocol; SCO doesn’t follow it. [1, 11, 12, 13, 14]

W-Fi: All extensions of 802.11 like (a, b, g, etc) follows
five layers TCP model and data link layer is divided into
two sub layers: Media Access Control (MAC): Logical Link
Control (LLC).Five layer TCP Model: The two lower layers
are specified by IEEE 802 networks: 802.2 - LLC, 802.3 -
PHY and MAC, Ethernet, 802.11 — PHY and MAC, Wi-Fi.
The primary task of physical layer is to perform encoding
scheme, modulation and deals with the transmission of radio
signals in actual through space. As we know that physical
layer implementation work in particular specific bands
means some specific frequency allocated for some specific
applications. Medium Access Control (MAC) layer is sub
layer of Data link Layer (DDL). The primary task of said
layer is to control the transmission and sometimes it can be
used to provide services like mobility management. The
format of MAC address of Wi-Fi is similar to the MAC
address of Ethernet (802.3) i.e. 6 octets. It uses the CSMA/
CA (means to prevent collision before they happen) is similar
to the mechanism used in Ethernet (802.3) i.e. CSMA/CD.
Both act as a peer-to-peer protocol. IEEE 802.11 defines
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lots of services but in this paper we only discuss the two
main services i.e. Sation services (SS): The services defined
by: Authentication, De-authentication and privacy etc. and
Distributed System Services (DSS): The services defined by:
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Association, Reassociation, Disassociation, Distribution and
Integration. [1, 2, 3, 8, 11, 12, 13, 14]
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Fig. 1: Architecture of VariousWLAN Technologies

WMax: WiMAX (802.16) follows the unidirectional
flow of packet known as service flow and have some set of
Qos. These kind of service flow is identified as a 32-bit
service flow identifier. WiMAX (802.16) is a connection
oriented protocol and its connection identified by a 16-bit
connection identifier (CID).WiMAX (802.16) Physical
Layer: IEEE 802.16 — in 2001, microwave frequencies (10-
66 Ghz), high data rate, LOS and PTP mode and fixed
subscriber stations only. |IEEE 802.16-2004- in 2004,
frequencies (2-11 GHz) and (10-66 GHz bands), medium
data rates, PTP, LOS, NLOS and PMP modes, fixed
subscriber stations only.|EEE 802.16-2005- in 2005, low
to medium data rates, PTP and PMP modes, both fixed and
mobile subscriber stations. [8]Service Specific convergence
sub layer (CS): converts higher layer packets into MAC level
Service data Units (SDUs), interfaces with higher layers and
finally maps higher-level transmission parameters to MAC
level service flow and connection parameters. MAC Common
Part sub layer (MAC CPS): follows retransmissions, Qos,
link initialization, transmission scheduling, error control,
fragmentation, control channel access and link initialization.
Security Sub layer: it uses X.509 standard for certificate-
based identification of nodes, encryption, key management,
key distribution and authentication. [4, 6, 7, 9 14]

ZigBee: On the specification of PHY and MAC, we can
able to access it on different types of networks like as star,
mesh and cluster tree. Communication redundancy
elimination is a unique feature of Zighee network layer. PHY
layer works on order to include energy and link quality
detection, add clear channel assessment for improved
coexistence with other wireless networks. After all to ensure
power conservation, and low latency through guaranteed
time slots routing schemes are designed [4]

Mobile-Fi (IEEE 802.20) is the youngest IEEE
standard. In order to access fully mobile broadband, it is

the first standard designed to carry native IP traffic with
licensed airwave below 3.5 GHz and provides symmetrical
wireless rates over long distance (~15km). Mobile-Fi,
enables “worldwide deployment of affordable, ubiquitous,
always-on and interoperable mobile broadband wireless
access networks that meet the needs of business and
residential market” this the first theme behind IEEE 802.20
uses packet based air interference optimized for transport
of IP services.

If we compare all the factors with other technologies
for ad hoc network, it has lower power than WiMax but has
high mobility and has latency of 10 ms. This features can
pursue even with fast moving vehicles and we can also
compare it with 3G has 500ms and for optimization of
packets uses small antennas

3. CHARACTERISTICS AND FEATURE ANALYSIS

A Bluetooth device has a built-in short range radio
transmitter. The data rate of Bluetooth device is 1 Mbps with
a 2.4-GHZ bandwidth. By this figure it might be possible it
could interfere with IEEE.11b wireless LAN.IEEE 802.11
standard can be best suited for ad hoc network. In order to
explore Wi-Fi we have some more extensions that are going
to be implemented in the field of communication like:
802.11e - It follows quality of services, such as Streaming
multimedia or VOIP. 802.11i — It is used for high security
implementations. 802.11p — It is used to support exchange
of data between high speed vehicles. Next on the agenda
are: « 802.16c/d, published in Jan 2003, ‘¢’ protocol relates
to protocols, test suite structures and test purposes while
‘d’ fixes errata and protocols not covered in ‘c’, and creates
the system profiles.e 802.16e, which adds mobility to the
standard and really throws down the gauntlet to cellular.
[14]
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Fig. 2: Behavior Analysis of Various WL AN Technologies

4, CoMPARATIVE ANALYSIS
From the given figure we can easily see that hoe these

wireless standards comparable to each other and how they
can be best suited for ad hoc environment.

Tablel
Comparison of VariousWLAN standards
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PERFORMANCE
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5. ConNcLusIioN

Various IEEE WLANS standards exhibit different properties
in terms of coverage area, data rate, network architecture,
hopping mechanism, security and network performance. For
wireless sensor network selection of any WLAN standards

IEEE 80216 and 802111

still a number of challenges in the area of security,
performance and implementation (cost). Design of efficient
hybrid sensor network is required which graps the better
performance contents by applying multiple WLANSs
standards in a single network. This paper compares the
architecture, characteristics and performance of various
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IEEE standards. Every standard have some merits leaded
by some limitations. We can design a hybrid approach which
contains the better features of different IEEE standards.

(1]

(2]

(3]
(4]
(5]

(6]
(7]

REFERENCES

Ajay Jangra, Nitin Goel, Priyanka, Komal, “Security
Aspects in Mobile Ad Hoc Network (MANETS): A Picture”,
International Journal of Electronics Engineering, 2(1),
2010, pp. 189-196.

C.Siva Ram Murthy & B.S Manoj, “Mobile Ad Hoc
Networks- Architectures & Protocols”, Pearson Education,
New Delhi, 2004.

Behrouz A Forouzan, “Data Communications and
Networking”, Special Indian Forth Edition, 2006.

SinemColeri Ergen “ZigBee/IEEE802.15.4” September10,
2004.

LAN-MAN Standards Committee of the IEEE Computer
Society, Wireless LAN Medium Access Control (MAC) and
Physical Layer(PHY) Specification, IEEE, New York, NY,
USA, IEEE Std802.11-1997 Edition, 1997.

N. Srinath [CS07MO035] “WiMAX - An Introduction”.

N. Gupta and G. Kaur, “WiMAX: Applications,” Ser. The
WiMAX Handbook, S. Ahson and M. llyas, Eds. CRC Press
(Taylor and Francis Group), 2008, Ch. 3: WiIMAX

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Technology for Broadband Wireless Communication,
pp. 35 — 54, ISBN 9781420045474,

“An Introduction to Wi-Fi” 019-0170 « 090409-B USA
2007-2008.

Caroline Gabriel, “WiMax”, ARCchart Itd., London EC2A
1LN.

B R Sujatha, M V Satyanarayana, “Improved Network
Connectivity in MANETSs”, International Journal of
Computer Networks & Communications (IJCNC), 1, No.3,
October 2009.

Ajay Jangra, Sunita Beniwal, Anil Garg, “Co-existence
Behavior Study of Bluetooth & Wi-Fi for 2.4 GHz ISM
Band”.

Ajay Jangra, Shiv Goel “Bluetooth Technology and Health
Risk, Merits, Demerits.” in N.C.M.T.I.C.T. mmec mullana,
India, Oct. 20-22, 2005.

Ajay Jangra, Karan Behal “Bluetooth v/s Wi-Fi:
Complementary Technologies, not Competing,” AICTE
Sponsored National Seminar on Information and
Communication, JMIT, Radaur, India, Feb.09-11 2006.

Ajay Jangra, Nitin Goel, Priyanka, Rajesh Verma, “IEEE
Standards for Mobile Ad-hoc Networks MANETS :
Performance Comparison,” Global Journals of Computer
Scienceand Technology, 10, Issue 13, 2010 (Communicated).





