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Abstract

The importance of IEEE 802.11 standard and its ingtaon wired local area
networks (LANS) cannot be over-emphasized as it megts the LANs by allowing
user mobility while still connected to the backbonetwork at good data rate and low
cost. Demand for higher bandwidth for applicatiorsich video streaming requires
some amendments to the standard. This gives bidHEEE 802.11g first and then
IEEE 802.11n with data rates of 54Mbpsand 600Mbpespectively. As the tradition
demand, each new standard released has to have ckward compatibility feature
enabling it to coexist with older technologies. @r802.11a was exception to this rule.
It is, however, noted that this feature brings aktoperformance degradation or
anomaly by slowing down and reducing the overaltdhghput of the wireless LAN
(WLAN) when 802.11g and 802.11n nodes coexist. Thisrk investigates this
anomaly and seeks to enhance the network performaaray increasing the total
throughput and reducing the delay suffered by theetwork. The results of the
simulations run suggest that the network performancould only improve if the
802.11n WLAN is operated in Greenfield mode or whéme 802.11n nodes are
enabled toutilized 40MHz channel in a mixed modetisg.

1.0 Introduction

IEEE 802.11[1] is a set of evolving specificatidoswireless local area networks (WLANS) definedlbgtitute of Electrical
and Electronics Engineers (IEEE) providing the bgghtransmission rate among standard-based wirelesgorking
technologies[2].IEEE 802.11 typically provides &0 Internet as a powerful supplement of celloktivork cover agein
various locations, including campus, enterprisendéd@nd hot-spot environments, where one or moresaquoints(APS) are
deployed to provide the connection to the backboawvork known as distribution system (DS). The BSai wired
technology such as Ethernet [3]. It also providesrpgo peer networking where two more devices ocondieectly to one
another without going through an AP. The focushif paper is on an infrastructure network where afespresent.

The 802.11 devices, based on IEEE 802.11g[4] ar®i18@[5], provide transmission rates of up to 541 &0Mbps
respectively. The transmission range of a typicalAN device is up to 100m, where its exact rangeegadepending on the
transmission power, the surrounding environmentsather factors [2]. The 802.11g devices operatheénunlicensed band
at 2.4GHz while 802.11n devices utilize both 2.4l &GHz bands. As a result 802.11n devices haveotexist with
802.119g devices at 2.4GHz.IEEE 802.11n has a badkea@mpatibility with 802.11g as it operates in thé and 5GHz and
transmits in a channel of 20MHz just like 802.1gwever, it can also utilizes 40MHz channels whweie adjacent 20MHz
channels are combined to form a single channel knaw channel bonding[3]. The backward compatbil@ature in
802.11n, even though useful in a mixed WLAN envin@mt, is not without a setback. As the presencat ¢dast a device
with lower transmission rate or speed (802.11g ésgnate is 54Mbps) in 802.11 cell (or BSS) resultthe network being
slowed down and lowered the overall performancehef 802.11 WLANs because the throughput (total datat and
delivered by WLAN nodes) of all devices transmiitiat higher rate (802.11n highest rate is 600Mipsegraded by that
slow rate device [6]. This anomaly is due to thamary access mechanism of 802.11 WLANs which guaemthat the
probability of long term channel access for allides is equal regardless of their distinct transiais speed.We intend to
analyze the performance of WLANs under 802.11g 80@.11n coexistence and compare the performanceicmet
(Throughput and delay) of the networks under carsition.
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