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Abstract— When IEEE 802.11 WLAN is deployed in
infrastructure mode, the mobile stations send and receive
traffics through an Access Point. The selection of an
Access Point and management of radio resources has
been realized as a very much complex problem in a way
to obtain satisfactory performance with good QoS. The
traffic load of wireless LANs is often, unevenly
distributed among the access points (APs), which results
in unfair bandwidth allocation among Mobile Users.
With the advent and demand of real time traffics like
VoIP and video conferencing it has become more crucial
to utilize the channel bandwidth among the users. As real
time traffics are very much strict in terms its bandwidth
requirements and the legacy IEEE 802.11 MAC protocol
is designed for the Best Effort traffics only. Therefore,
Real-time traffics do not meet its QoS requirements even
in moderate channel load conditions   under legacy IEEE
802.11 MAC. With the IEEE 802.11e MAC differentiated
service is possible by reserving channel for higher
priority traffics. Still in many occasions with
differentiated service efficient radio utilization is not
possible. In this paper I have simulated the real time
traffics and analysed their outcomes and proposed a new
architecture for improved performance in mixed WLAN.
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I. INTRODUCTION

The IEEE 802.11 WLAN [1] technology has
evolved very rapidly and still developing due to its
demand and advantages. Due to the cost
effectiveness WiFis are deployed in large numbers
in commercial organizations, academic institutions
and public areas and homes as well for accessing
the Internet-based services. Further the mobility is
regarded to be a core factor behind the demand and
popularity of IEEE802.11 based WLAN standards..
With the development of networking technology
and demand from the users  Voice over Internet
(VoIP) and Video conferencing like applications [2]
have become one of the useful and most important
usage of WLANs and as a matter of fact the service

providers growing in large numbers around every
corner of the world.  The IEEE 802.11[6]
Infrastructure mode is used to connect computers
with wireless network adapters, to an existing wired
network with the help from wireless router or
Access Point. The access points compose the
backbone for infrastructure network. In a mixed
WLAN where real and non-real time traffics send
traffics to the Access Point the selection of the AP
and efficient management of radio resources
become very crucial. More over the Mac protocol
has an important affect on the QoS [3] of the
various types of traffics. The DCF mode does not
guarantees QoS for all kinds of traffics (e.g. Voice,
Video, Best effort). If we do not have dynamic and
optimal association and load balancing policy with
adequate MAC layer support then throughput in the
BSS will drop due to congestion even though radio
resource in another AP might be available. This
paper is organized as follows: in section 2, the
challenges of Mixed LAN are outlined. In section 3,
some simulations of WLAN in presence of real-
time traffics are shown, section 4a new architecture
is presented following conclusionin section 5.

II. CHALLENGES IN MIXED WLAN

In IEEE 802.11 WLAN a station has the right to
select an AP to which it will associate. But the
selection of the AP in a mixed WLAN is a critical
issue because stations near from the AP
communicate in higher data rate. The common
approaches for assignment of AP are based on RSSI
value. As shown in figure 2.1 the stations get
associated with the AP nearby it from which it
getting strongest signal and as a result spatial non
uniformity causes traffic convergence in a particular
AP. Even if we considering number of STA
associated with an AP does not always lead to the
better channel utilization because the required data
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rate for various traffics are different. As shown in
figure 2.2, more stations are associated with AP1
but the traffic load is less in AP1 than AP2 because
the required data rate of STAs is less than the data
rates of the STAs associated in AP2. Moreover in
mixed WLAN the MAC Layer plays AN important
role in the QoS. The legacy DCF and PCF fails to
provide justified and differentiated service to the
real time traffics. The EDCF in IEEE 802.11e [3]
was combined with admission controller that
decides about the acceptance of flows on the basis
of the bandwidth currently used by the nodes
already associated to the AP. But the same also
lacks satisfactory QoS due to the reservation on
channel utilisation based on the traffic category and
the does not exhibit dynamic channel utilisation. As
regards to implementation of various admission
control [5] mechanisms majority have put
reservation on the utilisation of radio channel by
way setting channel quota i.e. 80% for real time and
rest for non real time traffic. This mechanism in
particular exhibits good performance when
adequate number of real time transactions is present
in the mixed LAN otherwise the non real time
traffics suffer for no reason due to unavailability of
radio resources.

Figure 2.1: Congestion due to maximum association

Figure 2.2:Congestion in AP2 due to mixed traffic

In the literature many works are available that take
account of such issues of mixed WLANs primarily
by incorporating the concept of admission controller
in the QAP (QoS enabled Access point) but it does
not have a dynamic behaviour. In the next section
we analyse few situations whereby the admission
controller exhibits poor performances in terms of
throughput and Packet Loss.

III. SIMULATION OF MIXED WLAN

It is apparent that the legacy MAC treats all traffics
with same priority and QoS guarantee is not ensured
for real time traffics in a mixed LAN. In this section
the 802.11e MAC default EDCA parameters are
used to ensure guaranteed QoS for real-time traffic.
Network Simulator 2 is used for the simulation of
various mixed LAN scenarios. Data rate is set to 2
mbps and simulation area is set to 200m ×200m.
This simulation package includes IEEE802.11e
patch [4]. In the simulation we place two APs, AP1
is placed in 100m ×90m and AP2 is placed in 140m
×50m.The simulation result analysis is performed
based on two metrics

Throughput:Throughout can be defined as the
number of bits successfully received by the receiver
divided by the total transmission period of time in
seconds.
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Packet Loss: Packet loss is defined for a receiving
mobile station as the number of packets lost or
dropped during transmission.
In this simulationenvironment 3STAs are added in
the mixed LAN and eventually the number of nodes
is increased by 3 up to a maximum of 24 STAs for
different traffic access categories like Voice, Video
and Best effort.The results of the simulation
comprising real and non real time traffics are
presented and analyzed below.

Figure 3.1, 3.2 and 3.3 shows throughput Packet
Loss and End-to End Delay respectively
experienced by each access category in the access
point AP. From simulation result it is observed that
that EDCA no doubt provides service differentiation
for traffics of different categories. When the number
of STA is kept under 5 all the data flows have equal
channel access. But as the traffic increases the
channel gets reserved for high traffic categories and
QoS is ensured for real time traffic only, and on the
other side best effort traffic suffers from
performance degradation. As shown in Figure 3.1
the packet loss for best effort traffic starts when
number of STA is 5 and goes high gradually. This is
due to the fact that the best effort flow has lowest
priority. On the other hand real time traffics have
almost

Figure 3.1: Packet loss obtained in the simulation in
AP1

Figure 3.2: Throughput obtained in the simulation

consistent performance when the number of STA is
kept under 12. But there has been a significant drop
in throughput and packet loss as number of traffic
increases. Figure 3.1 shows the packet loss
experienced by each traffic category. For voice
traffic up to 13 STAs there is no packet loss due to
smallest contention window. However as the traffic
increasing the affect is visible on packet loss. The
magnitude of packet loss is significant it is 34%, 47%
and 71% for voice, video and best effort traffic
respectively. It is natural that the Packet loss
imposes a great deal on the End-To-End Delay.
Figure 3.4 shows the effect on End-To-End Delay,
as the number of STAs increases.

Figure: 3.3. End –To-End obtained in the simulation
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IV. PROPOSED ARCHITECTURE TO MIXED WLAN

After the study of literature and simulation analysis
I am of the opinion that although many load
balancing and AP selection mechanisms have been
proposed to improve the QoS in mixed WLANS
with IEEE 802.11e MAC layer support and
Admission controller but the outcomes are not
dynamic and intuitive. The given software
architecture will help he APs to manage the QoS
issues in a WLAN. This Architecture will contain
three functional modules namely QoS Monitoring
Program (QMP), existing Admission Controller and
IAPC (Inter AP Communication). The components
are depicted in figure 4.1. All these three modules
will cooperate with each other  for ensuring
improved QoS in the WLAN.

Figure 4.1 :Software Architecture

The function of the Admission Controller is to
admit or reject the different types of traffic flows in
the QAP. Here in our mechanism the functionality
of Admission Controller is extended in the sense
that it can communicate with the QMP module in
different situations. The QMP module monitors the
traffic and QoS level in a QAP in a particular point
of time by analyzing the various parameters like
Number of STAs associated, Channel utilization
etc… The QMP module is a mediator between the

Admission Controller and IAPC. The IAPC module
is invoked by the QMP module when the QoS
performance or maximum channel allocation occurs
in a QAP. When the Admission Controller alerts the
QMP for such crisis of QoS performance it may
negotiate IAPC to resolve the crisis by negotiating
with other QAPs. If accommodation can be given in
some other QAP within the

ESS (Extended Service Set) QMP reports it to the
Admission Controller and consequently the
Admission Controller can send some suggestions to
the QSTAs about the learned situation of the traffic
and QoS level and thus QSTAs may take
appropriate and optimal decision in the selection or
re-association of Access Points. In the
implementation the following parameters have to be
taken into consideration for measuring the channel
and Access Pointload .

The STA Count (NoSTA): Thisfield specifies the
total number of stations being associated with the
QBSS. This value unsigned integer that indicates
the total number of QSTAs currently being
associated with this QBSS.

The Available Admission Capacity (AAC): This
field determines the remaining amount of medium
time available via explicit admission control, in
units of 32 μs/s. The value of this field is unsigned
integer. It is 2 octets long. The field is helpful for
roaming non-AP QSTAs to select a QAP that is
likely to accept future admission control requests,
but it does not represent a guarantee that the HC
will admit these requests.

The Channel Busy Ratio (Rb): It is the amount of
time the channel is determined to be busy to the
total time. The channel busyness time consists of
periods of both successful transmissions and
collisions.

V. CONCLUSION AND FUTURE WORK

Finally, in the literature there exist a very few works
done in the field of AP selection and Load
Balancing for resolving the QoS and performance
issues in a WLAN.But concept of  Inter AP
communication along with the 802.11e MAC
(EDCA parameters) protocolis rarely seen as a part
of the AP selection mechanism, especially in IEEE
802.11e networks. With DCF some works have
been proposed for AP selection where Inter AP
Communication is considered as a result the load is
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managed but the taste of differentiated service with
QoSis not achieved. With this architecture the
service differentiation is opted along by
dynamically consulting other QAPs in the mixed
WLAN who are engaged in all kinds of real and non
real time traffics and it will exhibit improved
performances. The Challanges in mixed WLAN are
very complex due to the growing demand of
internet where the users are having maximized
access of the killer applications like voice over IP
and video conferencing in the wireless LANs.
Therefore in near future the researchers should
consider IAPC with IEEE 802.11e MAC protocols
together in their approach of devising fair and
optimal mechanisms for improved performance in a
mixed WLAN.
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