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ABSTRACT

The growth of interactive multimedia (IMM) applications is one of the major driving forces behind
the swift evolution of next-generation wireless networks where the traffic is expected to be varying
and widely diversified. The amalgamation of multimedia applications on high-speed wireless
networks is somewhat a natural evolution. Wireless local area network (WLAN) was initially
developed to carry non-real time data. Since this type of traffic is bursty in nature, the channel access
schemes were based on contention. However real time traffic (e.g. voice, video and other IMM
applications) are different from this traditional data traffic as they have stringent constraints on
quality of service (QoS) metrics like delay, jitter and throughput. Employing contention free channel
access schemes that are implemented on the point coordination function (PCF), as opposed to the
numerous works on the contending access schemes, is the plausible and intuitive approach to
accommodate these innate requirements. Published researches show that works have been done on
improving the distributed coordination function (DCF) to handle IMM traffic. Since the WLAN
traffic today is a mix of both, it is only natural to utilize both, DCF and PCF, in a balanced manner to
leverage the inherent strengths of each of them. We saw a scope in this technique and develop a
scheme that combines both contention and non-contention based phases to handle heterogeneous
traffic in WLAN. Standard access scheme, like 802.11e, improves DCF functionality by trying to
emulate the functions of PCF. Researchers have made a multitude of improvements on 802.11e to
reduce the costs of implementing the scheme on WLAN. We explore improving the PCF, instead, as
this is more stable and implementations would be less costly. The initial part of this research
investigates the effectiveness of the point coordination function (PCF) for carrying interactive
multimedia traffic in WLAN. The performance statistics of IMM traffic were gathered and
analyzed. Our results showed that PCF-based setup for IMM traffic is most suitable for high load
scenarios. We confirmed that there is a scope in improving IMM transmissions on WLAN by using
the PCF. This is supported by published researches on PCF related schemes in carrying IMM traffic
on WLAN. Further investigations, via simulations, revealed that partitioning the superframe (SF)
duration according to the need of the IMM traffic has considerable impact on the QoS of the WLAN.
A theoretical model has been developed to model the two phases, i.e., PCF and DCF, of WLAN
medium access control (MAC). With this model an optimum value of the contention free period
(CFP) was calculated to meet the QoS requirement of IMM traffic being transmitted. Treating IMM
traffic as data traffic or equating both IMM and non-IMM together could compromise a fair
treatment that should be given to these QoS sensitive traffic. A self-adaptive scheme, called MAC

with Dynamic Superframe Selection (MDSS) scheme, generates an optimum SF configuration



according to the QoS requirements of traversing IMM traffic. That particular scheme is shown to
provide a more efficient transmission on WLAN. MDSS maximizes the utilization of CFP while
providing fairness to contention period (CP). The performance of MDSS is compared to that of
802.11e, which is taken as the benchmark for comparison. Jitter and delay result for MDSS is
relatively lower while throughput is higher. This confirms that MDSS is capable of making
significant improvement to the standard access scheme.
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