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Abstract  Based on media access control (MAC) protocol and transport control protocol (TCP)
performance analysis of IEEE 802. 11 WLAN, a novel MAC protocol, BDCF, is proposed in this
paper. IEEE 802. 11 distributed coordination function (DCF) only supports transmission in the
forward direction from senders to receivers. In BDCF, data frames are transmitted in bi-direc-
tion, from senders to receivers and from receivers to senders, by means of a data frame type de-
fined in IEEE 802. 11 point coordination function (PCF). Hence, BDCF is more suitable than
DCF to transmit TCP traffic over WLAN. BDCEF is fully compatible with IEEE 802. 11. Simula-
tion results show that BDCF can improve the network throughput and decrease delay of data

frames. Moreover, the proposed analytical model is accurate.

Keywords WLAN; Medium Access Control (MAC); Transmission Control Protocol (TCP);
Distributed Coordination Function(DCF) ; Point Coordination Function(PCF)
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Background

The project is Research on Key Technologies of QoS
over WLAN.

In recent years, Wireless Local Area Network (WLAN)
has been widely used as one of the essential technologies to
provide broadband wireless local access, and the performance
analysis and improvement of WLAN has attracted a lot of re-
search interests. IEEE 802. 11 is one of the most influential
standards of WLAN. Its fundamental Medium Access Con-
trol (MAC) mechanism —— DCF, only supports best-effort
service, and is unaware of Quality of Service (QoS). How-
ever, there is an increasing demand that multimedia services
with different QoS requirements will be supported by the fu-
ture WLAN. Different multimedia services have different
QoS requirements on bandwidth, delay, jitter and packet loss
rate etc. Hence, in order for a WLAN system to support

multimedia applications, its MAC protocol must support
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some degree of QoS differentiation. To meet this need, re-
cently, IEEE 802. 11e Task Group is specifying an Enhanced
DCF (EDCF) to support QoS differentiation over WLAN.
One possible solution is to provide a good priority scheme by
differentiating the contention parameters, thereby achieving
QoS differentiation. However, current works only consider
QoS requirements on delay. Hence, authors’ target is to
provide integrated QoS differentiation, including bandwidth,
delay, jitter and packet-loss-rate differentiation.

Authors have published over 10 papers in refereed jour-
nals and conferences. For example,

To provide integrated QoS differentiation in WLAN, au-
thors studied TCP, IP and MAC performance of WLAN and
proposed modified protocols to enhance QoS over different

layers. This paper studies the TCP performance of WLLAN.



