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An Adaptive RTS Threshold Adjustment Algorithm for Wireless LAN

LIU Jun GUO Wei HUANG Fei XIAO Bai-Long
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Abstract  In wireless LANs, the medium access control protocol is the main element that deter-
mines the efficiency in sharing the limited communication bandwidth of the wireless channel.
IEEE 802. 11 set standards based on Ethernet technology, being have favorable handle ability and
compatibility, have become the main standards of WLAN. There are two access methods in IEEE
802. 11DCF; basic and RTS/CTS. The RTS/CTS method is an optional handshaking procedure
used by the IEEE 802. 11 wireless networks to reduce the possibility of collision. The RTS
threshold value, which determines when the RTS/CTS handshaking mechanism should be used,
is an important parameter to investigate, since different values will produce different performance
characteristics in data transmission. This paper achieves the relationships between packet trans-
mission time overhead and packet length of RTS and basic methods through analyzing the time
overhead of single successful packet transmission and single packet collision of IEEE 802. 11 DCF.
Formulas to calculate the optimal RTS threshold aimed to minimize time overhead of packets
transmission are given out. The optimal RTS threshold is calculated by estimate the packet colli-
sion probability. An adaptive RTS threshold adjustment algorithm is presented. It enables the
nodes to adjust RTS threshold to the optimal value. Simulations show that the adaptive RTS

threshold adjustment algorithm greatly decreased the per-bit time overhead of transceiver.
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Background

With the development of wireless communication tech-
nology and the increasing requirement of personal mobile
communication, the wireless LAN, as a necessary supple-
ment of wireless communication, attracts researchers more
and more attention. IEEE 802. 11 work group focuses mainly
on the standardization of WLAN. WLAN media access con-
trol standard and physical layer standard have been put for-
ward at present. Because of the broadcast feature of wireless
channel, the media access control standards have great differ-
ent between the wired network and the wireless network.

In 802. 11, DCF is the basic access mode, and provides
the asynchronism transmission of data on best effort manner.
DCF employs a Carrier Sense Multiple Access with Collision
Avoidance (CSMA/CA) access scheme using binary expo-
nential backoff. DCF has two access modes. The basic access
mode is default. After the source node transmitted a data
packet, only the reception of the ACK from the destination
node could indicate a successful transmission. DCF also pro-
vides a RTS/CTS based access mode. Before transmits the
data packet, the source node adopts RTS/CTS handshake to
catch the channel, and the destination node releases the chan-
nel after transmitted ACK. Because RTS/CTS message is
very short, RTS/CTS access mode could decrease the time
delay of a conflict process. and it could greatly enhance the

access delay performance when data packets are long. Nodes
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can work on mixture mode, which means RTS/CTS mode is
adopted if the data packet of length is greater than RTS
threshold, and basic mode is adopted if the data packet of
length is less than or equal to RTS threshold. Moreover, the
RTS/CTS reservation scheme is utilized to combat the hidden
station problem.

Based on the time overhead of packet transmission and
the current successful packet transmission probability. this
paper provides a formula of the optimal RTS threshold aimed
at minimizing the time overhead in packet transmission and
promoting the channel's transmission efficiency, and gets the
optimal value of current RTS threshold by estimating the
A distributed

adaptive RTS threshold adjustment algorithm is put forward

successful packet transmission probability.

based on the optimal RTS threshold calculated. Compared
with RTS method or basic method, the adaptive RTS thresh-
old adjustment algorithm greatly lowered the time overhead
in packet transmission.
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