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ABSTRACT
In this paper, we proposed a novel algorithm to dynamically enable
and disable IEEE 802.11 DCF’s RTS/CTS handshake. We start by
conducting an experimental characterization of the performance of
RTS/CTS as a function of packet size, transmission rate, and network contention, which complements existing work that evaluated
RTS/CTS performance analytically and empirically. Motivated by
our experimental evaluation of RTS/CTS performance, our algorithm uses current packet size and transmission rate, as well as an
estimate of network contention to dynamically decide whether to
use RTS/CTS or not. To the best of our knowledge, the proposed
algorithm is the first to enable and disable the RTS/CTS handshake
based on a set of current network conditions, and automatically
adapt as these conditions change. Simulation results using a variety of WLAN scenarios, including synthetic and real traffic traces,
demonstrate that the proposed approach consistently outperforms
current best practices, such as never enabling RTS/CTS or setting
the RTS Threshold (RT ), which is used to decide whether to switch
RTS/CTS on or off, to a static value.
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INTRODUCTION

The IEEE 802.11 standard, also known as WiFi, specifies both physical layer (PHY) and medium-access control (MAC) protocols for
wireless local area network (WLAN) communication [1]. It is considered the de-facto standard for WLANs and, as such, has attracted
considerable attention from both networking researchers and practitioners over the years. The first IEEE 802.11 standard was released
in 1997, and since then, has grown to a large family of WLAN
protocols as new frequency bands and PHY technologies became
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available. IEEE 802.11 defines two different types of MAC protocols,
a mandatory one called Distributed Coordination Function (DCF)
and an optional one called Point Coordination Function (PCF), built
atop of DCF. IEEE 802.11 DCF, which is by far more widely deployed than its PCF counterpart, arbitrates access to the shared
communication medium using a random-access (or contentionbased) approach, in particular the Carrier Sense Multiple Access
(CSMA) [17] protocol with or without collision avoidance (CA) [2].
In other words, IEEE 802.11 DCF defines a base mode which uses
physical carrier sensing and a link-layer acknowledgment (ACK)
to confirm correct reception of the transmitted data frame. DCF
also specifies an optional mode which employs both physical- (i.e.,
CSMA) as well as virtual (i.e., CA) carrier sensing. As described
in more detail in Section 2, CSMA/CA [2] was proposed as a way
to combat the so-called hidden terminal problem. It allows nodes
to reserve the channel before engaging in data communication by
exchanging short control frames, namely Request to Send (RTS)
and Clear to Send (CTS) ahead of transmitting data. RTS/CTS has
been part of the IEEE 802.11 standard since its early versions and
has been in use since then including more recent variants such
as 802.11n and 802.11ac. However, as described in Section 2, the
RTS/CTS handshake can also negatively impact performance since
it introduces additional delay and overhead.
For this reason, IEEE 802.11 has defined a configurable parameter
named RTS Threshold (RT), which is used to enable and disable the
RTS/CTS exchange. However, the standard does not specify what
RT value(s) to use. For example, in some implementations, RT is set
such that for small data frames, DCF’s base mode is used. Otherwise, RTS/CTS is used when frame size is large enough. There are
also cases where the RT value is set to the maximum frame size, so
that RTS/CTS is never used. However, 802.11 product manufacturers make recommendations to users that if they are experiencing
degraded performance, they should test their network with lower
RT values.
As described in more details in Section 3, a number of studies
have explored techniques to dynamically set the value of the RT
based not only on packet size but also on other characteristics (e.g.,
transmission rate) and conditions (e.g., packet delivery ratio).
In this paper, we start by conducting an empirical characterization of RTS/CTS performance as a function of a number of factors
including packet size, transmission rate (for both data and control),
and network contention. Our experimental RTS/CTS performance
characterization study complements existing work that have analytically and/or experimentally studied RTS/CTS performance. It

