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Abstract-Cooperative communication fully leverages the
broadcast nature of the wireless channel and spatial diversity,
thereby achieving tremendous improvements in system capacity
and delay. A cross-layer implementation approach has been
pursued in this demonstration, in order to confirm the viability
and efficacy of cooperation at the MAC layer, in conjunction
with the routing layer, in multi-hop ad-hoc networks. In
the cooperative MAC protocol [1], a station would use a
neighboring helper station for MAC layer forwarding, if
the two-hop relaying yields to a better performance than a
direct single-hop transmission. In this cross layer scheme, the
DSDV routing protocol [2] defines a multihop path from the
source to the destination, while the cooperative MAC scheme,
eventually selects two hop forwarding for each routing layer
hop, in order to boost the performance of the routing protocol.
The Cooperative MAC scheme has been implemented in the
MadWiFi [3] driver, while the DSDV routing protocol has
been implemented in the Click modular router [4]. In the
demo, a video clip is streamed from a server to a remote
client, where the received video is played out in real time. The
basic route is discovered by the DSDV routing protocol that
runs on every station. The underlying MAC implementation
would dynamically alternate between IEEE 802.11g and the
cooperative MAC protocol, for each route hop. In the multi-hop,
ad-hoc network, the cooperative cross-layer scheme delivers a
smooth user experience while the video playout over the legacy
IEEE 802.11g has noticeable freezes and frequent distortions.
The demo verifies the extensibility of the cooperative MAC
protocol into multi-hop ad-hoc networks, where in conjunction
with the routing protocol, can achieve superior performance,
compared to the legacy IEEE 802.11g.

Lab's website: http://witestiab.poiy.edu

I. THE COOPERATIVE MAC PROTOCOL

Following the philosophy of cooperation, we have imple­
mented a Cooperative MAC protocol for ad-hoc networks
[1]. In this protocol a station would resort to a neighboring
helper station for MAC layer forwarding, if the two-hop
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relaying yields a better collective performance than a direct
transmission.

A mobile station that experiences a bad channel tends to
transmit at a low rate in order to decrease the bit error
rate (BER). However It can use a relay that is located in
its communication range in order to improve the network
performance. The relay, called helper, is selected in a way that
it can sustain high data rate between itself and both the source
and the destination. In this manner, the direct transmission
at a low rate is replaced by the two-hop forwarding at high
rates(i.e., from the transmitter to the helper and from the helper
to the receiver), thereby boosting the overall performance.
Every station maintains information about its candidate helpers
in a table called CoopTable. Corresponding to a particular
helper station, each row in the CoopTable stores the MAC
address of the helper and the transmission rates that this helper
could provide for the two hop transmission (i.e., from the
transmitter to the helper, and from the helper to the intended
destination).

II. IMPLEMENTATION OF THE COOPERATIVE MAC
PROTOCOL IN CONJUNCTION WITH DSDV ROUTING

The DSDV routing protocol [2] defines a multihop path
from the a source station to a destination station, while the co­
operative MAC scheme, eventually selects two-hop forwarding
for each routing layer hop, in order to boost the performance
of the routing protocol. The Cooperative MAC scheme has
been implemented in the MadWiFi [3] driver, while the DSDV
routing protocol has been implemented in the Click modular
router [4]. In the demo, a video clip is streamed from a server
to a remote client, where the received video is played out
in real time. The basic route is discovered by the DSDV
routing protocol that runs on every station. The underlying
MAC implementation would dynamically alternate between
IEEE 802.11g and the cooperative MAC protocol, for each
hop of the route.

The implementation of the cooperative MAC protocol in
this demo is based on MadWiFi, which is an open source
IEEE 802.11a/b/g Linux driver for the Atheros chipset. Before
sending a packet to the next-hop, the transmitter attempts to
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