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Abstract In this paper, a new Medium Access Control (MAC)
protocol combining Transmit Power Control (TPC), Rate
Adaptation (RA) and Cooperative Transmission (CT) is
proposed, in the context of multirate ad hoc networks. The
protocol aims to achieve energy efficiency of data transmission
while increasing the overall network throughput. The key idea of
the protocol is to allow each wireless node to create a table with
the optimal powerrate combinations based only on the network
interface card specifications. In the presence of low datarate
nodes the network throughput is greatly degraded. To mitigate
this well to replace
the direct lowrate links by relayed highrate links. By
exchanging control frames and looking up the powerrate table,
the wireless node chooses the most suitable transmission strategy
(which consists of selecting the most optimal powerrate
combination) for each dataframe as well as the transmission
scheme (direct or relayed). Results reveal an important
improvement in the overall network throughput as well as in the
energy consumption with the new protocol compared to the
scheme without TPC and without cooperation. Furthermore,
simulation results show that our scheme deliver more data per
unit of energy consumption than the IEEE 802.11 scheme.
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A. Protocol Description

1) Transmission Strategy
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dB
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1 0 0 15 6 3,162 1,000 
2 1 0 13 6 4,742 0,778 
3 0 1 15 12 6,309 0,505 
4 1 1 13 12 9,462 0,393 
5 2 0 7 6 18,967 0,611 
6 0 2 15 24 31,622 0,257 
7 2 2 7 12 37,844 0,309 
8 1 2 13 24 44,261 0,200 
9 3 0 0 6 91,680 0,548 
.. .. .. .. .. .. .. 
16 3 3 0 54 9484,185 0,073 
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2) Transmission Scheme
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Rate RSRiRRiD
Mbps 54-54 54-24 24-24 54-12 24-12 12-12 
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B. Medium Reservation and Cancellation
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A. Simulation Setup

B. Results0
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