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Pacing scheme based on Frame aggregation over MANET

Naoki Nakamural, Gen Kitagata!, and Norio Shiratorit
T School of Medicine, Tohoku University
! Research Institute of Electrical Communication, Tohoku University

Abstract IEEE 802.11 solves hidden terminal problem by using RTS/CTS handshaking mech-
anism. However, the said mechanism can not solve the Interference Problem whenever the In-
terference Range is larger than the Transmission Range. Such situation is exacerbated in Mobile
Ad hoc NETworks (MANETS), where frame relay is done in a multihop fashion through a chain
of intermediate nodes, and results in severe performance degradation. In this paper, we present
an efficient pacing scheme to adjust the timing of frame transmission in a MANET deployed over
IEEE 802.11 nodes. Unlike previous works that limit the amount of frames to be injected into
the network, we propose frame aggregation to reduce the number of frames traveling through the
network. In addition, we also use extra backoff to maintain the desired performance. By taking
different scenarios into account, we conduct intensive simulations. Simulation results show that
by appropriately adjusting system parameters, our pacing scheme could lead to a maximum of
98% performance improvement in throughput. In addition, unlike previous works, which need to
rely on TCP congestion control, our proposed mechanism is free from the aid from upper layers
and thus can be easily deployed over MANETS.
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[ Node starts to transmit frame]

[ Node receives Data Frame ]

\ 4

Wait until critical time for transmission
0 Just before transmitting RTS Frame (RTS/CTS enabled)
0 Just before transmitting Data Frame (RTS/CTS disabled)

Apply frame aggregation method
o Search suitable frames for frame aggregation in the queue.
o Aggregate frames into single frame if finds suitable ones.
o Transmit frame according to the IEEE 802.11 definition.

| .

Frames are aggregated

no

no

Frames are aggregated —_—

Split aggregated frame into pieces
If the frame is destined for itself, it will be delivered to upper layer.
If the frame is not destined for itself, it will be passed to the queue.

y

[Go to Normal Operation of IEEE 802.11 deﬁnitionJ

Receive ACK frame

Apply Extra backoff method 1
o Increase backoff with larger weight according to the
duration of aggregated frame.

Apply Extra backoff method 2
o Increase backoff with smaller weight according to the
duration of aggregated frame.

A

Go to Normal Operation of IEEE 802.11 definition]
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B 9: Throughput comparison of various pacing_threshold, with
extra_backoff-ratio value set at 0.0 in two-way chain topology.
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