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INTRODUCTION

TCP aspects

o TCP assumes a reliable link layer, and packet
loss always due to congestion.

2 So TCP does not differentiate
between "congestion-related packet drops”
and "transmission failures at link layer”.

802.11 MAC aspect

o The 802.11x MAC protocol has a limited view of
the network condition. The information available is
the status of its neighbors.

0 So hidden terminal problem still persists in 802.11
ad-hoc network.
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TCP MAX CONGESTION WINDOW
SIZE(3/3)

window size in & of packets

15 20 25 an as
chain Ength in # of hops
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RETRY LIMIT IN 802.11x MAC

For a static topology or a low mobility
environment, increasing the retry limits
results in significant improvement of
performance.

For a highly mobile environment, such a
Increase will result in increased delay In link
faillure detection.
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CAPTURE EFFECT

Capture effect in wireless cellular network

o Binary exponential back-off favors the last
successful node.

o Thus, the connections starting early or more
heavily loaded ones may have a higher probability
to capture the channel.

Capture effect in wireless multihop network

2 A short connection (in hops) tends to dominate
over longer connections and capture more
bandwidth.

12



TCP PACKET SIZE(1/2)
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TCP PACKET SIZE(2/2)

An increase In packet size reduces the
fraction of packets delivered successfully.

It also Increases the packet drop probability.

However, larger packets provide better
channel utilization.

14



PROPOSED TECHNIQUES TO
IMPROVE TCP THROUGHPUT(1/2)

Algorithm 1 L-EEDLx: LinklLaverSendiPacket )

Hequire: avgorefry 1s the average MAC retnes for each

— -
o’

el e = S ey

packet
i nvgoretry < mmindth then
e oprab — [
paacing — O
else
mear k_prob — min | === r*_l:'jl.i:l.:"'?':’_';l,"'"' rreaa |
sel pacing OFE
end if
mark p with wear & proh
Macl.averSendip, pacing)

c refry = {JI..l:rlr'Id.lL-].{lL.l]'lL.'-:l:_:l
D AvgI ety = —|"£‘i guretry + —:-: i
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PROPOSED TECHNIQUES TO
IMPROVE TCP THROUGHPUT(2/2)

Algorithm 2 Adaptive Pacing

Require: extraBackoff = [
1: il received ACK then

2

i

o Mok

randomBackelf —  randackafficongavin) | DATA
ransmission succeeded. Setup the backoll timer |
il pacing 15 ON then
extraBackoff = TXTimel DATA) + overhecd
end 1f
backall — random Backali + extraBackoff
start backoffdimer

g end 1f
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SIMULATION RESULTS(1/4)
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SIMULATION RESULTS(2/4)

TCP NewReno TCP NewReno
wistandard LL. | w/LL+LEED+PACING
Aow | 532 Kbps 85312 Kbps
Row 2 | 26229 Kbps 90459 Kbps
Aow 3 [ 153554 Kbps 70334 Kbps
How 4 | 608 Kbps 47946 Kbps
Appregate 242923 294251
Fairness 0.51 (.95

TABLE VI
Hhrrowehput and Fairnesy Comparisons bebween NewReno ane
Throwghput and Fairnesy Compxa 1y bebtween NewReno and

NewReno+LRED+PACING. 4 flows in 13=13 Grid.
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SIMULATION RESULTS(4/4)

Avorenate throgll nd fairmess compansons beneeen NewRena and NewReno+LRED+PACING will 2, 4, 8 and

TARLE V]

NR Aggregate | NR Furness | LRED+ Aggregate | LRED+ Faires
Dows | 203K bps | 0302 232K bps 092
Hows | 2K bps | 0308 2UAK bps (195
Wlows | KMKbps | 034 63K bps 0.32]
[ lows | 60K bps | 0433 UK bps (.36

12 flews gl tpolagy,
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CONCLUSIONS

| have shown that both TCP and 802.11x
MAC protocol are needed to be modified for
better performance in the wireless ad-hoc

network.

The authors propose two link layer
techniques, LRED and Adaptive Pacing,

which can improve the throughput of
standard TCP flows by as much as 30%.
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