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Real Environment Evaluations of a Routing Scheme
Based on Estimated TCP Throughput for MANET

Hitomi TAKAHASHI,t MASATO SAITO,t HIROTO AIDA,t
Yosuito ToBE' and HIDEYUKI TOKUDAf-

We present a novel routing scheme, Estimated-TCP-Throughput Maximization based Rout-
ing (ETR) for mobile ad hoc networks (MANET). Many routing protocols for MANET have
been proposed. Most of these protocols use the number of hops as a metric to select route.
In MANET, nodes use wireless media to send a data. A performance of a route nodes use
is influenced by radio link quality. Thus the shortest path does not always have the best
performance under the bad link quality. To solve this problem, a source node should select
the route with the maximum end-to-end TCP throughput because most of applications use
TCP. ETR uses a first approximation maximum TCP throughput of a route as a new met-
ric. This paper shows the design and implementation of ETR. Our goal is real environment
evaluations for ETR . We add ETR to Dynamic Source Routing (DSR) protocol and evaluate
ETR. In the case of 0.5 packet loss at DSR layer, ETR improves TCP throughput by 0.93
than unmodified DSR. ETR can select the path whose TCP throughput is maximum among
the multiple paths to a destination.
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Fig.2 Network topology.
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Fig.3 Packet loss ratio and TCP throughput.
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Fig.4 Transfer of TCP sequence number.

000000000000 00 netperf 000 TCP
00000000 1o0o0o0ooooo Ioon AO
p=040000 10000 BOOO0O p=000O
oobooooobooooboooobooo400002
0ooooo0 1000 3000000 1Ioooog
goooboooobono p=04000 20000
oooooO p=00003000000000O TCP
goooobooooooooooocoboogooooon
goboooooooboooooooboooooooon
oooo

4. ETRODOO

ETROOO0OO00ODOODOOO0O0O0ODOOOOOO00
TCPOOOOODODOOOOO TCPOOOOOOOO
0000000000oO0ooo000000000 ETR
000000O00O0MITOOOOOOO Roofnet ™
000000000000 000D000000000
000000000000000000000000
OETROOOO TCPOODOOOOODOOOODOO
OD0D0D0DO0ETROODOOOOOOOOOOOOOO

4.1 TCPOOOOOOOODO

00000000000000000000000
000000000000000000000000
0000000000 IPOOOOOO 095000
TCPOOOYWOOODOOO MANETOODOOO
000000o0o0oooooo0o00000000 TCP
000000000 OO0OOETROOODODO TCP O
000000000000000000000000
oo0ooo0oog

000000O0DSROOOOOOOOOOOOO
TCPOOOOOODOOODOOOOOETRO TCPO
0000000000000 O0OD TCPOOOOO
000000000000000000000000
OO0TCPOOOOOOOOOOODDODOOOOOO
00000000 TCPOOODOOOODOOOOOOO
M. Mathis 000000000 0000 Floyd O

03 04 05 06 07
eSS AR D/ 4 PRESR R
05 FloydOOOODOODOO TCPOOOODOO
Fig.5 Floyd’s model based approximation of TCP

throughput.

500
450
400
350
300
250
200
150

TCPA)V—7 v M Mbps]

100
50
0

74

00 01 02 08 09

03 04 05 06 07
HSmIRA R D/ hE KR
0 6 PadhyeDOODOOOOOO TCPOUOOODOO
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throughput.
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Table 1 Floyd’s model based approximation of TCP

throughput.
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throughput.
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