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Abstract Wireless ad hoc networks are expected to be integrated with wired networks and many applications will
operate over TCP/IP (Transmission Control Protocol/Internet Protocol), so many studies have been dedicated to
improving the performance of TCP over ad hoc networks. However, most of these studies assumed a persistent TCP
connection. This is clearly inadequate because many TCP connections are actually short-lived. For such short-lived
connections, the routing latency in ad hoc networks is considerable. We describe a new routing protocol that is
suitable for a network in which many TCP connections are short-lived. Through simulations, we investigate its
performance and show its advantage on some other existing routing protocols.
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tency

gooooooooboboooooooooobooooogoo

goboooboooooobooooobooooooooooooboo
gooooobooooobooooooooooobooooobooo Jo0000o000o0o0oO0obOOoDOOoooooooooo

JoooooooOoObO0000000OoOoooooboobbDoo O0000o0000o0oooooooooooooooooog
0000000000 0000O00000b0000000O0 0O TCP O Transmission Control Protocold D 0 OO OO0
gbobobooboooooooboboboobobooobo 0000000000 0O0OoOoooooooooooooa
dooooooboboboooodoooooooooobobooo o0ooooooTCP/IPOODODOOOOOOOOOODOOO
doooooboboboooooooooooooooobobooo O0000bO0o0b0oO000 TecpOOOOODODOOOODOOOO
do0ooooooooooooooooooooooboooo DDDD[1—6]DDDDDDDDDDDDDDDDTCPDDD
gboboboboboobooboooooooboobobobo gooo0oodooobooouoooooooboooooooo
doobobobobooooddooooooooooboobooo

1. 0D Ooao



0000000000000 00oO0o0o0oDooOn WebO O
00000000 WebOOODDOODOOOOOOO 10 Kbytes
0000 [[rjb00b00b00000oUooUObDOnO TCPO
od0Dbo0oo0ooDoooooOoOooobOooobobOoooo
god0obOoOoOooOoOoooboOo0obDbOoOoobooOoooo
OO0o0d0DDbOO00o0bOoOO0o0O0obOOoOo0oDObOoOoobooOoooo
0000000000 oooooooooooooda
pooobbooobbooobbooobbooobbooboo
Joo0ooooo TCeODOODOODOODOODOO
joooooooooooTCcPOOOOOOOOOOOoOoOoQ
doo00ooooooDoooooooooooooTecpOOO
godoooOO0oO0o0ooobOO0o0o0o0oDObObOO0O0O0O0OLHR
Jooo TCpOOO0DODOODOOOOODOODOODOO
oo0oo0bOOo0ooDoOooOoboDoooooooo

000000000 bOO00o0ooObOO0o0ooDboOOoOooDbooo
od0bOoOo0oboDoOOo0oobOoOoooDbOooobooOoooo
OOo00DbO0OOoO0DOoOO0o00oDOOoOo0oDObOoOoobooboOoooo
000D0oo0oboobOobOoboobooboobooboOoooooa
TCPODODOODODODOOODOOOOOODOOOODOO
pooobbooobbooobooobobuooobbooboo
pooobboooboboooboboooboboooboooo
000 TCpUODOODOODOODOODOODOODOOO
pooobooooooooooo

Jdo0O00000o0bOobOO0O00O0D0O0b0O00O0dLHR: Low-
latency Hybrid Routing protocoll 0000 O0O0O0OOO0O
jgoo0odooooooooooTCceOODOOOOOOOOOO
Jdoooo0oooooooboooooooooboooooTeP
Oo0o00ooooooooooooooooooooooooda
0o00o00oooooooooooooooobooooooooda
pooooobo

poobooboobobooboboobob2.0b0bOoobooo
Jo000o0o0oD0o0DbD LHROOODODOOOOobooooobda
Ooo0oooooooooobooboooobbooos.ogo
LHROOOOOOODODDOODODDODODOOOoooooboooo
JodooooooooOooooDoooooLHROODOOO
gooo0ooobD 4. 000000000DO000DOODOOO
ooo

2. JO00OO0O0OTCcpOOOOODOOODO
gbobobooooon

gboooooboooooboocoooooooooboooobooo
gooooboooobooooooooooobobooobooon
goooboooooboooobobooooooooobooobooon
gobo0obO0oooO0o0ooO0o0bOO0 LHROOOODOOODOOO
gooooooooooooooooobooooooooboooo
gooooooooooooobooo

2.1 DO00OOOODOOO0OO

goooooooobobooooobooooboboooood
gooooooooooboobooboobobooooboooooo
DSR80U0000C000OO0O0OOOLOOO0OoOoOooooo
goooooboooooboocoooooooooboboooobooo
gooooobooooobooooooooooobobooooboooo
DSDV[9,10)0 0000000000000 0O0UOOOODOO
gooooooooboooooooooooboboooobooo

gooooobooooboooooboooooOoooboooooboooo
gobooooooooobooobooooooboooboooooobo
gooooobooooboooooboooooOoooboooobooon
goooooooooboooooboooooooobooooboooo
gooooooooooorLgrOODOO0O0O0O0ODOOO0O0OO0

ODR: Data ReceiverD 0 OO0 000000000 0DODOOOO

JoddoOOo0o0oOo0obDObOO0oOoOoOooboOoOoOoooDbROOO
00odoooooooooooooooooooooooo
00000o0o0oooooooooooooooooooooo
000000doooooooooooooooooooooo
ooooooooooooo
0000000ooooooooooooooooooooo
JO00D0CO0O000D0D Route RequestD RREQUDO OOOO
0000000000000 000O00b00OO0OOO0O0OORREQ
0000000000000 O0ORREQODOOOOODOOOOO
00000000000 RREQODOODOO0OOODOOOODOd
O0ORREQUOODOODOODOODOODOOODOODOOOOO
RREQUOODOOOODOODOOOORREQODOOOOODO
000000000000 U0O0oOoO0ooOooOOogdn Route
Reply ORREPOOOODOOOOOOOOOOOOORREQO
O00O0O0O0O0OO0OODOORREPOOOOOCOODOOODOOO
RREPOOOO0O0OODODO DROOCOOOOOOOORREPDO
0000o0ooooooooooOoUoooooooooooog
0000000o0oooooooooooo0ooooogoon
0000000000o0oooooooooooooooooan
0000000000000 00ooooooooooogg
00o0d0oo0oooooOoObDROOODOOODOODOO
goo0oooooooooooooooobooooooooa
00000 0o0o0o0oooooooooobooooooooa
000ddooooooooooooooooooooooo
0000doooooooooooooooooooooooo
00000o0oooooooooo0ooooooooooooo
00do0o0o0opooO0ooUooooooooooooooooo
O0OO0OLHROOODOOOOOODODOOOOUODOOOO
ooog

2.2 0000000000
LHROOOOOODODODOOOOoDOooooooooo
000000oooooooooooooooooooooo
goo0ooodooooogooooooobooooooooa
goooooooo

010 D0ooUooo0ooo0oooooooooooooo
000000ooooooooooooooooooooooo
000000doooooooooooooooooooooo
00000000oooooooooooooooooooo
ooooooooo (9, 100

020 0OODOODODOOOOOOoDoOOoooTepOO
Joooo0ooooOOooooOooOO0OOoooooooooooon
J000D0O000O00D00ooo0ooDooooooon DSRO
0000000000 00oo0oooooooooooooon
O00o00oodooooooooobobooooooooooooa
0000doooooooooooooooooooooooo
0000doooooooooooooooooooooooo
ooooooogs)

030 0OobOOoOoOoooOo0oobooUoooboooooooooo



01 0i10o00o00000e6000000C0

Table 1 Example of the Route Table of Node 0 in the Figure 1

J0o00 |0oo0 (oopooooo
route 1 4 2 1
route 2 3 3 1
route 3 2 3 1
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Fig.1 Multiple Routes’ Entries
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Fig.4 Two-state Transition Error Model
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Table 2 Connection Establishment Success Rate

goooo LHR DSR | DSDV
00 m/sec , PER 0% | 98.7 % | 97.8 % | 98.2 %
50m/secd, PER 0% |97.9 % | 98.1 % | 77.3 %
200 m/secd, PER 0% | 99.0 % | 97.6 % | 63.9 %
00m/secd, PER 1% |98.7 % | 97.8 % | 98.2 %
50 m/sec, PER 1% | 97.8 % | 98.0 % | 69.3 %
200 m/secd, PER 1% | 98.7 % | 97.6 % | 54.0 %

03 0ooooooo
Table 3 Completed Data Transmission Rate

Parameters LHR DSR | DSDV
00 m/secO, PLR 0% | 98.3 % [95.9 % | 97.2 %
50 m/secd, PLR 0% | 96.6 % | 94.8 % | 75.3 %
200 m/sec, PLR 0% | 96.9 % | 94.6 % | 62.8 %
00 m/secd, PLR 1% |97.7 % | 94.3 % | 95.6 %
50 m/secO, PLR 1% | 95.7 % | 95.3 % | 67.3 %
200 m/secd, PLR 1% | 97.1 % | 95.2 % | 53.4 %
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