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Network Coding Communication in Wireless Multihop Networks
based on Collision Detection of Control Messages

Yusuke AOTH®  HiroakT HIGAKI!P)

Abstract: In some wireless network applications using bidirectional wireless multihop transmissions of
sequences of data messages, intermediate wireless nodes hold temporarily data messages in both direc-
tions with high probability. Network coding methods have been proposed for reduction of forwarding and
end-to-end transmission delays and for increase of end-to-end data message throughput. However, for
collision-free wireless multihop transmissions, 2-hop neighbor intermediate wireless nodes are required to
be suspended during a data message transmission. Some extended RT'S/CTS control have been proposed
for network coding support; however, for avoidance of collisions between control messages transmitted for
the control, longer transmission delay is inevitable. This paper proposes a novel RT'S/CTS control method
for supporting network coding in bidirectional data message transmission. Here, the CTS and ACK con-
trol messages are transmitted with the usual SIFS interval and their correct simultaneous transmissions
are detected by their collisions. In addition, one of the neighbor intermediate wireless nodes receiving a
network coded data message successively forwards the data message exclusively. This results in reduction
of numbers of control messages and shorter end-to-end transmission delay of data messages. In simulation
experiments, 30.1% higher end-to-end throughput of data message is achieved by the proposed RTS/CTS
control in comparison with conventional methods.

Keywords: Wireless Multihop Transmissions, Bidirectional Communications, Collision Avoidance,
RTS/CTS Control.
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goboogob,oobbosoooboooboooon
gogboboooboooboooboooboobboon
gbooobobo.oo,0gboobo4b0buooboobog
o0,002000000004 90000000000
gooobobooboboob,bobbob,bogn
4000000000000 000OO0D0ODODODOO
OoD0.0000000000,0000000 NC-MAC
0000000000000 0000 301%000,00
gogbooobbooobboooboooboobboon
0000000000000 000422%000000.
gooobobo,b0oo0oobobbooooooobobobog
gogbboooboooboooboooboobboon
gobooobooon.

5. Uugg

coboo,0b0obooobocobooocobooooboon
ooboobooooobooooo,0cob0oooobooao
ooboooobboooboooboooobooboooooooo
00 RTS/CTSOOO00000O0OO.00000O0O0OOO
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O00oo0oooooooooooooono RTSooong
gboooodooooooooooooobo,oo0oboo00oao
ooooooooo crsoooooooooo ACK O
oooooooooooooooooooooo, 0TS o
oooo0oooo0 AcKk DooOooooooooooo
coooooobooboooooooboob.oo,0o00
goboooooooboodooboooooooooooon
goboooooooboodooboooooooooooon
gboooooooooobo.obooboo,0oo0booboa
gooooooooboodooboooooooooooon
gboooooboobooooobooooobooooooo.
gobO,0b000000000b00000booooooDn
coobooooooobooobooooooboooogo
coooobooboboboooooboooboooooo,
Oooooooos1%ooooooooooo. o
goboooooooboodooboooooooobooooon
gooogoooo.

oooo
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