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A Proposal of a Wireless Mesh Network “WAPL”
and Its Simulation Results

MasasHr ITo,! TOSHIHIRO SHIKAMAT?
and AKIRA WATANABE'!

Wireless Mesh networks have an advantage of building a backbone infras-
tructure easily, where access points, which have been conventionally connected
by wired LANSs, are connected by an ad-hoc network using Wireless LANs.
However, the usage of existing Wireless Mesh networks is limited, because par-
ticular ad-hoc routing protocols are modified to realize Wireless Mesh networks.
There is also a problem that packet loss occurs when a station moves during
communication. In WAPL (Wireless Access Point Link), proposed in this pa-

per, functions of a Wireless Mesh network are completely independent of an
ad-hoc routing protocol. As a result, WAPL can select any ad-hoc routing
protocols freely, and can be used to various applications. Also it does not give
much influence on the traffic, because tables that are needed for a Wireless
Mesh network are generated on-demand. Moreover, in order to realize a seam-
less handover, WAPL monitors all communication packets and acquires their
routes, so that the message that reports its handover can be sent in unicast. By
this method, WAPL can insure a success of a seamless handover process. In this
paper, we have implemented WAPL in network simulator ns-2, and compared
it with the existing methods. We show the features of WAPL quantitatively.
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Fig.1 A construction of IEEE802.11s and its route generation process.
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Fig.2 Sequence of a handover process in iMesh.
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Fig.3 Sequence of Unicast and Broadcast.
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Table 1 Simulation parameters (1).
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Fig.8 Construction of a simulation field.
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Table 2 Distribution of recovery time.
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Table 3 Simulation parameters (2).
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Table 4 Throughput decreasing rate where the interval of HNA message is 1 second.
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Table 5 Simulation parameters (3).
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Table 6 Degradation rate of throughput (OLSR).
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Table 7 Degradation rate of throughput (AODV).
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Table 8 Time for generation of LT.

oooooOo 10000 0 500 1,000 1,250
00000 [Kbps]
lhop | OO 8 4 29 30
95%0 000 +5 +2 +11 +10
4 hop oa 6 13 92 155
95%0 000 +4 +6 +42 +64
00 [ms]

5. 0 0O O

0000000000000 0000O0000000ooOoo0ODOO0 WAPLOOOOOO
0000000000000 00000O0D WAP/OUDODODOOODODOODOOODOOOO
gboooooooooooboooobooobooooooooboobobooooboboDo
0000000000000 00000000000O00O0UD0O0ODUO0OWAP/ODODOOOO
goooooooooooooooooooooooooboooooooooooooDooboo
O00oooooooo0o0 wApOOOOO wWAPOOOOOOOODOOOOOOOO
goobooooobooooooooooobobobboooooobbooooDboDbbooooOoo
00000000ooooooooooooooooOoCoOoOooOOowWAPLOOOOOOO
00000000oooooooooowAPLOOOOO0O0O0O0O0O0Ooogooooooo
gooooboooodooooooooobooooooobobooooooooobooooDoo
goooooooboooboooooooobooooooooboboboOooooobooOobobOoOoooooboo
goooooooooooooooooooooboooOooooobooooooooboooo
00000 WAPLOOOODOOOOOOOOOOODOOOOOOOOOOOoOOoOooooo
0000000000 0oo0o00oo00oo0oooo0ooo0o0owWAPODOOOOOO
gobobooodooobcooooooobooboooooobooooooboooobooDoo
goboooooooo

o o 0O o

1) 0000000000000 0000DOU0O00DDO00D0OU0 LANODDODOODOO
00000000000 BOVol.J89-B, No.11, pp.2092-2102 (2006).
2) MetroMesh. http://www.tropos.com/

000o0oooog  Vol. 49 No. 6 1859-1871 (June 2008)

3) MeshCruzer. http://www.thinktube.com/

4) Packethop. http://www.packethop.com/

5) IEEE802.11. http://grouper.ieee.org/groups/802/11/

6) Amir, Y., Danilov, C., Hilsdale, M., et al.: Fast Handoff for Seamless Wireless
Mesh Networks, ACM MobiSys (2006).

7) Navda, V., Kashyap, A. and Das, S.R.: Design and evaluation of iMesh: An
infrastructure-mode wireless mesh network, World of Wireless Mobile and Mul-
timedia Networks, pp.164-170 (2005).

8) Aoki, H., Chari, N., Chu, L., et al.: 802.11 TGs Simple Efficient Extensible Mesh
(SEE-Mesh) Proposal (2005).

9) Perkins, C.E., Belding-Royer, E.M. and Das, S.R.: Ad hoc On-Demand Distance
Vector (AODV) Routing, RFC 3561 (2003).

10) IEEE802.21. http://grouper.ieee.org/groups/802/21/

11) Clausen, T. and Jacquet, P.: Optimized Link State Routing Protocol (OLSR),
RFC 3626 (2003).

12) 000000000000 0O0ODO0O0O0D0D0DO0OO0O0O0O0OO 2000000000
0000000000000 DO0D00o00D0OO0D000000 BO Vol.J87-B, No.12,
pp.2006-2019 (2004).

13) Nasipuri, A., Ye, S., You, S., et al.: A MAC protocol for mobile ad hoc networks
using directional antennas, IEEE Wireless Communications and Networking Con-
ference, pp.1214-1219 (2000).

14) Chen, J. and Chen, Y.-D.: AMNP: Ad Hoc Multichannel Negotiation Protocol for
Multihop Mobile Wireless Networks, IEEE International Conference on Commu-
nication (2004).

15) Jain, N., Das, S.R. and Nasipuri, A.: A Multichannel CSMA MAC Protocol with
Receiver-based Channel Selection for Multihop Wireless Networks, IEEE ICCCN,
pp.432-439 (2001).

16) ns2: http://www.isi.edu/nsnam/ns/

(0019080 31000)
(0020020 5000)

(© 2008 Information Processing Society of Japan



1871 0OO0O0OO0OO0OO0OOODOO“WAPL’O0O00ODOOOOOOOODOO

o0 Ooooooooo

20040 00000000000000O0D0D20600000O00000O0
goboooobboooooocoooooooooOooobooOoooooboOoo
oooooboooooooooooovelPOOODDODOOOOOOOO
oo0000ooooOoOi20070 bDiIcoMoOoooOooooooooo

o ooboocooo

9600000000000 O0COOOOOOOOOOOOOODOO
goboooooooooobooooooboboooooobOoobooooooo
O LANODATMOOOOOOOOOOOOOOOOOoOooO pLCOOO
gobooooboobooob20r0400000000000000O00O0ODDO
OO0O000O00O0IEEEODQOOOCOOOOO0O

000o0oooog  Vol. 49 No. 6 1859-1871 (June 2008)

od ooooog

9400000000000 0O0O0000019v6e000D00O0OOOO
o0o000oo000ooo0o00ooOo0o0oooO0o0LANOOOOOO
goooooooiggooooooooooooooooooooooo
bobooobooooobooooooooz2c020000oooooooooo
oooooooooomoooooOOOOIEEEOOODO

(© 2008 Information Processing Society of Japan



