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LAN LAN

A Study of Mesh-Network with Zone Structure using
Distance between Access Points and Mobile Nodes

Ryugo NISHII', Masaki, BANDAI'' and Takashi WATANABE''

Wireless LAN has been dramatically evolving in performance and coming into wide use. Mesh network,
which access points are deployed in mesh structure, extends the coverage of the networks. That has a lot of
benefits, simplicity of building network, wide coverage, load balancing of access points and so forth. The
paper proposes a new mesh network structure, which consists of access points with longer wireless range
and terminal nodes with shorter one. We also define a zone from a viewpoint of asymmetry of wireless range.
In order to save battery consumption, a new algorithm of routing for ad hoc mesh network is proposed and

discussed.
1.
PC, PDA
LAN
IEEE802
[1 2]
LAN
LAN
+
Mitsubishi Electric co, Human Resources Development Center

Tt

Faculty of Information, Shizuoka University

0790


島貫
テキストボックス
社団法人　情報処理学会　研究報告
IPSJ SIG Technical Report

島貫
テキストボックス
2006－MBL－36（14）
2006－UBI－10（14）
－12006／2／16

島貫
テキストボックス
－79－


[4 5, 6]

2.1

[7 8]

ZRP
75Mbps
ZRP
(3]

2.2
RREQ -

RREQ

AP

ARZM(Ad Hoc -
Routing using Zone in Mesh Network)

2.

0 8on

Km

WIMAX |EEE802.16

AP

AP

AP

(9]

AP

AP


島貫
テキストボックス
－80－


AP

- AP AP5
AP APS D
AP D S D
AP AP5
C APS
AP APS
AP S APl
AP AP1 S D
AP1
AP AP1 G
D S
AP BN

AP 2
Fig. 1 Zone of Access Point AP Fig.2 Mesh-Network Structure and Communication Among Nodes
23 25
AN
Zone 1 of AP(k)
_zone 1of AP(l)
2.4
S D Zone 2 of AP(K) Zone 2 of AP(l)
S AP1
AP1 AP1 o
5 L
R 5
AP1 AP1
3
D AP5

Fig.3 Zone Structure with Plural Access Points

0810


島貫
テキストボックス
－81－


2.6
1)

2)

3)

4)

5)

6)

AP(K)
AP(K)
AP(K)

8) 2)

Mesh Network

ARZM(Ad Hoc Routing using Zone in Mesh Network)

ID 3
3.1
3.2
1
2 2 3
3), 4) n RREQ
n
S
AP(K) 3 RREQ
RREQ
RREQ
AP(K)
AP(K)
3
RREQ
7
RREQ
- RREQ
AP(K) k. RREQ
AP(K) AP
RREQ
RREQ
L . -RREQ
ARZM Ad Hoc Routing using Zone in
AP(K)
RREQ

0820


島貫
テキストボックス
－82－


RREQ S
RREQ
- S AP
RREQ AP - S
RREQ - S AP
AP
BN BN S
RREQ
33
- RREQ 1
1
RREQ
RREP 2
RREQ
RREQ RREQ
RREQ k=l
Zonel of Zone2 of Zone3
AP(K) AP(K)
Zone 1 of AP(I) — — —
RREQ Zone 1 of AP(K) — — —
Zone 2 of AP(l) 34
Zone 2 of AP(K) RREP RREQ?
Zone 3 — RREQ? RREQ!
RREQ!: RREQ
RREQ? RREQ C
AP(K) AP(K)
AP(l)
AP(l)
AP(K) C RREQ
Table 1 RREQ Following Zone Information of Access Points AP(K)  AP()
4) RREP S B AP(K)  AP(I) RREQ
RREP RREQ A
AP(K) RREP
5 S S [RREP 1] Ao
B-C-S RREQ E
AP(K)  AP(l) RREQ
F AP(]) RREQ
6) G AP(l)
RREP S
G-F-E-B-C-S S
7)
:SSoC-B-oASAPK) :AP(Kk)-C-S
n [ C AP(k) BN ]

0830


島貫
テキストボックス
－83－


:S-C-B-E-F-G-AP() :AP()-B-C-S

[ B AP(l) BN ]

4

RREP

REER

4
Fig. 4 Routing Example for Access Points
35
RERR
REER
BN
RERR
3.2 3)
1
RERR
ACK
RERR
RERR

ARZM (Ad Hoc Routing using Zone in Mesh Network)
ARZM

[1] S. Naghian, J. Tervonen, *“Semi-Infrastructured Mobile
Ad-Hoc Mesh Networking”. Proc. IEEE PIMRC 2003

[2] J. Bicket, D. Aguayo, S. Biswas, R. Morris, ““Architecture and Evaluation
of an Unplanned 802.11b Mesh Network. Proc. MobiCom 2005

[3] J. Broch, D. Maltz, D. Johnson, Y. Hu, J. Jetcheva, “A
Performance Comparison of Multi-Hop Wire-less Ad Hoc
Network Routing Protocols”. Proc. IEEE Globecom 1998

[4] V. Ramasubramanian, R. Chandra, D. Mosse, “Providing a
Bidirectional Abstraction for Unidirectional Ad Hoc Networks”.
Proc. IEEE Infocom 2002

[5] M. Pearlman, Z. Haas, B. Manvell, “Using Multi-hop
Acknowledgements to Discover and Reliably Communicate over
Unidirectional Links in Ad Hoc Networks”. Proc. IEEE WCNC 2000

[6] D. Kim, C. Toh, Y. Choi, “On supporting Link Asymmetry in
Mobile Ad Hoc Networks”. Proc. IEEE Globecom 2001

[7] Z. Haas, M. Pearlman, “The Zone Routing Protocol (ZRP) for
Ad Hoc Networks”, Internet Draft draft-zone-routing-protocol
-01.txt, Aug. 1998

[8] P. Shinha, S. Krishnamurthy, S. Dao, “Scalable Extensions for
Mobile Ad-Hoc Networks™. Proc. IEEE WCNC 2000

[9] http://www.ieee802.0rg/16/

i=(1,n), j=(1,n), n=#nodes in mesh network
k=(1,m), m=# access points
M={Mij}
If node j is single hop from node i,, then Mij=1, otherwise, Mij=0
D={Dij}using Dijkstra method for M, Dij=distance from node i to
node j
AU={AUik}
If node i is in Zone 1of AP(k), then AUik=1, otherwise, AUik=0
AD={ADKkj}
If node i is in zone 1 or zone2 of AP(k), then ADkj=1
Otherwise, ADkj=0
DU=D*AU+AU={DUik}
DUik=distance from node i toAP(k)
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