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Abstract

In this thesis, we proposed a Location Management and Smooth
Handover Scheme with Proxy Table-based Routing Mechanisms for the
802.11s wireless mesh networks (WMNSs). -Unlike other WMNSs, 802.11s
WMNs adopts proxy-based layer-2 routing mechanism, and can track the
locations of mobile stations based on Proxy Tables situated at Mesh
Access Points. Although several location management or smooth
handover techniques for WMNSs have been proposed in the literature, none
of them have tailored their proposal for 802.11s WMNSs. They either adopt

layer-3 routing or layer-2 routing without considering proxy tables.

In 802.11s WMNSs, a Mesh node needs to lookup its Proxy Table to
locate the proxy (MAP) that are serving a designated mobile node (MN)
before it routes the packets to the MN. However, it is difficult to maintain
up to date proxy table entries, and the destination serving Proxy lookup

may fail or find an out of date serving proxy. Although the Proxy Table



miss problem can be resolved by Ad-hoc On Demand Protocol (AODV)
procedure, AODV may introduce excessive broadcast messages in
searching the MN. In addition, 802.11s WMNs does not specify how to
accomplish smooth handovers when MNs change their locations. Smooth
handovers could be accomplished by packet forwarding in 802.11s
WMNs to achieve smooth handovers. However, packet forwarding may
result in a triangular route or a lengthy forwarding path. Even if the
triangle routing problem may be resolved by sending location updates to
the source proxy directly, location updates via wireless links may take too
long or even fail. Therefore, in this thesis, we proposed a location
management and smooth handover scheme that utilize the proxy tables
and layer-2 routing mechanism_ to.. reduce the overhead of location

management, and achieve better packet forwarding for smooth handovers.

Location tracking methods canbe classified into two categories:
Centralized and Distributed. A centralized location tracking method
usually employs a centralized Location Server that can record the location
of each MN. An MN itself or its serving proxy can register the MN’s
location with the Location Server. The drawback of the centralized
location tracking method is that an MN must query the location server and
wait for response before it can setup a connection with the corresponding
nodes. Distributed location tracking methods, on the other hand,
distributes the location tables to each mesh node. Although this approach
may avoid the query procedure, it normally needs a high cost broadcasting

mechanism to maintain the distributed location tables.

-Vi-



The proposed scheme consists of three mechanisms: (1) Location
Tracking with Two-level Proxy Tables, (2) Proxy Resolution and Update
Mechanism, and (3) Progressive Shortcut Forwarding. We use a
centralized Location Registrar (LR) to keep track of the locations of all
MNSs. The centralized LR and the Proxy Tables of Mesh nodes form a
two-level hierarchy of proxy tables. LR and can cooperatively perform
Proxy Resolution to find out the destination proxy of the designated
station. A Mesh node needs to query LR for Proxy Resolution only when
it cannot find from its local proxy table the destination proxy. When LR
receives a query, it will perform a Proxy Resolution to find out the
destination Proxy and sends a proxy update (PU) to inform the source
Proxy of the new destination proxy.of the designated station. Furthermore,
we adopt a Progressive Shortcut Forwarding scheme to provide better
packet forwarding. In addition, because 802.11 Wireless LAN Adaptors
behave differently in inter-ESS (Extended Service Set) handovers than in
intra-ESS handovers, we also propose a Adaptive Location Update

Mechanism to support inter-ESS handovers.

Finally, we conduct a simulation using a well known network
simulator NS2 to compare the performance of our proposed mechanism
with AODV for location tracking, and with Mobile IP (MIP), and Ant for
packet forwarding. The simulation result shows that show that our
proposal introduces less control messages than AODV for location
tracking, and has a shorter connection setup delay. As for packet

forwarding, our proposal has a much lower hop counts than MIP and Ant,

- Vii -



which both have stably high hop counts. In addition, our solution

surpasses others in terms of location update latency and packet loss rate.

Keywords : 802.11s WMNs * Mobility ~ Location Tracking * Smooth

Handovers - Packet Forwarding.
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B3, (Infrastructure Mode) - BEF KM ENHEE LB ABSLUKIETR
MAESRE - AHEHNOWMNSBR THBBEANAKRSERMNES  BR&
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T - WA EERE (Note Book)RI/NEEEE (Net Book) - #E1E A EIAIEHIE
(Peasonal Digital Assistant - PDA) ZIEZ8IF1# (Smart Phone) « 5L
EmEIZEIKE - F 5 /) BUBNMERZETE CARERM - Nk
FHRBE MBI EARBREENRE  EREERAIBEENE KT
MRS - PRMUERAERERITEME (Mobility) F BT HKHESR -

WMNs R 4EiREREE (Mesh Nodes)aIDUER ZE+HE 2% - @R D]
XIEWTTENISE (Mobile Station - STA)EOJgEB EBE - FRlSREE—
TENUEERERGRFES  REREMEEHEERTEMENE
K e RMBRIRSFER WMNs ZRERAZ SeZ=rI%EE - BAT WMNs B9
HEERITE AR D HERVIZEIEERIE]

1. IEEE 802.15.5 [2] : FEBREAAEE (Wireless Personnal Area
Network - WPAN) - £ & 28 (Coordinator)IZ2 & 4R 4 AR 48



B o

2. IEEE 802.11s [3] : BmAEHABE (Wireless Local Area
Network - WLAN) - FEEARZEEL (Access Point)fE 2218 AR
AR -

3. IEEE 802.16j[4] : ARE T (Wireless Metropolitan Area
Network - WPAN) B E It (Base Station)E1dh 4 14 (Relay
Station) B Z kBB IER IR ZE -

REwNXAZEER IEEE 802.11s (802.11s WMNs)IF R —E T EMII
EEEARGBRFRT  EHERTENREL N  JlineESE

(Location Management) 827853 (Smooth Handover)#I& K

I\IEﬁh PDil‘lt (I\IP)+ < EXtEl‘llﬂl Nen\-’l}l‘l{
participate in mesh functionalities

such as path selection and forwarding
Mesh AP (MAP): o= 7| MEP
functionality of a MP, which , h
provides BSS services ‘
Mesh Portal (MPP): o N
interface the network to other pa \
IEEE 802 LAN segments AP 3{w A

: 7 STA1

Station (STA): ” - . <
outside of the WLAN Mesh, |STA3 \ ~ a2
connected via MAP STA?2

Figure 1-1IEEE 802.11s EAZLiEE

Figure 1-1 7% 802.11s WMNs EARBE - LUAHEREN =TEEX
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Routing - FRMAIDS BRETT /& LT K - BN B AR IEIREIE802.11s
WMNsZEERIRIE P PR e IRAVEIRE » PARIR LA R ROR T 2 - IS
802.11s WMNsZE S Wireless Linkth &i&nzr 2 E8 FHEE - G228
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2.1. IEEE 802.11s (802.11s WMNs)

802.11s WMNs Tl 80211 MEARE I AE (Wi-Fi)rY R LS
(Access Point - AP)BEBEIZ I WIEEELR - B Wi-Fi DERBEZRR
(Wireless Distribution System - WDS) /Bt 58 EHRISHIRRTBIZINEE
HE - IBNESHEM REN - 2B ATEE 2PIHIELE - 802.11s WMNs
BREER /BBEGERBBENEIEFIZEGE (MAC Layer)/TH - IH1ZR
A7 2004 FHIEEE HFI 2 BERES -

EEEZEE - HMiFET 48 802.11s WMNs MBS EIH - Iz B & ¥
<ETEM (Mobility) WAEEEEELI N OIsE EERIBEIE 4 -

2.2. Background on 802.11s WMNs

FMER Lt 802.11s WMNs fEREZRIMFRE S - B 802.11s
WMNss PRHEIETRIIZZERR 71800 Mesh Header 9h - 2%71& 1 Path Selection
Protocol - MAC Address Translation BLK Proxy Table ~ Proxy Update
messages E#EE - ALEHR Mobility 9% 1& 9T E —LE45 R
8 - P Mg 48 802.11s WMNs EXERKEFEHS I -

802.11s WMNs FTE&A WMNs: 7E—E% MPs b #EB 18E /I MeshID
Hae#TMEE Mesh Functionality 9 MPs 18%&[E—{&E WMNs - Mesh

Functionality £23& Path Selection Protocol ~ Radio Metric £ -



2.2.1 Hybrid Wireless Mesh Protocol

E—ERMELNL 802.11s WMNs 9 Path Selection Protocol :
Hybrid Wireless Mesh Protocol (HWMP) - ¥ F i f& of I 17 & = A9

Routing Protocol :

® On Demand Mode (Ad-hoc On-Demand Distance Vector Routing
Protocol - AODV [5] ) : RN EMEIBE @ —BEERBRE
fEfgRoot MPRYIET - 5 —T@8E2 EHBRoot MPFHEIEZAODVEERZ L —
R E FRUPathZfEE R Destination -

® Proactive Tree Building Mode : TILUEBMIEARRIHSE] - &2 H L

Root REMER Tree Topology:+illi#%E38 Proactive 75 T4 -
2.2.1.1 AODV

£ Ad-hoc Network HHHEZE R Routing Protocol - £% Figure
2-1 . ZEIRL 4 SR FIENEL 6 FAR - 3XIRENEL 4 ;Y Routing Table W25
ZIE0Eh 6 MBS - B1%h 4 SETT AODV ZEIIZIENE 6 MK - B8R
Broadcast #9 Path Request (PREQ) message - FTEUZEI PREQ # MP &P
TEVAER 4 WREBE WALk Metric (@2 RSP EIRREMN
AEEIRE) - EENF 6 WA PREQ # - 0ZEMIBIZIIRNER 4 K[
[6]Z Unicast #9 Path Response (PREP ) message #A&i%4 4 (Bl L&) -
B - B8 EUE PREP B9 MP th &2 17 2IE R 6 AUBS IS - T AC R b B A
A Metric - E &% 4 UZE PREP ERIBERZ I EEEIE0EL 6 ROBRIS - WNUILENEL 4
ZlgnEs 6 WEDRISRBEERIIFER - B PREQ ZLU Broadcast 8i% - PR



VAEARE 6 OJBE BN RIZ 108 PREQ - RBE B RIWRIM PREQ & Metric tE
Z AW R PREQ SBEFHT - #i%h 6 i EFEH ISRV EIZE PREP #4560
a0 4 (Bl MEER) - FrLAEnRS 4 = EF Routing Table 2I7FTAVES KL

Route Table 6

A
‘>_~ Dest | Next
N
; 4

3—8

Route Table 4
Dest | Next

[} 2—7

6782

Route Table 7 \' PREQ

Dest | Next | W 4 &Yy @ -———m=m=== >
4 4 PREP
6 2 >

Figure 2-1 AODV

2.2.1.2 Tree Based

802.11s WMNs 1 fft m & message : Root Announcement
(RANN) ~ PREQ Z5E &1 Tree Topology ©

FH Root %% Broadcast B RANN message - FiBUWZEl RANN
message W MP #&E)5ZRIMIKZE] RANN B9 E[EIZE—{E Unicast AY
PREQ # Root - #17 Root 2| MPs 81 - & Root Y4 #l PREQ BEH A
FAMIZE Y7 VB8 4E 1% PREP 45 MP - 5EAK Tree RORRIL -



FH Root 3% Broadcast A PREQ message - Fi AU EI PREQ message
A MP #3& #2172 Root MR MIEEEE - I [E17 PREP 4 Root e SR
7

e F A& 2 Proactive Mode - Pl Root EF #4EERIPTE MP Y
FE1E - Root ERR EeAEZEEHIAE MP ERNFEE - M MP tIREZZXE
BIEEAM MP EAEFEERER - 28384 Root {ELZE -

2.2.2 Routing in 802.11s WMNs

2% Figure 2-2 - £ 802.11s WMNs th&1{E MAP /R B T HKFTE
41 STAs EWRB2MMM Proxy - Bt STA AHREZLH8 WMNs
Routing=802.11s WMNs #J Routing ft,7 layer-2 #J Mesh Pah Selection
UK Forwarding -

External Network

Figure 2-2 Proxy-based routing in WMNs



STA o1& One-hop Link 22H MPs R#ITHEIEZX (Data
Delivery) - —#%7 WMNSs B Data Delivery Mechanisms ol X7 A% :

® layer-3 Tunneling : & MP 17 Tunnel 28¥11T Data Delivery -

® layer-2 Data Delivery : 802.11s WMNs #%EX Layer-2 Routing - ifi
B#&E#® MAC it (MAC Address Translation Scheme)ad
#HBEN 2R 5EAY Data Delivery -

2.2.3 MACMuitEBF %=

802.11s WMNs #738H Mesh Header PRFZREBDFZE Mesh
Address Extention - iR Wi-Fi WILE MAC it Ui EINE - +
Z[REZ Routing BIEHIZ2H 802.11s WMNs # MPs Fr#i1T - STA &5
WAZE Routing - STA TR IEERVIELR - sl 2 S BB A IR RO IER MR BB
802.11s WMNSs A9 Serving Proxy 71T - & 7 1% STA 2RE A B4
UL - MZEIEH MAC fIiltéEif s 2 (MAC Address Translation
Scheme) - FRBAASAZAEAETIEMNZNZNME - BB E RN FFI7R

® Address1: 7E Mesh Path £ ~—1& MP g9zt
® Address 2 : 7 Mesh Path EHAI MP g9zt
® Address 3 : 7 Mesh Path E#&% MP g9zt
® Address4 : 7E Mesh Path E#ER5 MP RIfizilt
® Address5: IEIRIHAVIRMI

® Address 6 : I EIRVAIRIH LI



A% 802.11s WMN's SMEBRY STA #8752 81 Routing - PFRRAE ELfh BURE
HAEAFEIEA T 802.11s WMNs E & FEZL@EEHE - 802.11s WMNs —
HEE 7 =FEAER MAC Address Translation Scheme :

1. EEMEREEZEDBE—EAER 802.11s WMNs - EEH/ @11
HEEEEIR (Figure 2-3) -
2. MP /A% Root fFEZEA BEEIEM MP ZITER - 1EFEN
{@fit (Figure 2-4) -
3. MP EEM MP Z217:E R ABAH Root fFiEEE - EFEHIUE
izt (Figure 2-5) -
802.11s Addressl | Address2 Address3 Address4 Addresss Addressé
Address Type Receiver | Transmitter | Mesh DA | Mesh SA | Destination Source
Address Address Address Address
(RA) (TA) (DA) (84)
& _ 802.11:
STAl Pt Wj-eg?c?ijress header
(@) ? Addressl Address2 Address3 Addressd E L 802 11s:
[5\,“\1) MAP_A STAl STaz | WA -7 B-address header
(@) ? Addressl | Address2 Address3 Addressd Addressb Address6
b‘” AP MAP B MAP_A MAP C MAF A STA2 sTAl
Addressl Address2 Address3 Addressd Addressh Addresso
(@) MAP C | MAPR | MAPC | MAP A ST AL STA1
AP C
Addressl Address2 Address3 Addressd :
? STAZ MAP C STAL N/A

Figure 2-3 MAC Address Translation in 802.11s

£ Figure 2-3- STA1 #HE# A 802.11s WMNs & NI STA2 11
HARE - BRI e Wi-Fi #£2 802.11s WMNSs - #47% 802.11s WMNSs &
BE IR Path 5tA% Data Delivery - &xEFBEAZI Wi-Fi - BEFixAE
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PRI E S - BEULNTERERT T - HMSE N —EFAE -

Addressl | Address2 Address3 Addressd Addressbh Addresso
MAFP B WAT A WFF_F. WA A AR D MAP A
Addressl | Address2 Address3 Addressd Addressbh Address6t
WIFTF R LAFP B WFF_E. LIAT A LIAT D AT A
Addressl Address2 Address3 Addressd
WAF C WFF_F. WA D WA A
Addressl Address2 Address3 Addressd
MAFP D MARP C WMAF D MARP A

Figure 2-4 MAC Address Translation via Root

£ Figure 2-4 - MP EAEL{th MP 2217546 -

= Source MP 353858

EZl Destination MP 89X - W1RA Root FER - 55 EI4H Root

B - PRUAZ{EER O LUE R a7

Root %l Destination MP - S5 —&B{n FZRF| /N E 731 B EZ#F Routing

NE=

(1)4€ Source MP #| Root - (2)#¢

FA#Y Destination MP E2E 1ERY Destination MP 958 - Source MP &5 (R&

#& Root % Destination MP 7t 813£E Root ; E_EH it

Destination MP £ M {E 731t B 5] 5e A% Routing -

)
ﬂ\AAP_A

VARV A

Addressl | Address2 Address3 Addressd
MAF B MAP A MAF E MAP A
Addressl | Address2 Address3 Addressd
WMFP_C MAP B MAT E MAD A
Addressl Address2 Address3 Addressd
MAP D MAP C MAF E MAP A
Addressl Address2 Address3 Addressd
MAFP _E MAP D MAFP E MAP A

Root £ %




Figure 2-5 MAC Address Translation without Root

2% Figure 2-5 - MP Bi1E{th MP 2 173#E R A EL&H Root 1E#EE -
ERFEANEMUBRIBI5ER Routing - B2 Figure 2-4 #3531t Root
#: Z Destination MP 48[& -

2.2.4 ERProxy TablefF# &IEZES R

R¥E Figure 2-3 Fi7r - Address3 FRUZERMIZ Mesh DA - 1 o]RIER 2
Bl STA RARFZ(CIEZE (Serving Proxy) - 1R#E 802.11s WMNs 1Z#5
E - 2KiRIK STA B9 Serving Proxy EZHEMIEE R (Proxy Table)fF
B DU E/IR STA 9 Serving Proxy IEFEIE A Address3 4 BELUEZRE
# Routing Table W% £ 813X 1 - Proxy. Table Fr4C #: I E 4 {STA - Proxy}
R B EEN - 802.11s WMNs LFFAREIRE Z A —10 B S R¥5RY Proxy
Table -

2% Figure 2-6 BRRU{TFIA Proxy Table 524% Data Delivery - &
STAL ZE# 364 STA2 - STAL B Serving Proxy (MAP_A)UWZEIZRE STAL
B 28 EIKE (Packet Header)® i AY, 6 & Address B9 802.11s
WMNs &3 - 17 H B H Proxy Table A #Z STA2 Fi#f f&RY Serving Proxy
(MAP_C) - 173E A Address3 - Z#E B R4 Routing Table S #12xFE MAP_C

&M Next Hop MP % MAP_B - 32 A Address1 - A% 1 HERAY Address
WKIR R — 8NP RIBE A IE AU - S @M DI LSS A7 8 Address (B
A -C-A 2 1)IifEz38%E - Mesh Path ERIEIESE M IEH Routing Table
EZEEE - HE Mesh Path FH#&RL MAP_C - MAP_C W2 81 0] DUR
B HE Proxy Table &8 Address5 SEFIARFEAY STA - AREBRTT SR

12 -



Wi-Fi #1882 E B A9l STA2 - 52 E (@ Data Delivery 2 -

External Network

Proxy Table & | [Boute Table &

[Proxy Table C STA | Proxy || Dest | IMext
2TA | Proxy o)) 1 A C E
2 C 2 C E E
l MAP A
MAP_E STAI

Figure 2-6 Proxy Table-based Data Delivery

2.3. 802.11s HR1TENHEMSZIE

AIE /T 485 802.11s WMNs WEARERKEFH I - B FREMEN
# 802.11s #fasx#& Mobility - Mi#% 73 A% Location Management X
Smooth Handover RIE7T 45 - &EBBRMOIEEELAIERE -

2.3.1 Location Management

ARTE 802.11s WMNs P#ERAIEEH (Location Tracking)ili)Z2H&
HA%ERY Registration Protocol - 1B24ANAE5035 1B 187 AODV £ M ERIF1E
RipENHZE STA B - DUKRIRH Proxy Update messages 1F% STA
UE S EZHFRBHES -

-13-



2% Figure 2-7 - {13 STAL1 23X 6145 STA3 - IRIERI—&1 77T 4889 Data
Delivery #/R8I - & MAP_A FE&3H Proxy Table i (1. Lookup)f& £ %!
STA3 Fr¥f &Y Serving Proxy - ME A B12EL - IRIE 802.11s #RE -
MREEFHEZEB MIHAY Mesh Path - #£75 Root WIER T - s B E 1
#Z51E Root (2. Data)32H Root #%% - K7 Root Brcix2IPiE MP OB -
N8 A Root BRI MAP_A Z &I E) AODV 2R =2 STA3 S -Figure 2-7
FRRBBIERIER - A& Root RIREERIFIA MP UEEE - WARERZ
PRB STAREE 52 Root W A—EE BB STAREEE (Proxy
Information) - FTI — 1= RiE)H AODV K S % STA3 BB (3. PREQ) -
MAP_B Z{& STA3 [&lE% A Proxy Information {3-B}# PREP message
% Root (4. PREP) - Root o] LUkiE LI 2 EHE Proxy Table (5a.
Update) - I Hi$ 3 BIEF]EEZEZE MAP_B (5b. Data) -

Prozy Table E || Route Table E

STA | Proxy || Eoot has path
222 B to all MEs

External Network

Prozy Table & | |Eoute Table &

=Ta | Proxy Dest | Mext
1 A Z B
2 C E i
MAP A
T 1. Lookup

STA2

Figure 2-7 Location Management Supports in 802.11s WMNs
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2.3.2 Smooth Handover

/R 802.11s WMNs M2 B 45 ERY Packet Forwarding 757422
#J Smooth Handover: A3 Mol ARIH 802.11s WMNs Frig A9 Proxy
Update messages 2Rz #& Packet Forwarding -

External Network

Proxy Table C Proxy Table A| [Route Table Al
STA | Proxy STA | Proxy || Dest | Next
—e— i 1
2 D ) 1 A C B
: 3 2 C E R

MAP_A

Figure 2-8 Smooth Handover Supports in 802.11s WMNs

£ % Figure 2-8 - B/"7E 802.11s WMNs o #l{a 58 sk Smooth
Handover: & STAL IE#E 52 STA2 BZEH6] - IERFUNR STA2 fERAEHER
MAP_C 2% (Roaming)Z MAP_D - ii}Xl Reassociation [a] MAP_D fEE&
¥riE45 (1. Reassociation) - MAP_D &% Proxy Update (PU) message
@ MAP_C 383X #f Proxy Table &R (2. PU) - = MAP_C E5fi5t Proxy
Table & &% Proxy Update Confirm (PUC) message % MAP_D (3a.
PUQ) - R BRI BIR AN EE MAP_C Wi 818832 F MAP_D (3b. Forward) -

-15 -



A% Smooth Handover °

2.3.3 802.11s HRSZIEITENEAVERE

HR ¥R 802.11s £ Mobility 212 ERINTAR - HFI I IR L 44
BHOJREEARIRIRE - W) AMEEB2ARBIFRW

Location Tracking : FAIR)2BRRMERY Location Registration # il FirlA
Proxy Table RU#E TFHHE RS - B 7 B1EAR - F I AES Destination
Proxy fFEXRMNEIF - TIRE S EREHRMEZKEERHN Proxy : 2%
Figure 2-9 :

> STAL 4R STA3 Z17E4R - It MAP_A 88 Proxy Table ¥Rk -
> 2 STA2 BEUEE - MAP AR Proxy Table i B E] -

59N - 2% Figure 2-7 --802.11s WMNSs % 7 #3R Proxy Table &1k

k@ - EAlfE Root (MPP_R)B&FERI MAP_B BSEMIER T - %A

FERE) AODV 2R = STA3 - E4ERIMNY Broadcast messages » 15 Al A
BIREARE -

Packet Forwarding : % 7 %] Smooth Handover &% Packet
Forwarding f95Z3% - OJ /2 Packet Forwarding R ¥4 Previous Serving
Proxy #ETMUEEH - SR AREAE EAh Proxy Table #EfTER - OJsES
EEHEMERE - £% Figure 2-9 :

> ¥ Source Proxy (MAP_A)2K&t - A% STA2 Handover &
MAP_D - &5 MAP_A SADIRERKIRZET B2 MAP_D - A
OB HEMENRGEEMAZ A =AEE (Triangular Routing) [10] -

-16 -



> MR STA3 X B4 STA2 - MUK STA2 BE&BE2EE
MAP_E & . BRiEEEERZIYVEALE MAP_C - MAP_D B
Forwarding T Z 4 #& & # Forwarding Path # & & Ak
Forwarding Chain fYRRE -

-4——F xilernal Network

[Promy Table B

Proxy Table A
STA | Proxy

i Reassociation S |
- gg ) P\\»‘

STAZ

Figure 2-9 Issues in Mobility Supports in 802.11s WMNs

2.3.4 Re-associationi{EHandoverfIR5RE

£ Wi-Fi 1B R # Inter Access Point Protocol (IAPP)ZR Xz 1%
Handover - ERVEEMEER Wi-Fi Fri2#ta0 Re-association Request
message : ZITEIEIRE (Mobile Node - MN)#BE & BB IRRELERT AP
ZiSREEE - BEARM AP SRS E R PT 3 HAEE T 6] - 2% Figure
2-10 - Re-association Request message o] LIERE AP (oMAP) MAC
Address - #1 AP (nMAP)TI {355 IAPP £k oMAP ET#EZEE R (Figure
2-10 (%)) - K48 Wi-Fi RxE 7 7 Intra Extended Service Set (ESS)F -

-17 -



o] L3E B Re-association messages 2R3z 38 Mobility - A3 1% Inter ESS
Handover (i ESS Domain BJ2%%) - MBI XPREFENALEAR - B
BERMERBERARMEREWARE L Intra ESS Handover R
114 - 3IRWIFBR Handover #iE 34 i Re-association Request - &£
BLARRE W Association Request - 1M Association Request W A&
B E AP (oMAP)BY MAC Address - BE U F| Association Request B9
AP S EFIET MN ZF AR E S EM AP Handover 182k - FrLUEE
E#1T Packet Forwarding -

BEATE Wi-Fi RIRIE P BIERT AP UL BRI Z Association Request )%
1T Packet Forwarding - 1B 2118Efr#F Handover A E&RRIRRI - RiEE
802.11s WMNs - —B nMAP J28E U Zl Re-association Request (Figure
2-10 (f)) - =W 2 Association Requeést - nMAP i AE A oMAP
EHTHE Proxy Table - FIE T EHAUEIZRE CN I EEMAEIESF A CN PR

EHEEM Proxy - FRRITE A B AN EER Proxy Table - & OJsE &R &=

AR P -
A=< A-3
CN [5 CN

@E Proxy Update {( )

oMAP
{E} Proxy {E}

: Re-association ! Association
]
[ @ ™~
__________________ . S
e l\“'ﬂ-\, g
VN MN

Figure 2-10 Packet Forwarding without Re-association
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24. BE

#8368 it ¥t 802.11s WMNs B AT B LU R AR ZB IR - W
RIEMETE 802.11s WMNs £32# Location Management & Smooth
Handover - ol AR 4L MO SRR ORI E

® 7EH.1T Destination Serving Proxy lookup K584 Proxy Table
miss - % 78522 Location Tracking TJREFRZ %5 Broadcast

A AODV messages Mis A AEBEERIRE -

® %57 {R¥F Smooth Handover 5% Packet Forwarding B9
2 DREEEXCARMNEXEK  IREFEHE Handover HifE
oJgEZE A Triangular Routing:., MR 23 47 Connection Setup

YIEATIBE &35 Ak Forwading Chain -

® 7 MN 7 #17 Handover ‘Hi - 1 R Ll Association HY 1%
Re-association @ Target MAP B§H3EAEZK - EE 2 Packet
Forwarding 5 - EEER O sEEZEE(EE R PR -

BMHLEIREBEEZE 80211s WMNs BB MZEH Location
Management and Smooth Handover Scheme - 8853558 /) S R01EH|
Al S REZEZR] Proxy Table RU#E:E ; LUK ¥ Packet Forwarding fFEE{FRIE
# . BeRARNEZRRER ; WRBHRUEEMREERKEE Handover -
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=% MMAY

IR < £ WMNs _E P72 B 9 Location Management and Smooth
Handover SchemelBEEZ [6] - HPEAE WM RE LR WA E
Mesh Routerf5e fLayer-3 RTENEIE - sl @) BN AR RCross LayerfyfE]
& MRAER 802.11s WMNsfELayer-2 HProxy-based Routing#k&t

Location Management and Smooth Handover SchemefJ#f 3t -

HAM1E2.3.380FTHRET 802.11s WMNsZIBITENM4 FRANEET - 5
A% Location Management&Smooth Handoverf@&is - PRAFRF7E Lot
IAARRARIIT IS 70 A i TR SR AL SRAE T 4B

3.2. Location Management

BARZETE Location Management FTiz KIS - B2 HE1H
Location Table E1F Location Tracking FI{k#& - 5(E Table OJgE&E T EER
B EEN R i es L4 - UolBER D BUE S MIRER L - DU RMmiet Y
EPALURD A ZEARERC AN -

3.2.1 Light-weight Handoff Protocol (LIHP)

LIHP [7] #&&PIGlobal Location Tables&t#EAccess Gateway
(AG) L - BEEEMNRIP - MACLIEMNEFREZ EARMIIP - DUKELS ERY
i - £%Figure 3-1 EBEMNEE EServing Access Router (AR)# -
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Serving AREEIAGE i —{ElLocation Update messagefFBMNRIfiI & T
fit - AGE ik #Z tmessagefEGlobal Location Table E¥i8—Z5C#% - EMN
BENZIARE - FTART SRR EA P RAAGIEUEER - ELIHPHRMAA
M B EPE AL FRAGIEBIP Tunnel2RIEEFE -

Flobal Location Table
IP |MAC | AR IP |Titne
LR

Figure 3-1 LIHP

3.2.2 iMesh

iMesh [8] 2&FEWMN LEEHROTEIEIERS] - B Z28t Hilink-layer
HandoverfZ {8 —{EBE R R E FTarget APEEMobile Station (MS)EZE 4R
F%E - WHEHEARFILAD Hoc Routing Protocol (Optimized Link State
Routing : OLSR)M 77 AR EFAPEMSHE EEN - E—EMSE - E{E
AP - APEEE E4FloodingfIHost and Network Association (HNA)
messages - HNAE 2 2MSHMACAIULEREER - FTlEBAPIEIEED
A UEFAPEMSHIH EER - 2R5EALocation Tracking - EAPEIZE# 1T
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Network-layer Handover - iMesh#XxFAIMIP basedi#] - R il fE
ElBZ#ERouting Table - #hol L& El7tHome AP Tunnel ZlForeign
AP -

Soume Sourm:
8TA AP
[ ]

Data Packet
Data Paclet

Dara Packet

Data Packet
Data Packet

Figure 3-2 The sequence of Handover process in iMesh (5/818] )

£ % Figure 3-2 - £ MS %4 Handover ¥ - B & & W
Deauthentication message %5 Old AP LUK Reassociation message #
New AP - Old AP UZ%l Deauthentication message Fio] %A Buffer
packets - New AP UZ%l Reassociation message £ & Flooding HNA
messages #PiA AP - BZ HNA message #:%| Source AP & - 4R K H
MO ER - B EEZEE New AP - 7£ Flooding HIZ82% - ¢
£ Old AP g% HNA message 74 o] LU Buffer RO E1825% 2] New AP -

3.3. Smooth Handover

ARZEINFREMAR Smooth Handover S HREAELEBHNE
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11 5 B AR BB R B — (B 2Z 45 RO A IS ER RO LA R IR BT R - AT B RTROIE
HIER_EolDIARBH EI8EER S N0 B N g iR

o HNBEBERMAMFAE (Tunnel-based solutions)

o EHRNEARIMIAE (Routing-based solutions)

3.3.1 ERBERMINGE

/X Network Layer A9 Routing @&/X IP header 1T - FRLIE R
HEREZE (Forwarding)i® A& B1E4: IP header Z - 7EE 1B Tunnel

K755 (IP-in-IP)SRSE A -
3.3.1.1 Mobile IP Based

BHEER (Binding Update) il 717 Z1IP (Mobile IP - MIP) L2483
B 7 —EEE 82 EMIPv4 [9] ~MIPv6 [10] ~Hierarchical MIP (HMIP) [11]
+ Fast Handover for MIP (FMIP) [12] - Fast handover for Hierarchical
MIP (F-HMIP) [13] - Proxy MIP (PMIP) [14] -~ MIP Regional Registration
(MIP-RR) [15] &' FAERIRVIES] - RABIIFFIE 7 A#BESTZE BRI
802.11s WMNss - FrIEME T BE BN F MRIMIPVE Binding Updatet#
il -

MIPv6 7o5F IPv6 E#EE T PRAER) Home Subnet & - BERERR (R EI4E
RO EE Y - E—1& MN B Home S22 RIZIB 2% 7 BAIM Link -
HEIR T —E#HBOTEREEZE (Router) - £% Figure 3-3 - MN TJ{&ki&
Router Advertisement B E#) 2 — B/t (Care-of Address) - ILEfi7
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HEBEA R MN B RIRFREAIE - MN LB RIAY Care-of Address @it
Home Domain B Home Agent (HA)#4T75Ef (1. Registration) - & HA
WEIIBEEZS MN HEER - HA 28380 Tunnel AREBEE
MN B #i8Y Care-of Address (2. Data) - 2158 MN iz T F e4aE At

BRI - TEEERIH AR EOM - ASELR HA -

YNR MN TERBHBEPRESRE CN BE - HENEXRBER CN &
2l HA - B8 HA Tunnel 2/ MN - BIf£ CN £2 MN BT EEBXRNEE -
EERMNARABBRTAEME 2/ =EKHA (Triangle Routing) - % 7 &%
Triangle Routing - MN TIB/f&%% Binding Update # CN (3. Binding
Update) - 5115 CN BES0 H i 37 8EF%X2] MN (4. Data) A AR HA

R -

j e

----------------------------- 3. Binding Update:---#= @
. Data

Figure 3-3 Binding Management in Mobile IPv6

R 802.11s WMNs @BE5A Proxy 8 Two-tier 2248 - H MN T£—#%
Wi-Fi Pt ABEBXE Mobility ROTHEE - PRI EIFLEERIIEN -
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AR MIPv6 R HI B (AL 802.11s WMNSs -

3.3.1.2 Ant

Ant [16] 23 —@EXBTunnel-basedWTEIEIEHE] - THEIZZESE
EREE R RIEENRFURERFOBEPRETIEHERE - AntRat T
#Mobile Host (MH) A &R IMTEISL #EIhAERIFast Handover Scheme: &
MHZ & BiE45IRouting Access Point (RAP) - HiiE#E ERIRAP (New
RAP)/EEMHI[ELocation ServerZ ttiLocation Update message - it
4n - BERAPEIE A —1INeighboring RAPsH)F4% -

[

----------------------- 3b. Tunnel setup-----#-
Old RAP New RAP
S 3
v\' ————————————————— >
MH

Figure 3-4 Ant Fast Handover Scheme

2% Figure 3-4 - & MH 1£/RAH8 RAP (Old RAP)#FZ|F#HJ RAP
(New RAP)Ff - Old RAP @I R{EHZE MH B MAC-layer Event :
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De-association - Old RAP Ef%a Buffer &£ MH R EWHEBRY
Neighboring RAPs 3% Handover Notification message - & New RAP
#UZE) MH 89 MAC-layer Event : Association 3% Re-association - E&1&
EEEBWEIRR MH 8 Handover Notification message ' #1585 - New
RAP miZNEA8(E RAP 2 MH RIMIZE EY - $1R)2E - New RAP E[d]
Location Server {F&38 - tAES A MH HIMIE EA RAP 25 - &R O
PIF%A Binding Update RIAHEA#H -

New RAP £ 4] MH i Old RAP & - New RAP TJ X 383X Handover
Confirm message %5 Old RAP - [Ef57883% Location Update message
#a Location Server - & Old RAP %] Handover Confirm message & -
#fF Lt Buffer packets iz HiE38— &M Old RAP & New RAP G 17HY
RIEE Tunnel 2REXMIMI Buffer (IS BILI R Bt EBERZINIE - Z#
Old RAP &% ) Tunnel Update message ##1 RAP-CN o] I E Ei§ 18

A1E MH PREE ERJ New RAP » [BIIStE %5 E —1& Tunnel Setup message
#H New RAP BH#E#FxI8XETE CN FriE LR RAP-CN - EfEERULE
messages % - CN B MH B B AR BB EE

3.3.2 ERBHEKXIMINGE

o] IFE B E# Routing Table X282 Routing HEIW =S - £
Handover &3E2|SE#E 1T ELR -

3.3.2.1 HAWAII

HAWAII [17] 2Micro-mobility P HEZRZHITEIEEHS] - BRI
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HPath Setup messagesk#Z iz K EFHost-based Routing Entries - #k8&
Path SetupW AR AMEL I :

® Forwarding Schemes (Figure 3-5) : $EITE A Crossover Router

(Router 0)BE#ZIEZRI =AM Old BS #&3%

KIBEZEEEMIE Miss-ordered 8 Multiple Stream 1B X 72 B
» Multiple Stream Forwarding (MSF)

» Single Stream Forwarding (SSF)

® Non-forwarding Schemes (Figure 3-6) : Router 0 UZZl| Path Setup

message % - T EEALH Crossover Router BHIEX
8 Crossover Router FIEEBRZN DA%,

» Unicast Nonforwarding (UNF)

> Multicast Nonforwarding (MNF)

HERIE EHi D 38 HAWAIL o] U EAE ZEE - AIBEAK L Path Setup
message &2 Mobile user 753%ZE Old BS - X229 BS & Router &
X E Routing Entry BIRBIAE - ZE T4 Crossover Router (Router 0)
Bl Path Setup message i - UfEE 7 Routing Entry RYARRI -

Figure 3-5 (@) : & Router 0 Y{Zl Message 3 & - A ERFFAAZERE
Mobile User (IP : 1.1.1.1)89F & H Port C £ - I ZBIFRBEE Mobile
User W BI04 ZEH Prot B 35 Z Old BS - PRLUE B BRI E Router 1 R
B Port A 2%51* Mobile User B3 E15 H Port A 2t - RIS T RIZK B Port
C &8 Old BS #:xZXE Mobile user W €] - MAZAL Multiple Stream
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Forwarding (MSF) - TJgE& &A% 31 €] Miss-ordered -

Figure 3- 5 (b) : & Router 0 4%l Message 3 - Ei&FFA%2KE Prot A -
Port C 2%t Mobile User I EIH Port B i - #$2RE Prot B X E
Mobile User 91 €18 Port C Z5t - H 2l Router 0 W%l Message 6 & - &
EAFFTBEZEE Mobile User 3 EIF Port C 25 - IR RIAREIH E11RR —
EHMEEE - B2 Single Stream Forwarding (SSF) -

(0y: L1.1.1->B
(3 1L.1.1.1-2C (O *LL1LI->B
(3% ALCLLLI->B
BLLLISC Router 0
(6): *.].l.l.l-V 4
Router 1 Router 2 A
Router 1 Router 2

0): Default->A : ;
{0): L1.L.1->C E": L lz:ult:B 0r  *LLL1I>C A (0} * Default->A
@y LLLI>A (@): ABL111>C (23 *1.1.1.1->B
CLLLI>A 3
(0): ?lld BBS (0): Default->A Old BS New BS
> : Detault-> 0): *.1.1.1.1->B 0): * Default->A
(13 1L1.1.1->A (3r L1L11->B Es% SILT A gl%z *ﬁ.ﬁfjn
Mobile user () Mobile user ()
IP:1.1.1.1 P:1.1.1.1
(a) (b)

Figure 3-5 HAWAII Forwarding Schemes. (a) MSF. (b) SSF. (518[17]
)

Figure 3- 6 (a) : & Router 0 Ug%] Message 3 & - SRPIEERZER
Mobile User B934 EIFH Port C & - MAE B Old BS PREZEMIIE -

Router 0 RATF Unicast Nonforwarding(UNF) -

Figure 3- 6 (b) : = Router 0 Y{Z|] Message 3 & - EFTEEEE
Mobile User WI$1EIEREEH Port A ~ Port C %1 - E%I Router 0 W
Message 6 % - A BB EE Mobile user BIE E1H Port C 25 - AR
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A Bi-cast FTRIZ AL Multicast Nonforwarding (MNF) -

O LLLI>B ) 1.1.L1->B
3): LLLISC () LLLI->BC
(6 1L1.11>C Router 0
4//

Router 1 Router2  Routerl | Router 2
(0): 1.1.1.1->C (0): Default->A (0% 1.1.1.1:>C , (0): Default->A
(@) L1L1>A @LLLI>B ) 1A @:1.LL1->B

5 2 - 5
0ld BS New BS Old BS New BS
Oy L1LI>B (0): Default->A (0: 1.1.1.1->B (0): Default->A
(5): LLL1->A (1): L1.L1->B (5): LLL1->A (: L1.L1->B

Mobile user () Mobile user (_
IP:1.1.1.1 IP:1.1.1.1

(a) (b)
Figure 3-6 HAWAII Nonforwarding schemes. (a) UNF. (b) MNF. (5|
B[17])

3.3.2.2 Wireless Access Point Link (WAPL)

£%EFigure 3-7 - WAPL [18] MFLink Table (LT)4C#kWireless Access
Point WAP)EAMS BRI ¥ FEE H - LT 2 & 8 MS 5 358 ARP Request
message - AEEWAPUIZEIARP request®&ZEBFlooding LT Generation
RequestZRIBRIEMMWAPEFILT - EEWAPUWZILT Generation Request
MO EFHLTESICSTA / SIWAPH B EEN - MEBUORWRILT
Generation Requesti&851R Destination MSHLEATEE K T - Destination
WAPE 8] & UnicastBILT Reply#:Source WAP - & Source WAPUZZILT
Reply &t o] LIEE#TLTF DstSTA / DstWAPRI¥ FEE R - WAPLTI L&
Ad-hoc Routing Protocol#Z178JRouting Table UK LT #1 /& & 51 52 Ak =7
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BRRouting -

Source Souree Intermudiate Destination Destination
STA WAP WAP WAP 5TA
1 AddSreSTAS | ¢ ‘
ARP —_ %n:"u.?'.i\P '[D‘LT
—— - L
tE:qUE:SI — — — ) ARP
LT senarndion roques (flooding) \
il"ludd DHST:I\M'I. 'E.
. DSIWAP 10 LT | =t ™ ARP
Cirratintiodns

I‘—‘—C"’J LT reply (uricast)
|

Figure 3-7 LT generation process in WAPL (5/8[18])

WPAL R T 5ER LT 89321158 R Packet Routing - S5 9MITERET T B85
FERfT 3T A0 WAP B4R BI2K 52 38 Seamless Handover + WPAL 78 B2 52 3| A9

HEEMLEEE" Nearby Communication Table (NCT)" - £ Figure
3-8 - &3 NCT =18 WAP #3550 EUS EE M A H it WAP RERIBR -

Nearby-Communication Table
DstSTA|SteSTA [DstWAPSreWAP | L
B A AP B |AP A NP

Monitor nearby communication
by promiscuous mode and
register their addresses

DstSTA : B(IP/MAC)
AP A SreSTA:AIP/MAC)
DstWAP:AP B
SrcWAP: AP A
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Figure 3-8 WAPL grasping neighbor communication (5/5[18])

£ Figure 3-9 - 217218725 B F%8 Handover - New WAP & U 22k
B B 8 Reassociation Message - #15R New WAP & NCT 2385 B 194
#% - O] LA Buffering-Packet Release Request message #: Old WAP
FME LT - WEK Old WAP %% buffered packets #5 New WAP - [E)fF
&%t Route-Renewal Request message #: Source WAP EF#E LT -

FEEEIBEE 1 route & New WAP - 5268 Handover °

Nearsy-Communication Table NewWAP OldWAP
Det§TASreSTA [DstWAPSreWAP | by &y
B | A [APBIAP A\
[N ] [ N ] [N LR AP_B
Al C Bullering-Packet
Route-Renewal Request ) Release Request
y S
=>4 AP A

Figure 3-9 WAPL Handover notification (518[18])

34. BE

MREERENPR - EESKARBIEIRIET - B2 Location Management
PRTRRVATFTT0A - ol LURA P ZEN U E RS2 7 Bz B i
&l o PEXNRMEES ENEENZUENTHEBLHRETE Gateway 5
& Location Server - IRTTEIMASIERBAREN - 2HEARHIRERE
38 WMNs e &R A ERC % STA (BRI ERS - (R Z M BB RS
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ETABREHNE  HERESTERYE -

¥ Smooth Handover WMt R A% - AEF Tunnel-based
solutions #%& & Routing-based solutions #BEEAZ R 3L 2 # % Packet
Forwarding B9 Triangular Routing &8 - B Z2HR 802.11s WMNs AJIz
1w E Wireless Link - FTAfBIE Location Update messages 387EHY
Latency OIBEEIENN - Packet Loss T @EMNRGHEE - ERMHBHIMEER
BRE -

Ht - ARwXESHRBEREARN 802.11s WMNs IRIE - RE—E
BERITENME SRS - IEHHIP ¥ Location Management AU % -
BB EEEREPENENDUR DB VEN BN RIE KENUEEMN
A2 - B Smooth Handover f92#8 - B ERENZAS Latency K
Packet Loss ER AT WA AMERIE B - AL H 3Z 2 Packet Forwarding A&
=k -

-32-



FrE RRRERPROEHELEST)

41. &N
a Rl EEESN ANEBEU AR M REEZIINERN  RMERER

RN TEIME SRR EIR Y T UESEERGRF S

o TIERMEEMMWMET Proxy Table 2218 (Location tracking with
Two-level Proxy Tables) :
W% ¥ Proxy Table #TEM A E XK E A Flooding
message - AW EMZEE Location Tracking -
® Proxy HIEEMT R E Sl (Proxy Resolution and Updates) :
BEEEXRNIEESEAZEHMNRHE  REBUERNZE
Location Tracking -
® B fEER xRSl (Progressive Shortcut Forwarding) :
m (1€ Proxy Update FSEZEREHPTISANELR - ¥ Packet
Forwarding fF&E(ERIEIE
o FAEMEFHH (Adaptive Location Update Mechanism) :
W 2R Serving Proxy #E)A¥E STA 2FMAARE S EMED
®i Handover @2KRIMERE - #2ft Smooth Handover & Packet

Forwarding sz1% -
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4.2. UEEIREFRISRFET

AEEFPRE—NTABRERIRENWERAS R WIKBABNIBEIERE &
BBAFENAZEEFITHEERE 802.11s WMNs FRERN B H 4+
(Mobility) F3k - 1EIRRBU T :

A. UEFMKER: & Device # F 802.11s WMNs # - H Serving
Proxy B2 TaEMEN(F -

B. IIEARES Proxy Table 34-&# =K : Source Device (CN)E2
Destination Device (MN)&RFZI73E4R - {8 Source Proxy A1
Proxy Table S8 &% CN A9 Proxy Z& °

C. EFBRPBUIIFHITIETF  Source Device (CN)E2 Destination
Device (MN)E2i17:84R - 18 MN E#¢ B AR Serving Proxy #%
&) (Roaming)ZlIE - MAP -

4.2.1 B EEHRIM E T\ Proxy TableZ2#s

57 <18 Location Tracking - F2 A HEREFIRHE MN BRIFFEMUER
BEMP BEBUEGKAZTEREHREM P IFERN - PILRRET VMfE
I (Two-level)Proxy Table 2218 - S{EZR#E B Location Registrar LUK
—RA) Proxy Table - NMEEEME BB AEBEERTR - WEEmER

ERHEEEFEEERERNNTA -

F M7 88 IEEE 802.11s 5251 Root RYME= + &&&T 1 Location Registrar
(LR)IINEE - B FEE P H7F 802.11s WMNs KA MN I EE LA Proxy
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Table & - B8R LR IERLW T

1. o] MP & o] LI ER LR - #15RA MPP (Root)F%# - MPP
HE®REM LR - BER—1E 802.11s WMNs R gEBE—{E LR
=E -

2. LR BERERBNABMEM MP EFE -

3. WRAE[E MN ZE MAP, % MAP 278738 PU @ LR SELE
MN NI E -

£% Figure 4-1 - B9 LR 89 Proxy Table 82—#% Proxy Table #&£&p Y
Two-level Proxy Table - BE$97E % 521 Flooding messages RI1ET N2

& Location Tracking -

Proxy Table
LR
STA |Proxy
CN 3
:(: : MN | D
[ () — —
@ MPP (LR)[" *~ -
s R (gl
G [ 1, é \
| R (] H -
) — — 3 ()
| \
= /B | F CNIS i
j‘w (13 | "
U fie)) S*
JEIJFW|D C | '
§ i z o
CN

D\Association

@ : +——— Data

MN +— — PU

Figure 4-1 Two-level Proxy Tables
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4.2.2 ProxyBYfEtr K EFh

LEEn P H MG ERMENAB Proxy W KR E#F#H (Proxy
Resolution and Updates - PRU) : LR 8E#5E5 %7 Destination Proxy RO
KR E®ME - ESFEERBII S/ Address Fields £2 Proxy Entry FU¥IFE -
FURIH SR EREL Proxy Table 33£S #ERK - T XL PU E#- 2% Figure
4-2 - MN R CN 72 RIE4%E LRt D~ €138 S - BEE5Ea% MN K CN i

fUEEM -
O—( D
MPP (LR)P *2 R|HR|S MN|CN]|
O

(i) D
<t
E} Q“b\'? E ‘_?6 p am‘& )
l:_] rgj"b‘ {f—!— 23
||\
_p HY
/{;f} «——3a. Data o %
«—db, Data— Y+ 7\ ﬂ"
;L_":E" Ll I \45 Dﬂf"i % ")
-l:::l flE () ; hh_ﬁ_h""‘-kt:_‘_\ #
T F 1 1. Looku mis?r
J d‘c U (i) = P S
() "3‘39 C A 0. CN,S
é-ﬁ (i9) B 3b: MN,D @
D 0. MN.D CN
\ Ba:CN.S A
@ Data
e <« - — PU*
PUC

Figure 4-2 Proxy Resolution and Updates

= CN 8t MN EE17334% - 8936 S WKEI CN K 8% - 3IRE Proxy
Table Wi MN &Y Proxy Eifl - 384 Proxy Table &k (1. Lookup
miss) - T BE#EEHEZEEES LR & Root IHEER MPP (2a. Data -
2b.Data) - XM LR #%% - & LR R EIEEHH Proxy Table (LR Ao#%E

ik
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FRAZE L IR A STA B9 Proxy Information)#f Destination Proxy #
RATE - ol EIEEXE MN PREE LR Proxy B85 D (3a. Data) - [EFs LR
o] & ALE# T EIPRY Address Fields {Addr5 : MN - Addr3 : R} Proxy
Table LR &f% Proxy Entry {STA : MN - Proxy : D}A—2%% - BCRIZERRE S
A Proxy Table 34 &Rk - AM3&LE PU 458%8 S (3b. PU* » PU*RIR
FRAWEILHEMN MP BEREMA ProxyTabIe);iﬁﬁ Proxy Table - It54h -

=83 D WA (3a. Data)WERIE - oJLUIEBITEPH {Addré : CN -
Addr4 : S}EREFTHE Proxy Table (Proxy Table A - 3a: CN,S) - &x1& - 280
B S UgEl (3b. PU*) B E#HE Proxy Table % (Proxy Table S 3b: MN,D) -
F[ElZ Proxy Update Confirm (PUC)message % LR (4a. PUC) ISR ERT -
Z#EZ=E MN EEmEDUIERIERZEZE (4b. Data) °

FHiBFFIFTIER Proxy Resolution‘and Updates i - & 84 Proxy
Table B HRKE - BEAMNITHRER Query sR LK AODV £ - oJLiE
ZfER/V EEHI R 2R Proxy Table B4 -

4.2.3 ZLRIECEEER

FLbenPE M T BEL RELCEKEZE (Progressive Shortcut
Forwarding - PSF)#l : 7£E Serving Proxy % Source Proxy § /& [E
&K E - B MP £ MN Handover #8329 - fFEULE] PU*IEZ5EAY Proxy
Table WEH#E - I E L Shortcut WA EEZEZER Serving
Proxy - W% PU*EE TR LAY F—1E MP 1E% - DUERZ D MR B A R
EHMR - 2% Figure 4-3 - MN & CN RIS 4&%E L&i%4 D ~ 8185 S I
25emm LR WuEEM - WHZIZ CN & MN R3ELR -
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P MPP (LR}‘K

U 5. MNA| R ()
da: MNA| G i é
6b. PUC @ 6 H
() . 4b. PU*- = ~'""'--._§‘PUC‘ 0 MN.D-
o J4 « 0. Data—3 ‘\b' Py - 6a: MN,A
< : G ol
Ly ;/ O‘? T X Hb
LDN} _i:-' "?l \J‘ -
g 2 T o> 9
o) 'z;‘i.’&j C\ (a] ﬂ?@} 1: MN, A o
T ac - 24
. V- ")~ AN > C_-Oc?(;? o B @
3a: MN,A|D & N "
DED[spNcN T\ A « Data
@ » I 71. Reassociation :: T EE*
MN PUC

Figure 4-3 Progressive Shortcut Forwarding

SEEEWERNS MN &% D Handover &% A - MN Z
Reassociation Request message (1. Reassociation)[@ &% A 1T E T
4 B3R A I DUKIEEFTE Proxy Table % - 25 PU 438335 D (2. PU)E
#7H Proxy Table (Proxy Table D - 3a: MN,A) - &i%4 D fEWX R &1 %5 S A=Y
Bl - o DIKHEEE I BRI Address Fields {Addr5 : MN + Addr3 : D}
£3 Proxy Table D 9°#J Proxy Entry {STA : MN - Proxy : A}A—2 - 38IREN
# S (FE% Addrd)R Proxy Table KRE# - EMEEEE PU*4EREL S (3b.
PU*) - A% &R D ERRAZEEE MN NE 818 XTER A (3¢c. Data) -
bR En RS A IRIEREIEE - TNoJE B B8R Address Fields {Addr6 :
CN - Addr4 : S}2RE#H Proxy Table - PU{ERIEK L&@ETR (BN E
EiEh F)UINEIE - B EHHE Proxy Table (Proxy Table E - 4a: MN,A - Proxy
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Table F - 5a: MN,A)\l B 4% #F PU*EREE LR —1& MP &2 (4b. PU* -
S5b. PU*) - fEIBTE S EBR 7 BER42 R0 - B034 S 9b - HERENA B ZHHIELERL
wn - BRE S R ERERTLUREMAERER S ZENFERAMUILZ
&2 Proxy Table REA—2 - DIEARE E Bl WRIZREEIR S N EFR
B9 Address Fields {Addr5 : MN - Addr3 : D} Proxy Table E &4 Proxy
Entry {STA: MN - Proxy : A;AA—2 - EiRh E BZ EERHEUSEREE
(Shortcut) 25 E120 A (4c. Data) + 8134 F kLD ER4E4# (5¢c. Data) - B
ZUENRG S 5AK Proxy Table &1 (Proxy Table S - 6a: MN,A)ilz[E]7E PUC
4 E1RG D (6b. PUC) - TSR CABRVENEAUWER PUC & - BICIREI A EE 2
WMERDPEF S WERHNER - MIE—2 - &% E - F AT BIEEEEIMY
Overhead E1U#Ex - MBI S ZXE MN W12 B ELHRIERIRE
ZEEIE A (6¢. Data) - EHUBTRIFIHE v BED RE(CBLEBEES -

LGB ol 3 PR IS BEAR A T BB S AE(EEIE - Bl PUEARE P HEIEX
7 BEEWMZEL PUZREI BEABREBEREAI MR 7 - ol UIREE
Source Proxy B R EREH TSR ER -

4.2.4 ENERUE B

EIREUBEE Sl (Adaptive Location Update Mechanism)o]{ikig
HETZRNEHRE  KARL I (Paralle)ziiEEL (Sequentia)WIEE
# (Location Update)757% - HREZ NN E B ML EENRSRETIZE -
1B MN 2RI B X MEERET 853X Re-association request #HIARE - PRI
FMResT FENRENI B BT - MAP ol{kiBEUWEIZRE MN RYESZ5KE
BIFEAYZE Re-association request (Figure 4-4 (a))2% Association request

(Figure 4-4 (b)) - 2KRE#TT{I7E Location Update 5= -
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LR LR
STA| Proxy (i) STA| Proxy
SMAP A |, O @
MN la: nMAP \ 1: nMAP
LR \
% S LR,

.ﬂ Q -
oMAP O\ oMAP o &
STA| Proxy | @ STA| Proxy | () (@)

MN oMAP MN OMAP
1b: nMAP <+— 1b.PU — 2: nMAP
oMAP an&P oMAP 11M;AP

Association:,

& Re-associatioii‘-. & @ ’ , &

MN MN
Figure 4-4 (a) Parallel Scheme (b)Sequential Scheme

o [EXHMUEBEEH (Figure 4-4 (@) : & nMAP UEIZRE MN
Re-association Request message - nMAP BR 7@ LR # T &5
it - ERtEE[ED OMARBITIIEEH -

o EENMEBFM (Figure 4-4 (b)) - E nMAP WHIZKE MN B
Association Request'message” nMAP BE#@ LR #MITMERT
fit - & LR UZZEI PU & - £ 57 Proxy Table & MN i Entry AT -
MO LS H MN ZRIZ2&E EEM MAP - HIRAREER oMAP
AT E SR -

BNREMIE B WEGIER T Serving Proxy FEAFIEN STA M MMALRR
EECHEHMETE Handover @2RIBERE - IR A mE[DTE Handover IRIE

N58A% Packet Forwarding 212 -
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4.3. Hft'ScenarioBYFEH

4.3.1 BZEIr#E{THandover

TP AE LA =TT (B2 EE MRS - Proxy RUEET KB
Wil 2L RECEEBERS)HEFERRVIBIR - 2% Figure 4-6 - MN
K CN D RIlS#AL%E FEIRE D ~ 8138 S W ES5eAkia LR AREMS - WHE 1 CN
£ MN RYEAR -

R[F[R[AJCNMN]

MPP (LR)] 2.
! *E"R) c

Figure 4-5 E#I%#1T Handover

SREXLTELCNIMNKERED HandoverZ2Ei5A%E - MNZEH
Association Request messagem EiFhAEITE M ELE - SIFMATEEN T

-41 -



Proxy Table B Z HREVEN AU E B #iKTH] (£24.2.480) - ST LRV ERE
fit (la. PU) K &iF4iDRILocation Update (1b. PU) - HE&125AEEIRProxy
Tabled 2 ECN K EProxyRI4CEE - B2 A HENRDEZANITI B EREIE
MUBRE RS HCNBIProxy s - EIRAAR T BIZXELR - LREEREProxy 9%
R EFES (224.2.2680) - MITHEEZE (2. Data) - LIKBELEPU* 4
EIRAA - AR ROEEEIEZE (3b. PU* ; 4b. PU* ; 5b. PU*) A B
&K L&i#ERIProxy Table (Proxy Table F - 4a: CN,S ; Proxy Table C - 5a:
CN,S; Proxy Table A - 6a: CN,S) - EPUBZERBREPRAGRINZEL &iE
EHBREBEKS (2%24.238) £l BHERECHNBREFRMEER
& (4c. Data ; 5c. Data ; 6¢. Data) - R EEABLIEIZEPUCALR (6b.
PUC) - e ZETENE B -

4.3.2 BiEMREE.Forwarding Chain

AIE &N B MR HRERHE 802.11s WMNs HTTEIE R
fl - BB T B —KIBIRE (Forwarding Chain)3&Em1EH - L
K ANariE 8 & A (C IS IS B H #2R Forwarding Chain -

2% Figure 4-7 - JEZRIUEIR - MN 7EE2 CN ERBZD - &R D
%8 (Roaming)Z&n%h A 588 Handover - 2ABEBEZENZENEL B - LEAS
E5eRE LR - §1%4 D - &i25 A B9 Proxy Table %7 - & CN2 L4 MN
EIEAR - BRNENES D KEIRE A E2AK Forwarding Point - FREASIE1E 1
CN2 B9 Proxy Ei#h G XL EIENRL D BEXIER A REBEXIEB -
MEEERRZUREEN —RERNER  REEGABNAEER - M
# 2% Forwarding Chain -
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Figure 4-6 Forwarding Chain solved by PSF

HMAHERA 238N BNEDTRE (LB LB ARG ERE LHIRE
o SEIRIDWEIZR B ENFAGRUET B112 - ol AL AREE¥ F B1PRYAddress Fields
{Addr5 : MN - Addr3 : D}#Proxy Table DePRIProxy Information {STA :
MN - Proxy : A}A—2 - BORIZIENEEGAIProxy Table R &E#T - A 88 25PU*
/AENTAG (la. PUY)E#TEProxy Table (Proxy Table G - 2a: MN,A) - B
JRAZZEZEMNWE E1E AT E25A (1b. Data) - SEiRA T BELEIZR B &I RE
Dl 2E1EAGHITIEIE (Figure 4-7 RNFEWEIZRBEENRDIIIE]) - BBAW
THEMA EHMD— BT BB EPU A EIRG Ba. PUNRHBEZ (lc
Data) - E2&i25CULRl 3a. PU*TESE A Proxy Table BB i€ - &AL HREIREGEE L
B (2c. Data) - EiBACOI LI HERERKEEZET B ZMNRProxy - E1%4B (2d.
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Data) - EIXAEIBFEWE) 3a. PUTI DI AR ERSEZETEEEHEB (2e.
Data) - B EEIRGUNE] 3a. PU*MSE R Proxy TableE#i (Proxy Table
G - 4a: MN,B)I[E]ZBPUCA EiR5A (4b. PUC)#2 - BN OliGI B 25 IEEAVES
& (4c. Data) - ZEBEPEHMCUESREIZEPU - Tt HBEZLIEZE
PUC - 8RZ & i (LIS B X I BE A R Forwarding ChainffE& - 18
E0BEBEMERINYOverhead -

4.4. BB

ARSI - HPIFFRAVTEIEERFIES NIEEE D

c

o HRMUEEMMMET Proxy Table 2245 : 8EJmE Location
Tracking FiBEHRZUMFEXRHAFZE Flooding message R4

7% Proxy Table -

® Proxy R R ERHE] T SXERE R4 K E Destination
Proxy PE* Broadcast messages #J Overhead - IG5 - A%
EM Query message - LR #h ol LURIEH €189 Address Fields £2
Proxy Entry RU¥I & - 5O 2RIRET RS Proxy Table S84 &HERK
FEEL PU EHF -

® ZIDERIE(CIICEAMT] TP L UbHHIRY B rOBR o] LUR D4R
BERE - ol LUREERREEBRED PU &4 Packet Loss A

F4& MR Triangular Routing 3k Forwarding Chain -

o EFRBUEBFWMHG  BRTHEENTEMEK - WIRHEAE
Handover 15/ T Packet Forwarding fI2#& -
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MERE - SXAMEE bug WA - EFEZMETHRERE (Run-around
TiMe)AZREZE - EEIFEN N - C++ABSEIFESEW -

S—HH #FEABPHNMRLFREEERBAGNIRIENERSH
AR BB MEITHY - 75 Z 11 AR R A R R A0 B 38 AN 58 LE P R 2 R AR B
IRIE (scenarios) - WHAEBAMEIR - EEEZEXFHWBuUg - EEBIER
b FRIREHENSERESRER Y  AARBIRENEUNSEEN
NWEEERFRET—R - BRIBERT - WARES (Scrip)y A RAEZ - BEA
DHEERFENTCLRIAZE S I mETRK [21] -

5.2. EBHRIR

Rimam X FrfE FARY NS2 fRAR%%:2.33 Ak - NS2 #2#t IEEE 802.11 R91%#H
FHERKMEST AP £ MAC BK PHY EBRIER - HFEFEHE Routing
Agent F8ET2# HWMP K-Address Translation Scheme RFIE4E - W%
Rim PR Z A BRI Routing Agent £ -

ZRIEBBIRENOERY - RMRAER (GridEENHES -
£ 802.11s WMNs Z& EXFHHNEAOER MP HIBR 32 @ - ZRE
REMARE  HAEORAPEEBENGELNAREE FRERLFTES
I N i

F—EERIRFEW Figure 5-1 Fi7r - £ 500m x 500m WIZERE - fiiE
16 & Mesh Access Point (MAP)&1E MAP RY#HEARH SR EEE AR 7 100
AR - PR MR ESE MAP 1 LEREEE 80m - EIRE AR MAP A1EiE
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7 185t Location Tracking F91T7% - Fuf#§ Location Registrar (LR)
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FRE4R Control message #HIF191E -
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35 EE R4S SR - ELHPPSF (Progressive Shortcut Forwarding) N2 P
RIEGEMAZE - AntR33 128N BNIR G E - MIPA3.3. 1180
N EABMIPV6 FisziERJRoute Optimization - FIBIRIE NS EERAFOI£E
Table 5-1 -

Table 5-1 K2 #

NS 2 hiZ< 2.33

MAC E 1 E IEEE 802.11 MAC
PHY E#E IEEE 802.11 PHY
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i Bh{E 2 16
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15 158 5 P 30s
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