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The purpose of this thesis is to improve handoff performance in Mobile Internet
Protocol. This thesis proposes improvement by initiating handoff before reaching boundary
using two kinds of estimated handoff delay. The first estimated handoff delay is average
handoff delay from pre-simulation on the same environment. The second estimated handoff
delay can be calculated from the sum of Agent Advertisement period and previous
registration rount trip time. Mobile node initiates handoff before reaching cell boundary by
the estimated handoff delay.

The simulation model used for performance comparison consists of two of FAs
without overlapping between network ranges, Agent Advertisement period of 1 second and
correspondent node sends UDP packets with constant interval of 0.0124 second. It can be
observed that the two proposed methods show excellent performances. The two proposed
methods give less packet loss and they keep the number of registration requests close to

one packet which is approximately the same as the two existing methods.
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Mobile 1P ldfnuuautifizesdantssnausing o uulasedneninieineuwuy
Mobile 1P 135

1. Tuap@daun (Mobile Node : MN) #ane0a Tuaiadns0A A au iU A uaI L

dIQ | o 1 dl ¥ dl ] o 1 dl 4 1 dl o o
‘Vlﬁ]ﬂ[”]‘ﬂﬂ‘]_lslﬂilLﬁ@NIﬂﬂﬂ@Nﬂ@Mu\‘]VLﬂﬂ‘ﬂﬂUﬂ’mLm@ﬂtﬂﬂﬂlﬂ&lﬂ@lﬂm WUSNENTNTHN
! dl dl £ o 173 = a
mmmmummmmmamﬂﬂm LL@:ZEQEL‘TJMN’]EILZ\]‘}JVLﬂW‘MNWEIL@‘IJLﬂll NNELR
dd’lddl (%
1o

AHNTad9 Negiinw (home address) luatndaun azlasumunsaylaningu

et e ldannsunliansadnating (home network) lagviaeiufansnma

£l

| 1
A =

1 o dl dl v a =l dd‘

sanuluslAdaunlasd9dsanuNisarlanning  neciilusAaauiaanann
Tasgdnatiny Twasgldsununaaalafanuieaauiy  dadlununaaaladn
waasAnumidsaaslun lulasednasneting (Foreign network) vuagialanil isan

1 DegAneting (care-of address : COA) Tunldmatjiinuilunegusniaasiu

au

@ @ S, = —
LWANNILNATYIN ° wAnnangselumaAaaun

|
o ] A v

2. Faunuting (Home Agent) naney wpasisaatiudnedenlasdayantinu
. dl -&I dl v o 1 o Y o o ¥

(home link) sluppdeauniazaasudsumisiiaqiiuldiugaunuinulagnig

uwdsusneatlennlunnaeunldluilaqiiu  (care-of address) n1eEuAINIg

A A A o ' o A o ) , o A =
LANRAUN Lﬂ@ﬂuﬁnLLMU\‘]LL‘]JE\‘I?HFJLﬂ@NIﬂ\‘W@H@LLM\ﬂV]N LANNENNU A 8N19D9
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TuppaeUNNazgnunge Home Agent ANl Home Agent AznaAWWNLNA

a

v
o ]

(decapsulate) ummmﬂﬁ‘lﬁummﬁ@uﬁmu%g care-of address
3. Aaunumeru (Foreign Agent) wnnedle B mefndeansiuluamdaauin 1ie

Tunldpasuneanannlasanatinuuan  Foreign Agent azamdunialdiun

1
1 =

wasun N IawmzideuiufunusA1ere e Home Agent @9uwining
dl 1 3 1 v d’/ (=31 1 Y o
NIPNNDY care-of address FauvusistinudaznaauRnng wazdsliiulun
d de e e 4 4 de . o dd , 2
WARUN AuFuwAnInANTuARAauNFeensdeaanlleanan Foreign Agent Hf
v a @ - o A A ~ o o
a1aazlisnsiluaneadisnmesliunlunwnasunnuiamzideulsiu

Foreign Agent

2.8 MayiNULLiaIRUae Mobile IP

1. Home Agent ua¥ Foreign Agent dszniAtiaanseanilifluszas - mnAw

-ai o 2 dl 9 1A o 1 a %'/ 1 a dgjd

wanuuald ieudsiiluanausdsoumues luisnniy dnaansimsill
T891 1198131 sTnAYE9RaLNY (Agent Advertisement messages)

2. MN pagfutnngislszniAainsaumny TuaaaunLnaL fun1eeaiiaasuaaas
a 1 1 dln/ 9/2’/ 1 tﬂl U 1 A Y 1
WNansnundnannansiiulddusnaindnemen lesdayawisludvsalad d1l4 wune

1 dgl v v o 1 1 Aa 1 d‘ b 1 1 v
AmananEillunladnasiumislagimuamnamenlaadayauiluiugo

3. e MN lafudenauisznidaessiauny (Agent Advertisement messages)
udaannsadedendnuieste ALAIWNY iNeFLILENIFNS ] AanFaunu

4. @ MN amaaauladn MN Aaselulassdnedionw MN azlildnalniisesiu

44 ade wa o vy L . 4 4.
maeaeun  necinlusldamuideulddulasetnesieainuy whluandeuingy
Wnunalasetneiiuane fuiisiuaramdeuiusuwnsuanasa Inansda
1DAMNTDIUIDNIAMET Y LATIAFUTDAMNAAUFLNFIAINT HUANFIUNI
114

5. (ila MN wudndadiesalulassdnasinarinu lweagldiumnaaalenidonsa
COA ux18aa COA Haznauldandananuisynidlaesaunusnetinu wize
a1aazlffuainnalnnisdnuiau < i DHCP (luntinsneaaleiinliaziEan

91 co-locate COA)
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6. MN azawziaunag COA lunisudanag ndliiusaunurinu Taanisdeda
v = o o/ v Yo U o
ANFasrantrasnyidauldsasounuine . wazagldsudanumnaUsuNITag
nieuanFaunuinu Ineas e U nUFA9Tng
dld =) 1 Q/‘dl (% % 1 i// o
7. unsundlatenalie MN azgndsnlimdaunuiinuney ainiu faunu
tuazdanmiunsusia hldesiounusineing iadeldd MN (G MN atinnalu
Tagadnatinu ammiunsniazgnaalnamss iy MN)
8. neasluniAnemseiudan amaunsungndsann MN azgnaalidalaanising
tnuna NN aduniLLlng Teeldanitlusiaaniusiaunuginu
9. Mobile IP lffmuniiag COA 13 agauuy 1upe Niag] COA Nlfanaaunusing
11114 (Foreign Agent care - of address) (lunagi liFuainnisaudananui
tsrnnalaasiouny 1ungtit COA  azidlununaaalafaasfiaunusnaiu 69
| o ° o 8, | = \
unusinstiuazganualiidunaglaranisinaniunsuazasis Inanisdeay
a1dun1ednidunasuedlenivia ol daunudisinuiiaziunmiuny udodesie
Tilfa MN Tusamadauldiudaunusnaiumyniua aziuuieaalefivune
= o A < s b . o o, X o 6 val
waReaiu e COA mifuiatrasiaunusnerinu Tunstimuiazinliduune
walafieanadinsunis Manuuuaumesidningineea wasiu 4 (P v4)
43U COA wuLNADIAS Nagl COA RINANLNALY (co-locate care-of address)
WNNB0e COA 7 MN azliiuludnsazinesiuntuaviasiusapu o lulasste
pinatinunlunlddnlilamadauld COA szinmiazgnuananeliiulunlng 14
Twslneaa DHCP Wegnladuazifumnaaalendansnn  Asviuansinglilan
COA LN Aa A nsNardlatanianuuiaadlanaas MN Taslutu FA
v ] dl 1 :j/ = o o o o dl dl -3 1
dnlasadnenTusagiiy o iinasinnudmiusassuniseaeun  wunestacla
ansoineuiusounusnainuliueld wedazldfunaguuy colocate COA danne
ganlflunRnsadasnsle laslufaalfiaunusnarinyg atielsfn 1aidana aaUuUaIuNIsl
walanlulasadnssiasidazlnsedinaaia liinesnanaaninuaas MN lulpsadnseias

1%

a7l wuneaalenngnanassliiun MN difly COA azunaleunnaaalaiuessn

a

' o

WAL Bannsdannunsulil MN Aazdidananisegisiounusieiing wuneealaind
MN azlfFuanilszinnmils duma co-located COA Taiflumanaiaalaidansnnaas MN a1
MUNINNRUa1En 1908 MN fazudsatjiaeamniaiiu co-located COA Tnaimsalaifiasadaniu

AWNUTINL
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aeiNg19AA NIININUTINAUIZUING FAUNUTINU FAUNUANTIU LA MN  N135U4
al o 1 d‘ o
AMILNTH B1ARN1INBLANFAa 1 AauAn1rualwanans [1]
et lafLLL co-located COA 1 MN leuasdaalduiuaniindnsaiuing

1 v v
dngeiaed MN ag Javiuaimiunsuazldanimngdans MN duldiae

2.9 NSTLUIUNITAUUIAILNY (Agent Discovery)

NITLMUNNIAUMNAIUNUEA-LNAE1T 2 TR THALINAS 119817UT2NARINAIUNY
1138 Agent Advertisement {Iug9@13NF WY 81Raguinena FA viva HA A8 ddwusu
dsenaiaudalsl MN naudafisouned liEnan MN aaunsadeanssanld dnaaisaiia
a ~ Vo o - = Ny, o - ai | = o ~
NaasEandn 1198195891859 UNY 138 Agent Solicitation LilW119413% MN d9D9Funig
1aliifunuds Agent Advertisement iy MN wasaunula < Amnlésy Agent
L. . X | 4 s A ° \ o =
Solicitation WnNaray Agent Advertisement Munlagniruadanenielunisdellds MN A
dulusfunieaasdnagns Agent Solicitation anaansvivaastszinnitlidasnisnismsia
aauAHLaaAsE 1A o HBIRINNIIAUMIBILNNALARIANTENNNT2EN9T9AIF) N19RTIRADL

ANNLARAAEAZN NI AUUIFIUNUNA LT

SULLUARITIRITAURAIUNY

fansRlFdnvsuSasesauny vie Agent Solicitation it wunlulnalneea
Mobile IP [fiusinanstiladieafiudnaansiesaaisnines we ICMP Router Solicitation 3441
NN BN T T A LA AN YIS AN TR e L sl 11 Agent Solicitation
AziuuAAT Time To Live : TTL Tiiilu 1 gilunvaestnngns Agent Solicitation uanalilu
gﬂ'ﬁ 2.1 dsiaunidla o fsanlsFudingas Agent Solicitation Faunuiuasd Agent
Advertisement Iffunilunfidsdannnudasteviui douans Type AUTLLRANNTRIFILNU
138 Agent / Router Solicitation azi@ il 10
f11@51s¥ANAANNFAILNY Yisa Agent Advertisement fluainagns i ldannnnsulzdauaene
dinfutinagns ICMP Router Advertisement funiazutlzdauaeneifiaadn Mobility Agent
Advertisement Extension %QLL@mﬂugﬂﬁ 2.2 &nFUg91a88 Prefix — Length Extension
anaazisnlFludanan vzeanaas luifAls m'qummmhuﬁ@zgﬂl%zﬁﬁm"umfmmumi

1AL MN Iepaaun ludalnsatnatas insatneauunan
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0 1 2 3
012345678901234567890123456789¢01
Vers=4 IHL Type of Service Total Length
|dentification Flags Fragment Offset P
Time to Live =1 | Protocol = ICMP Header Checksum Header
Source Address = Mobile Node’s home address
Destination Address = 255.255.255.255 (broadcast) or 224.0.0.2 (multicast)
Type =10 Code =0 Checksum ICMP Router
el Solicitation

gﬂﬁ 2.1 9719@13509985aLNU (Agent Solicitation)
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0 1 2 3
012345678901234567890123456789201
Vers =4 IHL Type of Service Total Length
Identification Flags Fragment Offset
Time to Live = 1 Protocol = ICMP Header Checksum Helaljjer
Source Address = Mobile Node’s home address
Destination Address = 255.255.255.255 (broadcast) or 224.0.0.2 (multicast)
Type =9 Code Checksum
Num Addrs Addr Entry Size Lifetime (of this Advertisement)
Router Address [1] ICMP
Preference Level [1] Router

Advertisement

Router Address [2]

Preference Level [2]

Type = 16 Length Sequence Number
(maximum) Registration Lifetime R| B| H F V reserved Mobility
Agent
Care-of Address [1] Advertisement
Care-of Address [2] Extension
Type = 19 Length Prefix-Length [1] Prefix-Length [2] | Prefix-Length
1 Extension
I I (Optiona
L ________________________________________________ J ( p )

317 2.2 A19@n9tsznnAaInEaun (Agent Advertisement Message)

druniqradlai (IP header)
MN azlddansiaredleinnalutnagns Agent Advertisement {ig1191 MN ANA9sA
sioagiu HA w98 FA

1. B1dau network — prefix a89aeFuni1glai (IP Source Address) M39RwAL

kT

i
=

network — prefix Tunagtinu (home address) 289 MN Tngianizagnegedn

unneiae lafreaneg funmsiuAunegued HA wuliuaiganugn MN A&
o

siaatuutinemanlasting 61 MN iaRaunnauNnfamanlenrinu (Gnaau

¥

Munanaementesnerine el MN - ldandudesldnssuaunisaiuanuy

4 4 = 4 Ao
NITLANDUN LWATATNAUNITAINELLLWNITIARAUNNL HA
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|
[

~ ! y o & = M \ ) A o
2. NINUANIUURAINNAANVIUY NN MN Iﬂiﬁmﬂﬂ%ﬂumqﬂm@ﬂtﬂﬂﬂqu AT AQT

o a A A A : y A A P
ANUUNITATIAAALNITLANAUN LWARATIARDUIN MN 1mﬂ@@umﬂ@ﬂummm@m

v
o 1 %

Tagvireld WuanRl@Fu Agent Advertisement AT9AN4A 61 MN LARBWN b

Q

anendanlaalud MN Aazyn COA vnnaalud uaaaanzidess COA BN

Tnsiwaudesnumisiiagiiuaas MN 19 HA Funsnu

AMua2911915U5zn1AANLSILAAS (ICMP Router Advertisement Fields)

919815 ICMP Annuualshidudnnanstsznadazianludon Type Wu 9 nszuqunis

AUMNLINAES ICMP (ICMP Router Discovery) azl¥anagd13tsznnaiiAnlugdan Code win

o

Augudviniu uazazlinniiunisla o drdeandszniaiirnludau Code Wunnneaadu

o o

P9t FA waz HA @1un9ntsznndainggnilasliidauaas Code dpAndlununeiauai luld

|
o A

Auel e ldldTunauun ldiunuiduEemes tazemasiazninueAiludau Code Ty

a

Audivatsenalilunaunsudaneiluaivsniusme s
MAFLATAIIAADLUAINYNFAY 198 Checksum WnazldiNensnaaetiANgnFes
[ d' VYo 0 o | ; i @ oA = o
gaetanuilun iy damiuanlugouses Lifetime wAfivenaudlunisasdnagns

¥ v 1 1 1
13N wanannil MN sagunsa AN TINe A9 aLIN19AAAUNAA MN Fgl

ﬂ'fmmmmhqmsﬂezmﬁaﬁuﬂqumemﬁlﬂuﬁ (Mobility Agent Advertisement
Extension Fields)

donaeneiifidiand Type uay Length e fuengfingeddanaeny wazANen
aadayaludiuaeny 61 Type HAVINAL 16 UNAEHN9N donensifiily Mobility Agent
Advertisement Anlugau Length wnnedepanuenaifudiunulufesdeya Sldldiy
auulusuediy Type wag Length sauidn lddae

Sefunutlaezedll (reboot)  AIUNUATANTRYAIUAIUIBY - ANALRIAL
(Sequence Number) IﬁLﬂu@uﬁ%\mmm & MNC &SN dn e Sequence Number 1%

v U ! v
Aueianua wladn saunusazdlaesaslng wasliidayares MN atne Al MN Ay

a k1l

¥ =

Aesamzilewlndiumuwnuiiu

AuansangaadnIsamziiien (Registration Lifetime) AuassangiiflunuazAniu

o

ALAUAAIB1E289119817U 52N A (Router Advertisement Lifetime) uazdin R On M On G

o

waz 16 V azgninuuaaia lidusiusiunisameiiion uazn1sandunig
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AuansangaadnIsameiiien (Registration Lifetime) AuansangiiflunuazAniu
ALAUAAIB1E289119817U 52N A (Router Advertisement Lifetime) uazdin R On M On G
waz 1s V azgninuunatie lidusiusiunisameidon uazn1sdndunig

in F uaz On H WuaAmnwusawieuenlinsudnginasigndsinainsauny
FA 7a HA thanaanstigngdsnnann FA 0n F azgnasan i 1 dransanstigndsnnannsa

dl o b4 dl | < o a V@ dj % 1 491 ] o dl o 4
uwnunvinutifiilu HA fazgninuuads H Widunile drd1anstidennannsioumuinini
da ¥ c s - . Cama L A L e
Mfluria FA uaz HA Aty Oa F uazlin H azgninuuaan iy 1 visg 06 B azgneaanli
a1 iailunisudedn dounugiiundnaliisnslusaulddn uaz MN #l#3uaa79%

ANTALUAIVNFAUNUAULND IR AINZLTIEILG QeI

druaenaANENINTWNG (Prefix — Length Extension Fields)

doupeneiildiues Type uaz Length lavenalinuazaanenadoudasyanes

1
o

! dal 1 a o = dl Na '8 ¥ o o
Anuteneil AL UUNN danasna ey ] dnurengANgNTINdaz 98 usu MN

| 1
A =

WanMAagaudn MN  laaeud llfslassinadas lidnanvizasa  nesUiun12mATMAgaunig

maeunazlfesuneludausie o

2.10 NNFATIARAUNITLARAUNUDILUA

MN a1xnsonsageudnlsnaeundnednamenlavdeyalinawsald uainiils
Faan9lsn1Aniaangn N13RIIRABLNITIARRENIEY MN A1MN30NIEinlAaeInIgAe

N9 AN Lifetimes Lazn19 M 1LM R SANTANS

nsragaUnNIstARauNLaglddIU Lifetime

Jaiarldidoyaludiuaay Lifetimes 29999@731sznAa N mes (ICMP Router
Advertisement) budnqdnsilszniAaIngauni (Agent Advertisement) #n Lifetimes azidng
yanld MN n3uqiialsnaqsazlaiuannansdsenialuwininadall  annfaunudalau
4 . - Y R I Yy 4
iHasannanqanslszniaenaiianisgymials tasennzatsiailadeninusiananslianeia
AlanamnaruiananlunisdalaunnniNnIsgaNIuFaNaetane faunuaziszniAang
ATl ALIRAIdUNTAN Lifetime duAe Amulunnsdsennd Agent Advertisement Azl

ANz nniialua NagAn Lifetime
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U Agent Advertisement anfaunila < 1ae MN az4a Agent Solicitation ieva s
fAnaRsLdeANFesei i Agent Advertisement nauN e MN

N9elif MN 4 Agent Solicitation aanlduda wilalld Agent Advertisement 1agr MN
asnenenuafiunnsludauauiielfsiunisdeaissiellld Auwsns MN azvinrauie MN
azaunidindeer e denlaeinu uar HA hlaansaineuldnadng esain MN
131450 Agent Advertisement Lagl MN azd4219413 Echo Request message Meaanadm
wpesi MN eeldEnnde MN egludiadentai wazazdnfiunisdessiu I
ailen MN fdeelutneidenlaaiing nsfsugndeendnnrildenin Lazy Cel

Switching 138 LCS

M32RAAUNITLARAUNLAL LT Network-Prefixes
Wa MN lefudaninutsynndannsdauny kasiagfuniglai (IP Source Address)

ET)

! dl Vo 4 o 1 v vd‘ dl 1
LL[F]ﬂ[F]’\\‘]"WﬂVILﬂEﬂﬁﬁ“LI 1aANLUIZNAAIRNIRINFAINUAINL WA ] W@%ﬂ’]ﬂluiﬂﬁ\‘i

dneelaefanii TunnsugnueenunaestnianstssniAtiaznsiagay Network Prefix lutng
ZJ/ é’ o Ye dl ] %’/ d’ Yo a o dl Yar 1 £ al
A190 7] nITuIuNTIRsIaaeuilazlfisee 119aneienlasLan AunlAFLIud e
Prefix Length Extension iiamsagevlasadnudesaesiunsiuniaidsinagnslsenia
f1N13M3IRAALNLIN B19@75Lsen AR LATUNN 1NN Network Prefix #i197n919
asnnealaiy MN azagidnldipasuiieanainiassinatotifnugn LazavBunIzUa
nsuauseen wAg119anslsennAReaesil Network Prefix wiilaufutaziiadn MN lalls
iaaunaananiasstnatenin wazlidesEunisuausaanuL Mobile 1P LHasaINAM
o = a 3 o 1 2 = dl Qi My y
anwouzasanaatleNandn® annralduenauniaesiun draanilinaeni il lfdne
aundsldgslasednadeslud danafiimaaundsanunsnldunnanaleivunaanauld agla
pasEunsuarAaanly Mobile IP nnsENuwaussenaneUzliFandn Eager Cell Switching

1178 ECS

2.11 ngaenziiiay (Registration)

MN  azaszidauiusouwnuiia MN wudnldeaauinlasulaseanssias  nn9ag
= 1 Zj/ v o al Y v al
nudauluwsazaiiaylinuuaaigaasnisamzidonld dinsamzidioununeny MN ay
- A -, My A 4 o -
awzdauluianafaiusunuan widnazlilspdaunilanulanseinasias nnsansidis

¥
suazidsnfasalili
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MN  azasnzidauiusounuia MN  wudnlseaeunidasulasednasias  n19ag

= 1 ?/ ¥ o = Y v =
mmﬂu"l,um@mva«uﬂmmuummqmmm?mm:Lm;luif; OMNTAINSLLERNNADNE MN ag

= S T e o = 2 | My & A A L =
amzidauludanasaiumunuan uwidnazldifinaeundasulasednades n1samezideu

a [ dgj
?Wﬂ@%L‘ﬂﬂ@ﬂﬂﬁlﬂiﬂu

N

> ow N

$892AN133ALEUN19AN FA Usanedan et
HaldFu COA wanfazudalsiiy MN ng 1w
= 1 :J/ v = i’/ 1 U

amzibauluianaisionisameilsulunieangarnnanguan

a = ] o o a o dll d‘ di dll d‘ o
An@aNN1saINzieu (A1M3UN19TULTNNIATLALUNNTAREUN) IBLARAUTINAL

e o
wslaanendan e
dl v v =l o v s v v Yar (=3 dl
e MN T8udantsaamsiiieniy COA 19 HA 5Um31Uua 81 HA Tasuusinmnmi
Flanan19d40a MN Laa HA azdunuininmtuuaagalitu MN Taanivua s
lanen19De COA ufazfaaas MN

o

44' | 4 A o dl by TP
WanLdn MN iadaunnaunigednemanlastng MN aznaunisasngiieun

o o/ lﬁj

HA  uazyinavwdaudlulusediuidanils  Ineldldldisnisaduayunis

4 4
LARRUN

3 1
nramzidaunuinsinasa Mobile IP nnrulinenisuanilAeuLe911941s 2 100

A9 11981959 an1rasiden WA 11981IARLSUNNTAISIdeY 1198195 a9URNT9AY

nuifauazdesaainsnasagai (UDP : User Datagram Protocol) sinagnsiiazgniinliluily

payload M idulaiuining

dupaunIsaInzden 13na1aen19899194795998 9Ny Lasng lesueng

ANTAALSUNIFIAINZIT LI 329119719 MN ALY B9UNNeDe HA 138 FA A8 nnsaameideu

Au170n 18 3 AnwizAa

1.

nsasnzidauuuiiemeniadeyasdwiou Teeld COA  Wlfaindnans

iszniFang FA
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= dl o 1 dl ¥ | v k73
2. mmqmmﬂuwmuumaLﬁ@m‘ﬂmmgmmqmu e/l co-locate care

of address natindnedanTeatiulud FA

Registration Request

2

Mobile Node

N

Foreign Link

Arbitrary Topology
of Routers and Links

Registration Reply

4 1

o a4 4 SN\ N, W y
U7 2.4 nsamaillaunniuuwiieden lasdayanietinu Ingld co-locate care of

1 1 v
address natinaneman leiilald FA

1
A

~ e B P = Y
3. MN naun1samnideulialAaaunnauNInaneman leeinu

(de) - Registration Request

[ |
/\\ —
Mobile Node
= Home Link |

Home Agent V\\_/

(de) - Registration Reply

Arbitrary Topology
of Routers and Links

1 |
a

3117 2.5 MN paun sz isuiamaaunnauN I it e danlegw
[ = o X A v o = oo
TURaUNITAINZIdaLaas MN azBuaiuia MN d91104195asaaasnsiday Ty
HA lunscii MN €91l HA e 81 MN paauilasuinsadnatasfazdadamnuaesg
= Y o ZJ/ a 1 2 v = Ay a = Y
nuidanlidiiy FA Aty FA aziansnindndaminuiastaasnsidauidananannvizaly a0
Tifdetiananla o FA azdedanniniesenisamadewliun HA anty HA azdede

o = ?/ o % = = 9 ]
ANNNAALFLNNTAINZIDaUTUNALNNEN FA Taaiidataniens MN Tagiduni1eaa9nisds
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dapNAaLSUNTAIN LIt auazd ludunianaiuiudun 19 M geiananndaue
a 1) a U %
aweideunagdaluiAniediaunay
a1 MN Tl udananupasusunisaanzidesnia s s s na NN caunan MN ay
v o ~ = Yy A ! Yo o o ~ o
detanuiasrenaanzidauanaiauile aundnaglssudamIunausuNITaInLiday nnadu
1 1 1 v % al dl v o = 1 dl
TIUIATEIINNNFEITa AN TaIaaIn It aun N In1rua 1B luTnslnees Aa d299a1?
fasndnrrainAudaaan uIenIdestianuiasresanzideauime 1989 luasananuntin
v v = dl v v = =
siluvvrastannusasrasazidiaw 319 2.6 wansdoninufeseamzidon &
dowinzaslel douvihresydn uazdeussng 309 2.7 uansewzdauniANE19Ad
) . o o ~ , SN2 A Ao
(fixed — length portion) 28998ANNTRITBAINLLTEN daRANENIAINT LHudauReANN
TidamnFasraanzidauuansigilaindapunausunisasmsidiay danunldamsu
n3aansisuarAaIldaunIadaudna lun1sdnnetinuresluaeaaun  (Mobile  Home

Authentication  Extension) sl tiatlesiuldlilunaulasuulasdoyaudatinunaaas

NideuiuFaLNL
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0 1 2 3
01234567890123456789012345678901
Vers =4 IHL Type of Service Total Length
Identification Flags Fragment Offset P
Source Address Header
Destination Address
Source Port Destination Port = 434
UDP header
Length Checksum
Type =1 S| Bl O q V]rsv Lifetime
Mobile Node’s Home Address
Fixed-Length
Home Agent Address Portion of
Care-of Address Registration
Request
[ Identification
1 Optional Extension ... 1
Type = 32 Length Security Parameter ...
Index (SPI) .

Mobile-Home
Authentication

| —1 Extension

Authenticator (Default equals Keyed MD5)

More Optional Extensions ...
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0 1 2 3
012345678901234567890123456789¢01
Type =3 Code Lifetime
Mobile Node's Home Address Fixed-Length
Portion of
Home Agent Address Registration
Reply
Identification

dl ] d‘ " e Y o =
gﬂ‘VI 2.7 @3UAMNENIAIN (fix — length portion) ABNABAINNABLTUNITRINS LI

n19auA (Bindings) uxngduiunisaamnziilauae iwaudsiias COA 7 MN 1§
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[ A

v 1
Fulutlaquiulsl HA Funsiu el HA ansnsavinglusddauinina L MN i HA ag

Hp99duFuduANatiinuaes HA i COA 189 MN A1979U T8 binding entry 1
o ~ o A Y Y - o Y o
wnnavanlunsaenziiouivhe nsuily videan dayaly binding entry Tiaanadasiu
COA 7 MN g luilaqii dagalu binding entry uaznisameiisuluusasaisasldou
Tfaundnagnunagmntanainiuualils  Registration  Lifetime @9 MN  ay#eaq

al 1 dl = a 2
mmmﬂummem\mumumﬂnmwmmq

dduiinlai (IP Header Fields) dauvinaaslafidrvsudananunldlunisaansiden
ANy A v p a =
aziifayanasiatsiuniglen uaznagilaramnisladn

u

AUNIELAN (UDP Header Fields) Tudaurinaasgail MN aziaannesnsiunianig

49 dnaznvuaAInesnafatlarangliidy 434 Atazgninvualdldieniziudaniiuas

nudaunlenimualdlulnsinaea Mobile 1P Taevinll FA way HA azndunsineatnass
£ dl b2 v v = b2~ '8 o s E2

ya9fun 9l ddedamnniesreaamaden - Widunefnreslaranedniudedaninunay

Funnsaametiaunduld s MN Tudauuenadnuanaaaseg A (UDP Length field) J13d iy

WA9IUNATBY UPD payload InaArnuantiviaendulus wazlidaunuanaAn Checksum

dl ¥ L% dl Yar (1 d”
LW@I?]&]?J"J"]@@‘LIV’W’\NQH 2N LN@IM@I‘U@’]HVI’]\{L@?U BANENEU

d7uua3 Mobile IP (Mobile IP Field) @91 Type Azl@aduaungialiNaniqinde

di/ 3| ¥ % = A ¥ o = 1% [ ¥ %
AMNLLITUTAANTRIIAAINEILEU Y TRTRANNARLFUNTAIN LT D NTUuIaANNTEY
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Paaanziiian MN aginuuaiin S ldAiu 1 ieaali HA a5 vsauflanisdug COA Tu

NIzAN MN wisld MN arnnsnaeameideawnaninisduglu binding entry 1dxnnnan

= !
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u

dm B 4m D On M 18 G wazdn V Mda1uiunisdmdunisuinninlgiunisas

nuida MN aznuuadn B 1iiu 1 iewalsd HA ded1unuwinnmi HA Uszniedlulng

!
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1ty MN Os D Wludanuenld HA nsudnnagaas MN unedaiinla s D il 1

u

wN8ANIT MN ldEaguun co — locate COA d1iim D ilugusunneaands MN Tdnag]
COA #il#aniiatiuas FA (Foreign Agent COA)

In M MgdniuFesuels HA Tf Minimal Encapsulation On G liduiuiasaali HA
11 Generic Routing Encapsulation 1is \/ Qﬂﬁmumﬂu 1 inauanti MN uaz FA Tudadae
yadaunia (header compression) gt dgE e TaNEIANITINY

A7 Code ludamdiumaufunisaanziien Mamdundalsd MN n1U9159unusy

= = a = 1 dgl o 1Al 1 = 1
nsameileuvizadjiaaniszeaanzilen Al Code HAazgni uuad lanIzAALILYN
Y A o o b -~ o B P \
Tunazulanunuiglddfaununatsunisaenzdas adluA1auuanwiiaaInAenNIg
dgj A 1 o a = U % U all a =l v o
Haznedrsunulasnisamaiey wisuiuudsmnuandjasnisamedeuson  ansn
1 % v = 1 a a % Y o £% v
atne  damonuFasrenimmzideuliinunisnsageuansnisdnldsouny  gniuangaua
svul MN aaaanzidaugasn lifetime lddaginatnwnelyl MN ldgunsadntesauni
o o 4 A o o o = A a AN v a
TIuld A7 MN Avue i ludandufasrasanzidenasdvioeiiduiuny d1an lifetime JAN
e . ~ ~ L o . .

winAuAuENaDe MN 9anaunsasnziiaunsti iipaaunnduganeimenloarinulaz
faansldUnIsatiuaunIsAReUNLAY NIRAN lifetime HALTW FFFF widneDe MN 18

awzidauiudauulagseaignisameideuilueiug

v
o

quuﬁfag'ﬁmmm MN (Home Address) Lmzmuﬁlﬂgmm HA (HA address field) 1314
Saumanenseiuiie Tude WWdviuudeiietans HA Wi MN daulians COA Mdwmiu
u&sfiag] COA 7l MN Taawmzidau vieanalduans COA dFunsmeviumanmaie du
natilfian e MN Fesnsnaunisamadauaes COA nn 7 dalu binding entry Tl

!
4 o a o A

o 4 4o o4 Y . o
NIl MN' iadeuinaunndeina@enlaerinunas lifesnisiuisnisadiayuniseaaui
wdn MN azfinuuasnludsuaes COA Tiiflunagntinu (home address) wazinuumsn
lifetime WinAuAuE

MN aziaanAludou Identification iwal#nisasnsidaunaazafafaanuilumia
= ¥ e A~ Y e ~ > \ o . o )y
el iuTunauvize lddiunisaswsidauwluasaan douaed Identification azldanuls 2

% 4 gy A o o = o ~ oA v o
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o PPy - % = = o A o , = Y
dapunFasIaanidan nisldeuuuundena  dnetlasiululiiusaulaanulasde
v = U o % 2 = dl 1
pnFasreaziiauldatiindunn M lnadensreamzidauainiuangniaenulas  Ad
Identification azldsanriudayaludan Mobile Home Authentication Extension Livadiagitlas

fun1saInIsudeya

2.12 NFAALAUNISSUFILNNLNALIAAY MN

nsandunIaFudeuAnna iy MN agusi MN agfluina@anlasinuiuasiniau
AUN99AEUNINULL network — prefix routing uazldsasandenszuaunisfiiamle 7 lunis
AeuAnina iy MN Negflutnenamenlaarinu
o % o ] =3 Y o dl 1 ] dl 1 v = :j/ [ dgj
nzdnduniaFudeunnne LAy MN et ludiadenilaesieinuasidunausal

o

1. wwnesiseatfudnemenlastinu anauuiaie HA Jn19UseniA11941328413

1
=

IMAFINLANY network — prefix ARNAUALAALT WIS MN (MN's  home

address)

1 1
= L2 a

@ aa , = / o A di
2. uwininandlaen9dsdanagiinuaas MN azgnanduniaivedannningidas
Terariuaad MN wardiateaniegdang HA 289 MN
3. HA Fuuininaudagdeliiu MN sufiag COA idsnglu binding entry

4. wANINAYNAINTTA MN EiN1nIs FA



27

Host

Mobile Node with Foreign Agent Care-of
Address

Foreign Agent

Router

Home Agent
Mobile Node with co-locate
Care-of Address

0 (Tunneled Packet)

717 2.8 uansnizdnLdunaTied ANINA AL MN Neguutnedanleasinein
o (]
2.13 NFTUIUNITIARIUNWALNARIN MN

msRanisueasuanadanlasiny MN  fiseeguuinaimanleNtinuazina
P o P PR o PR @ , A o ~

wilewiuTaavinagiun veesmefaunaesnisdauinng MN. uuanemanlaerinuasinm

o 9 A o dl dl 1 ] 1 :ﬂl v dl o 9 1
snsdndunianiieuiulungy < Nreegundiemeniaeing Tenns1en1sdnduniuman
& y X a4 . . a— Ny . .
Hazgnafumieuiunisedndunisasunauiall aimnenldasviall Wy nnsiiuun
Aagisiagllas (manual configuration) NsLA1NNT DHCPUag PPP’s IPCP tlusiu

N3t MN sieagifudnemienleasngiiu MN azfesingzuaunnsial s usees
dl ] (=3 dl v Qdd‘ v o o A 6 dl ] 3
Raunsadansinineiinnann MN 16 359 MN ldduiu@enismefinedauininaaanann
MN aznle 2 nseil As

1. % FA Wuswmes MN dauininmalasnimueaunnsaalafsuntalae ldusnsad

lafvaasuwnu MN T@uunaiaaeed FA a1n Agent Advertisement 229 FA
2. MN Musnaaalafsuniaildaindnnansiisumesnlsznid  ICMP  Router

v 1
Advertisement uazliismesiiu o doedeuininafieanain MN
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AnsaaneAaslunsmuen Netwie MN eaanzidaulddu FA uduazdaanisld
FA Wulsmasdivsunisdagaiininanaanain MN 18 lunsiingas uungde MN 819190

waninressalafi linisemetsngee i Router Address Field lu Agent Advertisement

1
a

v 1
A FA iszniA wananil MN  gnunsnidanisumassalantey MN 185U Router

Advertisement 1841 AR5T Memdel MN Benisunesléuds maedadunieann MN
AR NEOUEANANINT 2.1 81 MN idazindeuiieananndnedenlaiullfenedon o
finatn MN azsindninmananedadunied MN Wowineden oy Samsmedndunei
afulElHIEE e MN indeuiindusndadnedeu i

dwsu MN Tl Eaemzidauldiu FA 1n ) wee usiendanisldfieguun co — locate
coA Tunsitil MN azldtwsTnaea DHCP dogilegresnesiiansnsadauininaeen
a1 MN I MN uanannil MN flagnunsaldinsinaes PPPs IPCP “lumﬁifmmﬁmm\um
waf &1 MN lianansoldTnamaeadnedu faunsavnfieguessunesldannsdumiaag

14 (manual configuration)

'
=

FIN3I97 2.1 A9 NN ALEUNNTRS MN B0uz? MN aefitinelmianleasinarinug

Target / Prefix-Length Next Hop Interface
0.0.0.0/0 (the selected router (the interface through
(default) address) which the Mobile Node
connects to the foreign link)
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nsdsuilgeanssausnsuaunaanlandiauald uasdgniaualuineniwusg

toymdAMiiaduiun1s1euaes Mobile 1IPv4 l&un

1. NNl uAaALARINIIUNIELAT laNTNY LAY COA We IPv4 Hanunudinulana

a

= 1Y 1A ! [ = = v o
MN"IEIL@‘III@W@EIH@EI ‘ﬂ’]"’ﬂ,llLWHQW@LLﬂﬂW?Qﬂ@??MN’mLﬂ"lli‘ﬂ‘W mﬂm:ﬂmmmu

¥
NNTU
2. NNIRAEUNNNLLLIAINMAN (triangle routing) Wunsiinas liszuy wazin
Wlasslanafiaaluwinnm
o % Q‘ QI ] 10 o 1 o
3. NMNAdUNLULAINMAEN  nNszaznandalaeliandy  inldldwmaneiy
1Funaunsldnsasdaansuunisnay
4. Fyoosdinuuadsliu Mobile IP fnNse LSz LLNNN W INFasdenisas
nzilley COA (binding update) Wiy HA fanifindeundnaniiigiumans

AS Afasaanzide s COA U UINASINANTIL

|
o

5. nnauausaanll Mobile 1P TulsuiiNuenszudnedn A AaunNSUgLinInmda

|
= A

a Auaondnaeuind llasudsininedeya nisusudeanludldnluldiudede

2>

ya faesaiedynnngnussasnnuinny ug lnnndsiudaininadays

a

Y o 1Y 1 = -dl dlAdl M v 1 i [ ! (5 1
ﬂ’]?sl‘?Wl?WEI’mﬂllﬂllﬂ’] ’&ﬂ”IuLﬂﬂ@uﬂ%1ﬂ1ﬂ@%ﬁlﬂ?$1ﬁQWQ?U@ﬁLL‘WﬂLﬂm%ﬂﬂu@ AT

1ENSINALN AU AU AIAN N HLAAD YT
6. tlynuiessunladunisudlaunsdan loun nezuaunsdndunisimunzign
(route optimization) WauwATlyyMAATIUaINNTaEUNLLLANWAN [ag

Y L% % %

WAIN1IANLTIEW COA (binding update) “lUdEdasunge andaeraanis

a 9
1

X oy a ° ~ Ao, o o
ﬂﬂ;ﬁ’]uﬁ@ m@\?LﬂﬂﬁluLLﬂ@ﬂﬂ’]?Vlqﬂqum‘ﬂ\?i‘ﬂwtv\liiﬂﬂ@@wH@Qmumq\jﬂ'}ﬂ

3.1 msusuilgeanssausuad Mobile IP nladgiauald

3.1.1 Extensions of IETF Mobile IPv4 [5]
AauRuWIAaunsuitlogun Mobile 1P Tnaldaanuidnladnszazniaszidnaddasii

nnuanteaaui lnann satiuasldinanuulunisdedynyinudsnisameidaw COA
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2
o o

1398 [2] Aaauelianlaseteduansuds (Hierarchical Foreign Agents) widaulasa
aF1amuldl Usznaudon FA Neganduduuugn FA Negaisuduanagn uaz FA fiagszndna
N AUFU FA 3eudnanafimsasieny FA szeuduus 2 fatuldasFandn 49mda FA
(switching FA) 18 FA fiaan1sudanisaanzidess COA falvsl Audafuainds FA 721914
MRRA A LN T I unaiwasidun1e vl Tddesdenisasnziden CoA T
=X = L 2N % s =3 o P ~3 té(
09 HA visafdediunia nisuausaanaeii liisaau

nadndunis i liiaumzduniasgnldsuludunsiusiainis FA

1 =& = dl dl 1 v (<3 1 & v
sendnane Wdeanntlindeun  denaliuininpanmaszuinanisuausaananasfioanis
% 1 v

wiansawmzideullfiadnge FA szudnamne dnlvasdyornidesaadnlyluszuy

nsldniwennsAuena

3.1.2 IETF Mobile IPv6 [6]

dausesiunisnaeuivialiues Mobile IPv6 ANug umnaniaaaivlu Mobile IPv4 &4
[ 4

1 1 1 %
ANNALENAe aanlianRAAeLURZ39 COA AUNIB9aIN COA FalAN LAZNITlEnszLau

N13d3TULATNegeniulR  (automatic address configuration) laenslddumanwTAng

quj
Lo o = ) 5, Y ~ o g
(subnet prefix) NAALINDN (access point) m@ﬂﬂﬁzmﬂimmmmuﬁm NIPIUNLLATNALUDY
ginsndldUanenng (hardware address) Mobile IPv6 tndausinzequininm udautlane
N9 WAy aandw (Destination Option Header) Usznavusaadiunisudaaansides COA #fn
Iud (binding update) Laz daumauiun1saanzibian (Binding Acknowledgement) N1LiNa
- S T e e Y -
A1l Az L TuAUa8Mm19299N 19 T NABYINEY ADIRARARNANNI TSN TAINZI eIt
. . [ 1 -ﬂl % (=3 = o/ 1 o A 1
COA (binding update) fiLainaansausanlinaluuininameaiy uazadlldss HA vsagane
Ua1en19anAunila Ha1eInszuunIiae Wasunuldsuwinmnm faunufedsnsiadasdn
HnnsudednansnisanziauiniuAnnadeyasell  Tunisudennsameidaunanaiay
lawdalusil anrfdinaeundanenisainnsadanuneaaalansiiludllse HA wald HA da

] o I

= Ao Wy v,y o oA A = - P
LLWﬂLﬂWVI?ULLﬂqqﬂHﬁ\imquﬂﬂqlﬂﬂﬂquLﬂ@@umiﬂﬂﬂm’]LLM‘LN Iu?lmZLﬂﬂfJﬂu@ﬂquLﬂ@@uW

U

2 N o 1 o 1 a 2 dl -&l v =3 o =
ansauidsinaiaalai s ud lldegansdaamisandnuniiave Iddeuininaundeannil
44 o . o . N -
Reun AR Tifeinu HA N1edadumieuuuizandn nedndunisiuunzign (route
optimization) 11n19.a8n289 Mobile IPv4

fnuanlnnsudsasmeiieu COA falual (binding update) Funnvazgdauiningld

o

S o & o A 4 X X ,
QVI@%@WNMNWHL@ﬂ1@WMQGLMNVILLWQN’W IQE‘VIQ%@QV]@%V]LWN‘HLM (extension header) Aa¥

o o

aAuliFunssiasdewininalaasael (hop) Aedslumunagpunnnaiaalanludues
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antnaaud Weantnaauiliiuudanazads aeldald dailugelgaving Aean HA uay

- o A d A X e o gy a o a A
winnAazauNAUNNan teReun uluinnafacliduniamilaniuaniiinaauiaglu
Tasadnatinu (WAniNAgNAINIan HA)

dnlinwunisudeameiden COA lual dassiuniazaquininannin HA faqiiu an

1 HA dawiinina ldenatimuiaaines COA (ggilh 3.1)

Home
Network
Home Agent Correspondence Host
o 42
@ o] || [}
X '8_ =L
3 S.ile
2 o =
2] £ II 3
ic 2 | | o
@ <
1
=z y-
Mobile Host Mobile Host
Handover
:|> Visited

Network
B

Network
A

717 3.1 Binding update 1 Mobile IPv6 [6]

dalffFauaad Mobile IPv6 LHalLFeLnLfL Mobile IPv4 oA

1. IPv6 @1N1909AATTUNNLLAT AN lAN1NN9 IPv4

'
[

2. Taidiaed FA wananniidadliuilganisuds COA Taamseriulaaindnsinngdsunning

Wian tpaaun N lEdeunninalaEaau g ldandlusasdeuininasan1dn HA Aau

3.1.3 Hierarchical Mobile IP [7] IeiNNga1ag Higrarchical foreign agent e
tleymniAnaulun19Iu89 Mobile 1P lunstilassdnadl FA war HA agflnariuuin
=3 =S U 73 1 d’ o L% = o 7874 o b4 ] ¥ [
LL‘WﬂLﬂﬁ]@\‘][ﬂ@\ﬂfﬁL'J@Wu’]usluﬂ”lﬁ‘@ﬂ‘ﬁ\‘]‘l’l’ﬂ‘ﬁﬂ’]?@QVIZLUHHW’{LWI]W quﬂﬂﬁiﬁ\?‘ﬂﬂﬂu@iﬂﬁl@
dl = (=1 o ZJ/ =3 o o 6 o/ dl v dl
L%@QLLﬂzﬂdLLWﬂLﬂMnyW\E ANUUAINTZANUNTITNINIUABY FA VLﬂEI\‘IL?’]LI?]@ ADUNIE IQEW]

o A o 0 v o R co i | . .
FA faauargnan naliidlasea¥egusiulid 1mefiugegaEandn Highest Foreign Agent
o Y o dl 1 1 d’ o/ 431 1 Y o -dl
(HFA) LL@Ziﬂ’]‘Viu@slﬂﬁl’]LLVI‘HVI@%?Z‘M’J’N MN Lae HA GNWQLLV]uu@%sLﬂ@ﬂ‘LI MN mmnzgm

1\ Lowest Foreign Agent (LFA) finuualisiaununag luduniasendng HFA uay
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LFA 1l Intermediate Foreign Agent nuual FA AlAuuaa LR ludunianiuae
W19 ludszmndng HA waz MN wlu Switching Foreign Agent
N T X e . 2 d s
nsanuinneasiaunuanluaneurilazinludauaamanniswingue  (ldineades
o dl o 1 o Y o o o ij/ a A o [~3
funsidasuudasinuiaaaasmed)  dsunuluaisuduanaiifes FA  falpaafiay
IN9TLULL Mobile IP A9l M1 N2096aUN1sN 7] Aa LFA AatlszniAtnagnssing < s9u
anagues LFA uay Negaasdounudunat lusidudugeaulil e MN dadnTamiuais
wn MN fazdedannufeeamadauldiiu LFA antie LFA azds unacknowledge
binding update wazdsdaminuFasaeamzdeuwdullse FA Aardududaly lunsas

nzifauazaineg Binding lu FA nndaiisieatuuduniegzndnes MN I3 HA (411 binding

update 7 HA #ael)

Gateway
Foreign
Agent

Mobile IP
Visited
Domain

Base Jation (old)

31l71 3.2 annilmenssnlasetng Hierarchical Mobile IP [7]

de MN uaudeanuazdsdoanuiasteamidaulngdnunid LFA e Switching

FA Tiudamanufesasameiiion uaz LFA-As9anig Binding Entry 289 MN  dndamanu

=3 v s

v 1 Y v ]
Fogreaanlienuiugnaasnan LFA fdaaufasinfuinnisawmzidauaiaiiiudiuniaed

v
v Y

nsuaureenluieddin (Local Handoff) Asiudapiumauiunisfesreameiieauazgn

a1gaanlng Switching FA waz@inauun i FA

3.1.4 Mosquito Net Extension of Mobile IP [8] lindauasneun Mobile IP e

' '
= a

aduayunseaeun ildss@nsninunniige uaziinandaveuluninauees Mobile

IP d2ua81el Mosquito Net Hs1eiazidelnsail



33

- fmneenssadunalneinlddaniaanedadunis Mobile 1P uwuuaimng
(Mobile IP Specific Routing Table)

- r‘imumiﬁﬁﬁmmu%umqqmm Mobile IP (Mobile IP Lowest Agent) fignunI0sn
@379 COA 1anel | fiv WL MN Folhien wazmedngssifazaniiunsldatinemeiss

- WindsuaenaInslnrsaatiuayunisaInziauszud s MN waz HA

AnIeaziandndu Faumn uwinnafildlu Mobile 1P figauviniifisduaniaelaien
T iflesannnnsdeuininauuudunnsdesmns Mobile 1P ludefians anunsadaniddnay
NI AU NLLLE N VAEY VEaN198 ALY AR AN (bi-directional routing)
099N ALEUNSULL route optimization 284 Mobile IP azlfnsldlaiusansaalis
wWaF (router ingress filtering) e LLﬁﬂLﬂm@foﬂﬂ?ﬂﬂ‘ﬁﬁ 5fmmmm1@ﬁ°nmﬂ7imﬁumq
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%

3.1.5 Reverse Address Translation (RAT) [9] Li2AAT84 RAT Aaud ludaandnnd

T Mobile IP Taafiilhuniemnasuiileymiuuugnidzes Mobile IP Afinduiiiasainann
o all o dl al[ o dld a a 1 o .

WARUNNINNUNATLAYUNSARRUN wazn1sieIunilss@nannldifinaes Mobile IP
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o A o ] o o o A v p A 1% ]
1WuAR N13INEINIIAeFINTLNIININULLINTN TaNassPe ALARIaIN1TNANAINENIEIY
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#191%42249 Mobile IP BuaniuszuuLffng (du nisameilian, n1a1gles wazdu)

wnuziinnsuitloyinred RAT lildauiussuud[isnag
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Router Router
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Mobile Host

37 3.3 Tassting RAT [9]
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a
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A
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N13N1NIUARY RAT HINeaziaensivil Aa annmd1il Correspondent Host 1584013
duAnina ity MN paunedtiniuaes MN aUnsnined-RAT. Suliifieesfuuining uas
utlasagaes MN Nelu Home Network 1iae fvuanettatenisrasuinne liuies)
dam311es MN Waznamuanagfiunialiidunataasarinenl RAT saeiuuinnngnaalids
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' o ey o - ' ~ PRp ¥ a
@ﬂq\iblﬁ‘ﬂﬁ RAT VLllyLﬁﬁ‘g'L‘!ﬂ']?VHLLﬂuﬂﬂ@‘V\lﬁ\zﬂ"Jqﬂ@ﬂquﬂqu@@\‘]@ﬂquwmmﬂuLsﬂﬁ‘mqﬁ\QLMUﬁ‘ﬂq?



35

v 1

Tdwiniu (vertical handoff) daidamanisldeu RAT antlusassnssginsnizns RAT i

\FI

3.1.6 Handoff Aware Wireless Access Internet Infrastructure (HAWAII) [10] gn
mumﬁmﬁﬁmmmm Mobile IP ﬁﬁﬂmﬁumuﬁqzﬁﬂﬁumamu@mLﬁ'umﬂ%u (High
Control Overhead) LaznaAReuTluTesauTina iceAeud 19U HAWAIL Adiauenis
Usudgalnsinpeaaaminenns (du RSVP) i MN 650 COA Inlluusiazasaiinnis
wauFeenfisasiniraeanineins HAWAI aaualsfinnseanennsvinanuaes Mobile [P
aanlyl uadldinmuadenuaeslammiy WaeunsaslugauaeaniadidasaneFaiane
e AR L nelulawuatlsznaulilansismefuazqadnde  (Access
Point) ‘v;mﬁ'qngﬂﬁmumlﬁmuwmm§uﬂW?Lﬂﬁ@uﬁimmﬂmmﬁuwmm ArytyntuAaL
ANWLAEIRY HAWAIL (HAWAII Specific Signaling) Lﬁ@ﬂi”uﬂ;amﬁmLﬁumﬁaLL@:ﬂﬂMuLﬁﬂ
na esTisaseuinalamutey HAWAIL fulaseinemanasiiiedn Foreign Domain Root
Router it Access Point Wsiazapdangnsimsdh il FA 299 Mobile IP I nwmuzisuzes
HAWAII Aanisutauennasianseenniglulame  dunisuauseanszudnadamn T
Auaznetiiy Snszuaunnsinaufisneii nadluanasgnatduayulas HAWAI uaznadli

ARIAZNNULLL Mobile 1P



36

IP Routing Table
Mobile’s IP Address Port

Paging Table
Mobile’s IP Address Port

Base Station (new)

Router Base Station (old)

Domain Root
Router

HAWAII
Domain

921 3.4 annilmanssuiazadng HAWAI [10]

nsuitToymuuy HAWAI Aa MN agilamuiinu (Home Domain) 13 1 uus (1w
Weniulasatatiiuli Mobile IP) Wag MN ﬁﬁ@g‘i@ﬁ%mmLLuuqﬁmaﬁ’Luimuuﬁm o8
HA Heraaziinsvnanuuuy HAWAL e ldFlE demn e lueg lulassnaseriug
melulaun HAWAIL ufia MN aZldsuiledlefimneamiiandldfagineuwini MN dq
agflulniuuinu 134'ﬁmmﬁﬂmwﬁ%uﬂmﬁmﬂm 1 WAZFIWNUTNUIEY Mobile 1P i1y
FaeiuFin MN wndeuiillitla nisdeansiu MN azendamsmdunsuuunadrtulamy
sinatiumas HAWAI msudinelasstne HAWAI Asliuegiunisdmdunisasled dwiy
nsieansmelulaiusnaiiiaes HAWAI azdadunnengldmnedadunemeasines
ﬁLﬁ@ﬂiﬁ’ﬁmﬂummzﬁu fadumsdnialassdizaes HAWAIFaL UL R meRsdL
wnrasfiaylof wiaslifoelefiduileumuntieatlszindesiun udldldddviunen
Auvilszasiun

aneeasdeadneiy  nalnaduayunisedeuiivuninaeates HAWAIL  az

1
[

naul14n19919 a9 Mobile 1P ludumanusnaziaisoannaudn MN  asifaiuwidale

u

1
=

nmelulamuriuaes HAWAIL 1 MN agldnatflaiuiiugtangy (unicast IP address) ag
PUNELAINLS HaBuTlaeTas MN avdstaninuiasuaasnzideuluniimes Mobile 1P 4

o v K dl ¥ K Yo Y % dg/ [=3 7 % ¥
ENAALLTEN Lu@f-gmmeﬂmmmfnm@wau NAZANYAAITNATINAUNINLAY - HAWAII
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(HAWAII path setup message) lusaismassinaasiaimi (domain root router) Tasmas
o/ dil o EZ ] al 6 7 U dsj U '8 1 o/ dl 1 Y 1

satigniua Widuanedaseesidneundiudn  wunasusazsianay luduniesening
MN LAZANTIENTT12 U UN NI AGIUANNRA (forwarding entry) 4 MN 37 messinass

T gavirasmessnaeslawuarasdaniuaauiulidqadnte uazqadntsazdsda

poNsaLiUNIsamlaulusuuaes Mobile 1P 19U MN wininanidaaniedans MN
azgndelUlinmefinaesiawumunnnaaadumnilsngluneglanaes MN Waudin

naxnteqadneddamuede  fazgndndeliie MN Tesendunis@endunieann

1
o =K o=l 1 R o o

forwarding entry Aigniiunnlilusnasnatdszuiasqadntieiusn MN

a

| | '
A 1 A =

104z MN pdeuielulnmuaes HAWAI uagliinaeundnalilfaqadnduvialng

D

MN azasmzilisuiugadinne dagnisdedenauneaamnziiionlilfqadnnenlud aniuqa

' '
' T~ o

dnnan ludazdedamauudadunialvsiaas HAWAIL (HAWAII path setup update) Wada
T Damndun e ludsqainneilua wazie forwarding entry aas7iatjlaiaas
MN 139qadndenlud andudananu path setup update avgnashlliiusnaiia
1 o o & o .‘1, o a v ralla/ v

seudnameiatall  ismesAafazinanunndn®  fusmesnsudeniin  path  setup
update  LlumaFARAMUSAILN I AR wd w1 T L Eun1elud (crossover
router) sfufiazuiila forwarding entry Titananaslunisdsuinne i MN liqadnna
= | L& v oy o ,

Pl wazduniannfazunaenylil nszuaunisudsduniglnaiifisadn “forwarding path
setup” LHasaNdamIN path setup update 189 HAWAI gnasainaadnfailuslileaqn
Y R A v v R A D @ % o 9y = A . , < T 4o
dnfafiiniuge  qadatedimnazdaininalifuaadnfs s ludesnauilavintiuneui

= | A oy R A \ Vv . Y =R A N ~Na
LLWﬂLﬂm@z@\jmqm'ﬂaﬁmqﬂﬂmiﬁﬂ Iﬂﬂimm@ﬂ“qu"ﬂﬂmqﬂ\"IWLﬂq QﬁuquuﬁJqZ@Niuﬂ?mw MN

= o P = aal e L
deansiuiusduieaTumRen 3aaurenanilawn 2571847 “non-forwarding” T9RasUNN
. i e o d L4 o o aa . e
fiu MN naeansiulunay nnnngauilaluvaluasameaiiuds non-forwarding azdsdanany
oy = A ! o &) LQU ), ) Y
path setup update @Wﬂ“’gmwﬂmwﬁmu VLﬂm@‘mmmmmeamu crossover router RMNUU
< , = \ M 1w \ Y R A

WiAnINe Azgnasne MN TngiNnw crossover router Wi lfiagnnuqadnneiiia

Wl MN ansrsaniaulsmauiu Mobile 1P 16 #9tiis MN azl#51 co-locate CoA
anTauFetinuaes HAWAIL (HAWAII Foreign Domain) 80021 Tuainnaad@eansiu MN

(%74

(Corresponding Host : CH) azdewininaundsnasitinu (lulnslnasa Mobile IP) 289 MN
Toamse e HA Fuuinnaudoazinglusdaauininaunls MN lisnasanlulaiwusing
tuaas  HAWAIL Wauininagnaadnllulamuudafiazgndndunienin forwarding

entry T1fasia MN
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MafineuLes HAWAIL azuenuszaniazaesddeaniluasaslszinn feaniagiiu
i (active) fuaN1azasf (die) muaninzes MN dusuldaniaziiuf ssuuagnsy
apdndedia MN § il MN Tuaniazveisszuuasmauiiosnguaesqadndavintiy iled
uRninaRdsls MN ﬁ@gﬂummquﬁq Tauaziwazan MN Lﬁ@mﬁ%mm%mmﬁﬁq

MN

=2 a [y

3.1.7 Cellular IP [11] Lmu@mmﬁ’ﬁmalm‘fmﬁﬂfmmmmeﬂmmimwmﬁﬂﬂ 7
Fasiinsfudedeyannning wazddllussnunlinasieansgnsunan fa¥a Cellular 1P
81491 Mobile IP 1ﬂ1ﬁ5mWQLLﬁﬂﬁyuﬁﬁﬁﬁqm ii8997n Mobile IP iangiuniaindeni lusziy
anlasuintdu Mobile IP nziudnmuandesiiluaipdeuid “ Mobile IP lilfaanuuy
MI97995U MN 41uusn W3IzdImn pXaTifinnTsuasaan FA 989 Mobile IP Az
4514 binding update ¢l lduenuezdn MN agluan1nzla adunsldninenslidue

miLLf’Tﬂmmﬁ Celldlar /1P i@ueAe  uansznvaennsiadeud iiiugndudu
(Hierarchical Mobility) Tngiuiivaanidilnauaa (Global) nu lanaa (Local) ddlunisuaus
aarluninaves azl4 Mobile IP ileariuauunisuanfean Tunisuauseenuuulaneaay
¥ranunnudildiauely Cellular

amsuiaseanauuy Cellular 1P ‘EumLﬂ?{ﬂuﬁ%gﬂﬁmuwmﬂL@mquzﬁq (Unique
Identifier) 3azlddvusadunisiininalnglid1iflugn MN %ﬁ@qﬁﬁ@%ﬂ@ﬁumu CoA
viuAalyl 1P Address 1 Unique Identifier 189 MN 1114 Home Address Faazgagls MN
wausaanluuuLaas Mobile IP 18 agdrglainin MN a1aldanilusiawineiusansu Mobile
IP W@aelna12n1919119711284 Cellular 1P i linnseadunnsuusleaudng

mmﬂumwﬂmﬂ?{@uﬁwm Cellular 1P l&fiaunniagisnnas (Gateway Router)
war Tupiiawaes Cellular IP il ugiingnilasstng Gateway Router siaagiulanans
w1a9lAT9TNe@umadivie (internet backbone) tarlAsedngaay Cellular IP Tuawas Cellular
IP %é’i‘mgmﬂuiﬂwﬂwvﬁﬂﬁq Cellular IP. (Cellular IP Access Network Node) Lag

A ldlusilifluqadnicludulassting dasaineuniui Cellular 1P Auun laanu

dngunsalinantiuazfasinanuivuglnsallians e
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Home‘Ager‘n ‘

Router

Mobile IP
Foreign Agent

Gateway, Router /‘/

Mobile Host

Cellular IP
Access Network

Cellular IP
Node

71 3.5 annilmeinssnlagadng Cellular IP [11]

3.1.8 daurENagUUAYUNITLARAUN SIP (Extended SIP Mobility) [12] dau
o ! o tﬂl dl % o g’/ &
wee SIP auensdiudgsdanativayunismaeunaedtyynapauan lutulssyns
(Application Layer) 11 Session Invitation Protocol (SIP) [9] ;ﬁm%‘w SIP 1497071971791
289 Mobile IP Tunnsdaaassaansainuuiiaaass (real time traffic) Tvdaulunjazdani
TnsTneeagain nsuandeevrasazldioaides ldnanlunisdeuininates wazlduunud
a | ) = o A =2 = | = o 3
M54 Usl Mobile IP HN199ALEUNTIMLLANNIMALN AHNATMUNES UATHAIUTRTRIUAN
inAdiNTBAINNsing A A lilduuusianddunlaes  SIP. AaannAgulilunnaoun
o vy 'Ry v | | . | X o 1o A =
aNTnuanasia bisae et ueaild (MU user @ sip) Madianiziiazgniugiuiieg laites
MN Asiaslisdludedldnagtinuuwuui Mobile IP. fasld tnad SIP aziifownuat Indny

{1 uaziigiinsnllinanisans SIP (SIP server 13a SIP proxy server) agnitlulassiing
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B

Mobile Host
SIP Server

Base ‘Station

3171 3.6 anailmanssnlasetng SIP [12]

Twsnaea SIP azavuayunIsndaunaesyldiny WigldnseinsEunisaesns deliananu

!
a o

deylileia SIP server @9 server Hagnauneglefiaesluandennidiy Tnaazanuludagn

=

I8 o 1 . 1 o = VY o d’ = [J a 2 dl [l
NATLANALIILN (location server) LL@mzmmmﬂuﬂuiummmmﬂ ﬂ’?L"ﬂﬂJ@ZﬁLL@\W]@%1@W
PRIPN P o o <o v y A & A ° e
?J@QI‘LMVIL‘I]O;IN’]WQEI waziNAedniunnealantiy ) msﬂmmmumﬂ@wm%mm n

Y o 1 1 svdl .
’QZLL@\?M’]LLWH\?IMNVLQVI location server

=3

asinalanmu SIP lulerassuntsldinsinaaan@i setiudquasng SIP dayldanuiy

v
Y o o Y

TwsTneeaganls Aeiudaing SIP Aguuziin e Mobile 1P Tunstii ldinsinaoandi

3.2 nulKandgiaualaifenunisdsulssanssauznisuaunaanlulnsinaas
Mobile IP

oo o o= , = o = p oA PR Y

A4 [4] IRauelifinsdauininmlllinandgausnilud Wasntindeuils
Fruwininadunaiin aessezinad i lumaseuininailadenisAnuaninanuguun
AINNIMIAN retransmission timeout (a1 TuN99RAUNdIAz N IdeElagFuLlanengTy

Yo (5 dl ! %’/ = dl -ai d” ¥ < v a v a0 v
1@?ULLWﬂLﬂWW@Qiﬂﬂ?QLL?ﬂ) WINANIAREUNIAAUNNAIATLAY  NAzFARWIANUNINARY

| 1
-

AI & ¥ K a a dl 1% 1 1 o = dl = A =
FuLaUARANLAY A9dedry TN LLu@mmeﬂmfamamiuuiﬂmmmuﬂmmmmum@@um

v o

Jadnly wenaniluanisuenisinsiediuanifigiuwms winissienislassdnefuaniiignu
e eu o a X L 2 . y . Ca Y4 .
anilnddaligiadu  (nasaludulassdiaazldnauiundn  nsseludumeniodays)

nsnupasinsinpeadundaudie (TCP) azililym Asiuluanuiae [4] Asaualinga
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nsdeansisnna ldansnaundinisenielasanaiuanitigiuaniilvsiaziadadu - aan
HARNADINININIUNLGIAINITDAANUIULANINAG YN wazan handoff latency 161 (199
waiuanAldFuuininegaingainantiguaniilian aunemaldiuuinnafownann

antiguaniilluia) MeaziBeAnIM1uLandfagli 3.7 uay 3.8

Foreign Host Old foreign New foreign Mobile host
(sender) agent agent (receiver)

—
e 7 e S —
\i%a.@fﬂ&%&,-i_

) Interarrival timeo(it
Ifno new beacon messageis | @ ko e —m—m———— _f -

received during this period, M’OH tation
then a MH can detect its .
movement earlier. wt‘kdv rtisement

-—— _—— e = ———— gl ——

Registration request

717 3.7 lnazunsuvneaaiuesnisniadanisuauiaan (4]
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Foreign Host Home New foreign Mobile host
(sender) agent agent (receiver)

\> Packet
§§§ receil\(/ed
\.\><Handoff |Oss(§: lMobiIe host
\X )Zm

moves
Registration request to New FA

D —

Registration rgquest

Freeze data Registration reply

v transmission

~

Registration reply Reqistrafi
egistration
approved

£ LN Acknowledge with
1_/ pre_value

|
v Start to send

gﬂﬁ 3.8 lAazunsunI9aILARIN T AGILANINATIAT195 NI NN TuaUAaaN [4]

3.3 nsinaaamsuaunaawlulnsdniinfaunssuuigagans [13]

andstininsinasan lidmiuuauseeniugviussuuinsdwiindeuiuuy
Lsngma? 3 WUy e m?LLEIuﬁrﬂ@Wﬁmu@Nimﬂiﬂﬁ‘ww (network-controlled handoff :
NCHO) n13uausaansngANgleuanueddnnilpaauh  (mobile-assisted  handoff

MAHO) waz nisuausaaniatianinaanitiinaauil (mobile-controlled handoff : MCHO)

3.3.1 Network-Controlled Handoff

%

wslnaaa NCHO. Tawtnsaznantinnaedulalasdssiduainnisdaniuussaag
. 40 m A dn e Ao Y . Y .
mﬁy'\mmmum@@uwiﬂammuﬂmmaLﬂm UNATIATITNEATA519N17F lasIM T

. ~ N a o a = | A - o
?zﬂqq\ﬁ@ﬂ']u‘g’]u@ﬂqulﬁllﬂ‘].l@ﬂ’]uﬁ']u@ﬂqulum LL@%@ﬁﬁ‘xﬂerJ@’W]sLmuﬂ’]?LLauﬂﬂﬂwsLﬂ

|
L a

tasiige Taavinll nszununisuausdean (luntuuieis nsdsdnonEnuuass N9aaL

1 o/

dasdtytynnd uaznnraantan1eiaseng) azldinailseunn 100 - 200 Jaddund deazninle

a o o 1

a a Qi ¥ 9 | dl 1@ o P2 ‘dl
NAAENAANNHALNLN LLN@ZLﬂu@ﬂJﬂg’]mﬁ‘UﬂqugﬂLL‘LI‘LI‘MLN memuuimmﬂsluﬂmmwm

U 9

]
o % o val

wanfuld  deayanaaiupninindnanudmiudldiaunaniulingudaistaluseuy
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eAnilAdaun  (Mobile Switching Center) dayamaiildduiunisdnassminans

(resource allocation) asglanmd  1aUsAaiinaaInNsuaRAaaN lALIFINIBITE LTI
a a o 2// & a d’jd 1 o QI v dld dl

UNABIAE991 5 - 10 U9 Asdsnsuauseanaiiniasllimanziudundanninisulasy

uiaaisa uazdgldanuaunnn

'
=3 1

NCHO ldluszuuTnsdnwiindaungannis wu ssuumsdniiadaeun AMPS seull

MIAWITARAUN TACS way sruuTnIAnyilAaauin NMT

3.3.2 Mobile-Assisted Handoff
Tnsnaea MAHO Hnisuinisauaasnidudon nsaniilindeunivinnlunig

ARTYCYNL LazFia MSC Antiiandula scaznaiilaidnssmuma 1 Aunnlaeilszunn 6o

atiNgIaINTLEURaaN LU MAHO A 72uu nsdniipdaunataaiasl

3.3.3 Mobile-Controlled Handoff

Tulnslnaea MCHO - nigpaupnasafluntviaesantindauin  nsuausaan
a dgl ¥ = [-3 % £ 7% a = o [ I dll all
giadldnanieadnties MHoalassn 0.1 Guil winnzivinsdwiinaeunscuululas

- ) S A Ay sy s o o o
FINQANT (microcellular systems) @ﬂ’]uLﬂ@@uVIiNNsﬂ@H@LﬂﬂQﬂUQMﬂqW@ﬁyfqum@\iéﬂﬁ

dl 1 & 1 o v o v a dl dl %
AUEY  usnisuaudeanaznedya aunulunuyldan  annilinaeunazdnANue
doynynuannaniigiuseudne dnsvaudtynuinstnaulutesdtynindes nisuausean
a X o o P =~ oo ) ~ = o Ao % =
arBFnauinAuusdn g unan g uiaqiiuaindianiigandulussaunnivuald anil

4 d . I S —
indeunazdadnynnuieselldianiigiuaniiludinevesie

I
=

MCHO flunsuausesnidglutunszansgueaninign  deasinlinssndula

waudeannszvinlaTniangs anniszaes MSC mazldsesntiunsuaudeaniiuanii
d A gy g .
IAROUNYNFNTURRTaLIAE]

MCHO Elf’ﬁﬁu@xuﬂmﬁwﬂ’émmmmg’mfﬂiﬂ (European standard for cordless
telephones. : DECT) g aonflirdeuiuazantiignuaesgtesdtya ety wazanil
FIUAEIEUNANTTA LU Annuusadeyn uazdmandaianan Wiuaniindeud
PINNIUAIAR T AIUNAIF Y P AUWIRaN ARy uunnaan (C/1) ludesdtyoyio
' %o A A Ay o = - P S - =
Islifuaontiindaunsae uazsndulauauseeniasaotindeun Manisuausaanluanid

= o & 1% = ¥ & a aa =
Frupeaiy waznisuauseandmaniigmldrazinainisuaudeen 100 Haaiuiiley

ANl



3.4 aanasnulunisuaunaan (handoff algorithms)

3.4.1 nMauaunaanNNIUNLAMNLTITBIR U (Signal strength based hard

handoff algorithms)

- a~ X o A Aa o o a a N a
ﬂq?LLﬁuﬂﬂ@V\lﬂjuﬂumﬂ’]uLﬂ@‘ﬂuV][ﬂﬂm@ﬂﬂ@ﬂquﬁquLWﬂ\?ﬂﬂquLﬂﬂq

o

- X o Y v 1= = o v = X '
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I a

- nsuauAeenyia il w1 dmeslunissndulavauseaniives 2 A1 Ae ANEa
Wafiada 17e NNTLaUARENNNTAY (handoff margin) AT IUNATBIUTINFAN
F2A919 vize ToresdayantiNadt

- AuIRYeIUtiNA TRt NgAAWINLARIN NN E ARt TAEN

3.4.2 MIUAUARANNTUNUATMNNIAZSSALUBINEY QD4 (Quality and signal

level based handoff algorithms)

o o o a A o

- fndulanaudaaniieszhudnyainave ludamentosnay wiasyAudonnu

ISP a a ﬂd‘

a 1 dl dlo/ 2 =
QWQIM%WHL?@NIEQ‘H’W@QVI uimmmmugﬁul,ﬂwma HANGAUNURALTHILREIL

q

(threshold)
1 dl o = o o o =] o

- AnedanrinTeIRIN HTesTAUATIEN0 AzgninFELEUALTAT899m
QI d‘ dI o O CON =) (P
Gudasugailudanmuanisandulauausean

- HassEMdeARAENNIANLANAENILAEUAzgNEaN T lwnsA T nlAnqa

Butlasuanlusd

3.4.3 nisuausaannduiusulseinauasniag  (Power budget based
handoffs)

- A o o o = \ =i =i =
ﬂ’]?LLEiuﬂ@@W%ﬂuﬂUQuﬂﬁ‘zuﬂmﬁﬂmﬂﬁm ’%‘W@W?M’W’]’&ﬂ’]uﬁ'ﬁu@ﬂ’miﬁww-vz
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mympmumgg\‘mfnm@gmmum@ﬂuwmuum%mw

3.4.4 nsuausraanNNUsufAImINANISIgTlARaUR ( Velocity adaptive

handoff algorithms)

dl o a R oI/ o 4 o dl = dl dl ¥ 3 1 '
- Wedanasnuiillfvaslfanssousaliaannilinaauiana annuiia lduliuey

1
= =

anunanimuilin enfazAurAqa B aaunmuncnga s
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- msAvaunaaBRatua Ny iundussey  wanauadaslunieiy
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algorithm) HUgULUNIIATNIMERI AT N AR TAUATY Ry
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TUNAREYEIANE ENANINFIWAN THIATesdtyry AT idnIInTsiAsuuL g

I | I
A a
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3.4.5 MsuaumaaanidunuanEuIaInaId NN asRanaId N

wnsndanm (Pilot-to-interference based handoff algorithms)
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g Jey

o o
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3.5 msﬂ%“uﬂ'a;mmsnuzmmauﬁwaﬂ"tu‘iws‘iwﬂaa Mobile IP Maualudnainug
a a 'S o éj % aa o & % QI &
AnentnusatiuilfauedsliulpansougnisuaudeansoanisEuuausann
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Mobile IPv4 unaaniawmas faae liiaanldllsunsu Network Simulator ¥38 NS2 [14] &9
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Subnet A Subnet B
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Mobile node moving
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Subnet A 7 Subnet B

v

Mobile node moving
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Subnet A 7 Subnet B
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LCS : topology overlap 30 m.
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LCS : mobile's velocity 18 m/s
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P1: mobile's velocity 18 m/s
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P2 : mobile's velocity 10 m/s
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P2 : mobile's velocity 26 m/s
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handoff delay : mobile's velocity variable
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LCS : link delay 256 ms
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handoff delay : link delay variable
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LCS : Bandwidth 50 kb
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average number of registration attempt : mobile's velocity variable
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average number of registration attempt : bandwidth variable
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average number of packet loss : mobile's velocity variable
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average number of packet loss : bandwidth variable
250

200 @

% | —m—ecs
|
©
Q100 - r- —A—P1
L =%—P2
|
|
50 !
= )
|
0 T T T x
0 2000 4000 6000 8000 10000 12000
kbps

717 5.47 AuauuAninpgynelussndnuauseanniienis nsuiuwusiafluasds

917 5.45 D9 5.47 UAAIRWIUURNINATIG UM BIEUI RuaTfaan Taudlsiuningas

handoff delay uwininadayadesiaedns1asn e MN 19an13Rasail FA LRNINANAINNET
FA dadnlaianunsnasliiiu MN Tdasesatluinmanslilaundn MN azameiiisuaiauas
Buiuuininadayaainsiaunusnlus handoff delay lTudsniawatihuiludoanaindundn

v o

Al % & 5 G = P = g .
handoff delay sLuQﬁV]VLﬂNNL@u@VL’J muu‘muquLL‘Wﬂmm@tyu’meluf)ﬁwmuﬂmuﬂﬂmﬁ QN

a

a

1 1 v 1 1 % 1 1 1
U 5.45 wininagoywaalianianeraesisuay ECS Nuwliniinauieluninaaud

% 1
@ XK 1 o =

3911 FINariL LCS Baisunisuauneansaal Lifetimes AsiuluafiinaaundiazGuinng,
dnd1 inTiuauseenadn § handoff delay gendn denaliluafitndeundnas aziuining
S - 4 Ay o & LA A @
AUMNENINAL TUAY HAANaeN ITILALAAIUNANEART1L3Y 10 WATABIUIT WLLANNAZEY
o . 4 2o Ty < e m g

weedg 222 wwning Waliluardaunsaananusa 26 wRssedund wuwininAgoye
\aRE 175 URNINA

IHANANINNII3ABILLUNR delay udauilsan angihn 5.46 wudn delay Tu
inedanleadayaszdng FA2 i crossover router HNARUATUIBLANINAZEYMNETENINY

& 1 dll aial dp (1 d? o ai
nsuaurean 1e@anleany delay g9TU AzWLWRNINAgEMNENINTY TuuLLAaenlas
AYAUAININ delay WL 256 HARIUNAUUNLLANINAGIUUIENINNGT NaT [FaINLLL
o ai 1 dl al 1 o a aa = (=3 ?/ add‘ aca
ANa0N e TaNTENH delay WL 2 HaA%WNT Uszannd 10 wining Heludsnaue uwazds

nlfagaualy



90

o o

dl = o dl v o 6 G 1 d‘ !
WanansunIsaaeuuLnn e luwaAlavidusall sAn mngﬂ‘w 5.47 WL

]
= 1 o 1 o ]

dl o 4 o= 1 o a a Aa a K ° 3 ¥
LN@ﬂ’WMUﬂIﬁLLML&ﬂQﬂWNﬂ’]MW@IQLVHT']‘LI 50 Aladmsiadun TNAININBATIANLANINATDY A

v % -4

330.32 Aladasiadun in e messesnsetluininaiudidnazliiiansuaudeeinis
drivua Al uLRAI AAWRNINARAZg UM ENINTY ALLWAIAYAING7 300 Ala
Tnsadu i wuusiaiazlnasaduuuAninangueuageunn wszuananie

¥ % < ¥ % < dl = =3 %
masazsadnsatuininadeyaudn winnanldlunsameidaundssinniazgnasadsqe
N handoff delay 4431 danaliduAninagoeiuaIuUNINIL NULBAIATFUS
300 Alatiasaduiililaui 10 wnnedasedu N wAnnagoadaAwane9iul

o A « S W " v o . iy
NNt WesannuAninei llunisaanziioulignaserliues andunnsEuuauieanson
LCS ManuauuAninagoymna lluanseiuuninmeiz LCS Bxuausanndn uddnuining
i lunsamadauarlildgansathiasanuuumasisaniull usinnsEuuausaandimi

W handoff delay §4%1 LAZWWNINAGEUMIENINTY



UNN 6

asUnan1siqEuasIalAuaLUL

6.1 @gUNAaN15IE

InenunusaiuiiauedsnIsUiuLanssnuznsuauRaansnagNeNI9EN

waudeanuuuliusiald ansnsnagnanisdiaesuunlAnal

1.

A1 handoff delay 71 1HaINN1T91889ULLTY 3 NTEL 1UAD NUUALHERTITIT
MN iflusiautlarn Armunlii delay Tudnegeaniasdiayaain FA2 Tis crossover
router \umauileA wag nanualiiuuaaat lusanatadusoudsan wuan lu
nsuauAaanull LCS aZléd handoff delay Aufiuamnsndaras MN luanziia
nsuauseenl WuAe MN WaeuNSauazi sl handoff delay aAae @115L
delay WA wUNAIAY MFaNaeHENasfe handoff delay tiaendnuafldann
AMM3aTed MN 7lasuld Wesein LCS Fuuauseanuasanuaian
timeout Uszanou 8 Aunaslsinasam handoff delay t@anngn lunnsuaus
paWieds ECS uasAniduelu@neniinus P1 fu P2 wudiuwwnlinaes
handoff delay WullluArnianenii 31Ae handoff delay TR ALLAL
. d L . 2 x4
gnsdaluniniAaauires MN (ANTY Wagwudn handoff delay WnNTwLHe
noagauliiAn delay Tuthemeniavioyagean wonvua liuuusniAINg
fnsdsuininadeys tszanns 300 Aladimsiadunazlyd handoff delay 1u
WUWAIAYNgaNdn 300 Aladinseduiinudnld handoff delay anavidntiasniu
LUUFRAYTNGTY

o Z’/ 1 =3 v = dl v o :j/ =
ATl sdaininafesreasnzidaun lfainn1saieeuunie 3 neel
Wanauualisnsudazes MN Wusauilsar navuald delay Jutngimianies
da3aan FA2 T crossover router lusiauilsdn uas i liuiisiailu

1 1 v
sinnansitlusoulsan wudansudalunisaeaaunaes MN lidnasasuIuas

v
o

Tunrdeuininmdasaaaanzides  WasainiearanunuwFauday  wazaan
Wue  azBudaininafeseamaideuldnsedia MN 85U agent
advertisement Wit Al dnsdalunisieaauires MN  aslidanasie
o z’/ 1 (3 v = dl o v [ o 1
auuAfalunsdaininnfeareansiden Wean1vualy delay Wusaudsan

1 ?/ Add‘ add‘ o = = v a al o al/ =
WU AOTNEUBLAZA s NN Tauaud nud i U luisniadaniy duae



92

Wanuuald delay Winfu 256 Haa91N7 A1KIUATI MNNIEILANINASBITRAY
- 2 x4 . 4 d n mm Aoy
NeidauazivuaY [Wevann AN delay NE19UIUNN 256 Haddw? M0 lduRnngm
naufunranzilaunnnedindnaAn timeout Mldn1mualdld MN sefuuwining

mavfuamzidan We MN  TRAuUNALIAN timeout AIGRNINATRITR A

6 G

= Y Yy 4 A o o = o \ \
nuidlautIanATaui waanaaanuuine L wLuAqeiilusanlsA wuqn lunnsg
uauFaansng LCS ALLusarlusanastiululnasaanuiuasalun1sgauin
INASAURAINITYY 1589370 LCS BuuauFaaniasanuNaan Lifetime T

Y o P\ B off . o !
LAY WA Ugzuime 3 Qquuﬂ\iqqﬂiﬂ?‘u Agent Advertisement LLWﬂLﬂm@q@@

1 o

-dl F n (=3 ¥ o Y 1 %
ATAAUNNALIAN Lifetime LL‘WﬂLﬂm“ﬂﬂﬂuﬂ’%ﬁgﬂuwLV\I@ﬂ’Jﬂ’ﬂuLLZ\]’J TRANATULUNTU

'
° &

a9 M lininaiassesswzidaulignasell widiuuusiniazanfazlide

nala o) fusiwauAilumsduininafesteamaien saiunisuanses

(3 %

4 adz:ll :I/ aa d! ] = a o dl
Al ECS LagiaNlauayNaadis sdalnninasasaeasmzidauluanieinaniun

Ly

FuwAninedaya - WetuualiuumaRwAnInafasaamzidauargniiv

o

wesuazgnase/lidwasaiuuininadays Ay NuuuAinifIngng

o

R4

¥ Ty
¢4 o a K v

wininadeya azvinlinisdsuiininaseaaaamelaulanuIuATIRNTILAos

ﬁﬁmmvﬁﬂmm%@33@‘ﬁlgmmﬂimzmwmil,l,auﬁfﬂ@wLﬂum%mﬁmmqm MN
MensRarefUfunuiaAeuTieaniuteLimas  SuauuRninaigae
ulsEuAns handoff delay favi LLmTﬁmmﬁﬁmuwﬁﬂmmﬁ@ﬁymﬁuﬂﬂﬂ
TufiemnaiReafiufiA handoff delay e lunisiausaenuiy LCS 41w
uRninAgaEzanaidlesnsEizes MN il HansENLAINAYIHIEITes
MN Aiaeuldii nudn LCS Buususeenmdeainmainan timeout Uszanms
3 Juniiad] handoff delay-gendn denalilufninagoymanniigadiesey

WAL ECS LAZIaNAUATNAR97T MNNTUaNARaNsAneas ECS LaZIaniawa

|
=

Tanentinug P1 iy P2 wudauunlduaasdauauuininangomiedulluiia
2 e A :z X o @ 4 A X
NIURLITE AL WRNINAGEIMIENINTLEATUSTIUNITARLUNIEY MN g92u
(=1 AI i di LA i di o P4 o '8
uazwiRnINAgeyeiNTuHenaaeL e delay g9 Wai uua iUl Ay
pndndnsndeuininadeya Ussnnne 300 Aladnsaduninugnauauwin
nAgruMeNIL luuuusaesingandt 300 AladnseduAinudianuauuin
INAGEUMEAARILANIRIANNULIAIATINGIT  atelafisnn a1uauwining

grumnaszndnsuausaanaziintetauiudn dandauinmneasae



93

Y Aa

dnansanndagnatzianisiaseidunain 4t deyadashidediaadnain

o-

= o

AraziuAninagyiatesndt deganin uazdeyainle Nasdnednanings
nindayaides

v 1 1 1
4. annuanitanaaanuulufqulsA1s 3 fauds uRe dnalunisiaaauiues

1
ada

MN A1 delay Tuanentianleadaya uaziuuminiaedsionats wusn Is7iauand
A999D AN handoff delay AN31 HAnuuwANINAgaMadaandn 359un
= ZJ/ as 1 o a o :J/ ] < % = 4
WBeUsUReaesis  wifiasddnuauaisluntsdeininafesasametdaulng
= [ Qdd‘ o = VY & ! Qdd‘ a a 'S [
meALAaNt N FauWey wangliifiudn Sanaualuinenfinusaiunsnliu
Ugsanssnuznsuaudeanlinuuls Inglia¥wniselifussuy wanantias
iR maulandluldnindenivuaaes Mobile 1P (3n8azidanluuny 2 1ia
4a 2.3 danuunaed Mobile IP) atinglana 11AFN@uadaanAanszLIun1IAL
o 1 dl | k7 o Qdd‘ o g// Add‘ o Y ¥
wisnuaieiudayailsznauninaniaus AR nauedssiasld

Ay AL ANNNINANMTLINAS AU AL ARE)
L
6.2 TALAUALUL

ﬁfymﬁL’ﬁm%uslumiﬁﬁﬁﬂﬁluﬁmmﬁwuﬁﬁ AR NNINARBLANIIOUZNNIUTUARAN
paelilsunsuanaas NS ﬁmmmﬁ?ﬁwmﬁugmmmiﬂmmﬁ’wmm%umﬁﬂmuumwu
UfjiFnns Linux asldiaantlszasanatias uananniinsiavndewlasing I uulpsetned
SrassuLLAzdeufenie TOL fdnesienisuile nsdiaeauutendanisiuderaessa
utls uazmsFanilariduandndslunie ToL fennend msuflalfasslsznausig -

nmelulasstnananaadddlu NS vinaumudldaanuuuliasyinldanludouaasnisdieg
wilsuazisrdunlamnmadnlivd uay NS Wuldsunsuaunatug nasuilagaadalu
AAn 7 aziiuna Wisesulagaadsludauan < Ao

dopr93 NS Ag Hasann NS iuldsunsanldivesnandisaanslusaudsssulag
1 Adl 2 % =X % o S./Adl :J/
ine@eansdoya nsmneuitlynassiesandanisaauninaing daurislunazuen
dszma  MbildFunanasslfiduauuetdnfasiunisdaueniiiaainsollsunsy wan

=

-l%v o Y U o 14 ¥ = 4 = ¥ A Y o o
antidamn igRae i Euuinadaullsunsumaianisn Wnaanisdanaaldimunineelu

a v aa dJ A o % I L4 dl A ¥
nsdaulilsunsy dananidsznisuilsranisanasauuusog NS HANgnaeuaziana i
o lisuszazina lunisudilymiiasainuanisaiaesuuulignéias wanaintinisiniag

Wunguazaqauitlymiisludouaainisanaeuuy wastlguidiuay  etnglsis



94

nsudtlymsaamuasnawazinlildauinonndy  ndsmanendinisaaunidanngau
wazdaflunisudilyunnssge Tnelmfstlgyuiszezens  wezdyuudn wazilom
E IR LT NI h AT T U NER
o K rdl a é’ ' dl ¥ o ¥ = o 60
wisunmenisaimiiatululassinanldaiasauuudas NS azilnadniianuou

1N M d9a19a89mEN1IINILNGT 50 93D 60 FUNT WHNTIUANHARANWINLITTANN
a 1 1 dl a) % 9 o o Y o o L
nunNInarysg wiuuiatlaudndas ilsunsnienaa gidavauwuninlifnredny was

o dl 1o | 1 % a o alz & a o a e‘d@I ¥ (-1
Uii%ﬂmiN@qLﬂuﬂ@ﬂﬂ@u ABNITLULUANRILTANR ﬂﬁ“ﬂﬂﬂ@ﬁ@luﬂsﬁéﬁﬂﬂ?ZNQ@Nﬂiﬂﬁﬁ@IL'EQ

=

= o ql/ ] 1 v a g A = a s o K
LACLIEUTAATANIENTT  NITLURUATLNIPINTD UTANT ﬂ’]ﬁ")Lﬂﬁ"]ﬁﬂLLWN‘]_luVIﬂm{a

IS4

Y aa = o @ o v o oI/ 9,.54%’
nsnidoldsunsuenaaidenne  dlugadnsagduanung  nlfideugnAdslAisoau

WMHNZTLNNTAAIIZIN IAAINN1999a0uLLE AT 7 AT

<

TWNAMINANIINABILLNLTGY  NadaugaadsuwszuulfiRnsaynd
(Unix Shell Script) Mwattlszananatiosndn 1 donlud@udiueaszazinaninldlunig
Uszanananisllsunsuengauuszuulfianaulag

NAdanArlgFuNAnELasmunda il luaunan Aa nnsuausaanly Mobile

P MAnTUIURILIAFANAUANANNAY AN5Wens wayn1g litzn 1suANFANAY uD9 N9

& dla d% 1 dl ¥ dla 1 [ o 1 ¥ 1
LEUAAANNLINATUIZUINN FA Vli“ﬁﬂ"J’]ﬁJﬂ’W]ﬂm’Nﬂu AMNNANITANAAULLWLINTNTATENE

' '
o o A o= - 2

AUAY WiTanLuiRRuhAasialinielfullgsanssnuzdaenisBuuandeaniiulinala

a4 A o o A o oo P o -
ALNINAIT m\‘luu\‘l’mmﬁﬁu’]?ﬂ@:wwﬁ’mlﬂ@VL‘IJVLm@ﬂ AR ﬂ’]?ﬂﬁ“ﬂﬂ?Q@N??ﬂugﬂqﬂlﬂuﬂﬂ@wq’u

1 o ] Y

TasvtnenuuumInisIndndnadsdaya uazlassineiaauduny § delay g

u



—_

5181N15D1984

C. Perkins, “IP Mobility Support for IPv4,” RFC 2002, Oct. 1996.

H. Balakrishnan, V.N. Padmanabhan, S. Seshan, and R.H. Katz, “A Comparison of
Mechanisms for Improving TCP Performance Over Wireless Links,” IEEE/ACM
Trans. Networking, vol.5, no.6, pp.756-769, Dec. 1997.

M. Ronquist, “TCP Reaction to Rapid Changes of the Link Characteristics due to
Handover in a Mobile Environment,” M.S. thesis, Royal Institute of Technology,
Stockholm, August 1999.

J.-W. Kwon, H.-D. Park and Y.-Z. Cho, “An Efficient TCP Mechanism for Mobile IP
Handoffs,” IEEE Region 10 International Conference, vol. 1, pp. 278-281, 2001.

D. Forsberg, J.T. Malinen, T. Weckstroem, and M. Tiusanen. Distributing Mobility Agents
Hierarchically under Frequent Location Update. In Proc. of Sixth IEEE
International Workshop on Mobile Multimedia Communications (MOMUC’99),
SanDiego, CA, USA,1999.
http://www.cs.hut.fi/Research/Dynamics/publications/dynamics_momuc99_paper.
pS

D. Johnson and C. Perkins. Mobility Support in IPv6. INTERNET DRAFT work in
progress, April 2000. http://www.ietf.org/internet-drafts/draft-ietf-mobileip-aaa-key-
01.txt

E. Gustavsson, A. Jonsson, and E.C. Perkins. Mobile IP Regional Registration.
INTERNET DRAFT work:in progress, July 2000 http://www-.ietf.org/internet-
drafts/draft-ietf-mobileip-reg-tunnel-03.txt

X. Zhao, C. Castelluccia, and M. Baker. Flexible Network Support for Maobile Hosts. In To
appear in MONET Special Issue on Management of Mobility in Distributed
Systems, 1999. http://mosquitonet.stanford.edu/publications. html

R. Singh, Y.C. Tay, W.T. Teo, and S.W. Yeow. RAT: A Quick (And Dirty?) Push for
Mobility Support. In Proceedings of the Second IEEE Workshop on Mobile

Computing Systems and Applications, New Orleans, LA, USA, Febrary 1999.



10

1"

12

13

14

15

96

http://www.research.att.com/conf/iwmcsa99/papers/singh.ps.gz Copyright at
Technical University Berlin. All rights reserved. TKN-00-007 Page 34 TU BERLIN.

R. Ramjee, T. LaPorta, S. Thuel, and K. Varadhan. IP micro-mobility support using
HAWAIIL. INTERNET DRAFT work in progess, July 2000.
http://www.ietf.org/internet-drafts/draft-ietf-mobileip-hawaii-01.txt

A. Valko. Cellular IP - A New Approach to Internet Host Mobility. ACM Computer
Communication Review, January 1999 (to appear). publications/proc.html

M. Handley, H. Schulzrinne, E. Schooler, and J. Rosenberger. SIP: session initiation
protocol. IETF Request for Comments (Proposed Standard) 2543, May 1999.
Copyright at Technical University Berlin. All rights reserved. TKN-00-007 Page 33
TU BERLIN

N.D. Tripathi, J.H. Reed and H.F. VanLandingham, “Handoff in Cellular Systems,” IEEE
personal Communications, pp. 26-37, Dec. 1998.

S. McCanne and S. Floyd, “Network simulator ns (version2),” http://www.isi.edu/ -
nsnsm/ns/

T.S. Rappaport, Wireless Communications: Principles and Practice. Englewood Cliffs,

NJ: Prentice-Hall, 1996.



AONUUINYUINNS )
ANRINTUNAINENRE



98

NIANUIN N

NANSNARAUANTTaUzNIshausaanlulnslnaaa Mobile IPv4 wlSaurAaudagsaan
al o [ % = at 1 al o [~ v
N3 ntunadldlun1snsiagauniIstAAaun LAas I N UADI LT lUN15aY

N

handoff delay, movement detection period, registration rtt

264 - ———————— 4 AR WP e
2 |
B 15 [
% ion period
5
0.5
0
-0.5 ! X
o : a———— gy , . oo
3U#1 n.1 namluamrn handoff delay, movement detection period waz daeiaaianily

.......................... s MN 11433 LCS

AOUUINBUINT )
RN ITNAINENAY



99

handoff delay, movement detection and registration round trip time

0.5

0.45 | S e s——— s

0.4

0.35

034 -----

BN _

025 4+~~~

Latency (s)

0.2 —® movement detection

0.1

0.05

28

317 n.2 N9 MuaA9AN h svement detection period waz Frana1naihy

Na99 MN 1133 ECS

B
“lndo {J

-3 d({é-
_ od, r‘ istration round trip time

W30
AI"J//:'/

25 dommmmm e e - - -

1.5 S

latency (s)

0.5

ﬁgwwﬁ\‘mim?uﬁﬁvﬁnﬁ@

31/7 n.3 N9 MuAAIAY handoff delay, movement detection period Waz o918 ATl

foaldluntsamzidan ey delay Twinensexnlasdayaluds LCS



100

ECS : handoff delay, movement detection period, registration rtt
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| mprovement of Mobile I P Handoff Performance by an
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ABSTRACT

The most significant problem is the interruption of
data transfer during mobile IP handoff. This occurs
because a mobile node cannot receive the data packet
from the current base station while the connection to a
new base station is not completed.

We propose an adaptive handoff initiation algorithm.
The algorithm functions to make decision before mobile
node is not able to receive data from the current base
station. With this method, handoff decision depends on
the period of time taken for registration with a new base
station and the arrival of mobile node to a new base
station. Mobile will initiate handoff in advance by using
knowledge of registration period. Thus, when mobile
node cannot receive data packet from the current base
station, it can suddenly switch to the new base station
because mobile node is already connected to the new base
station. Simulation shown results of the proposed idea
show the smoothness of data transfer during handoff and

no packet loss.
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1. INTRODUCTION

Telecommunication networks grow- rapidly towards
al-IP architecture. Mobile IP[1] protocol has been
designed to support data transfer over wireless media. It is
an accepted standard in the Internet Engineering Task
Force (IETF) community.

The main problem of handoff in Mobile IP is packet
loss and disruption time during handoff because handoff
in network layer spends more time than traditional
cellular network handoff. While Mobile Node (MN) move
out of previous Foreign Agent (FA) range and FA cannot
send data to MN-so packets are dropped [2]. TCP will
misunderstand that drop packet is resulted from
congestion in network and start unnecessary congestion
control [3]. The disconnect period during handoff, called
handoff latency represents the period of time measured
between the time when last packet from current FA is
received to that when the first packet from new FA is
received. Handoff latency depends upon how long it takes
for the registration procedure.

Many solutions have been proposed to deal with the
packet loss and to shorten handoff latency. For example,
[4] proposed to arrange hierarchical network and use
special registration request message. Advantage of
hierarchical network is that when MN handoff there is no

need to change al paths. Because network is well
arranged MN can obtain packet data from higher
hierarchy. [5] proposed to buffer the packet at new FA
when MN does not receive packet from previous FA for a
long time. The latency that MN has to wait for another
packet based on specific timeout. If MN has been waiting
long time than the specific timeout then MN will initiate
handoff. Simulation results show that, with the proposed
solution handoff latency is minimized.

This paper proposes an idea to initiate handoff at the
right time. The proposed idea is to find suitable initiation
time based on the arrival time of MN, velocity of MN and
the latency needed for Care-of-Address (CoA)
registration. MN has to finish CoA registration before or
at the time the MN disconnects from the current network
and reaches the new network region. We proposed two
strategies to find the most suitable time to initiate handoff.
The main idea of the strategies is to investigate the period
of time MN needs for registration procedure. The better
estimated registration latency makes disruption time
shorter during handoff.

The first proposed strategy will collect period of time
MN needed for registration procedure in various
environment. The environment varies upon different link
delays, velocities of MN and beacon message inter-arrival
time from FA. We collect registration period during
simulation. One configuration of network environment
match identical registration period. When MN moves
across different subnets, the algorithm will investigate the
parameters of network environment and look for proper
needed registration latency from pre-collection table.
Obtaining ‘proper registration period, MN has to initiate
handoff by ‘'sending registration request in order to get
registration reply before or in time it reaches new subnet
region.

In the second strategy, we assume that delays in the
previous FA ‘to cross-over router and in the new FA to
cross over router are not different. So this strategy
proposes MN to keep information about the latest
registration period that it has registered to the previous
FA. MN will initiate handoff before it reaches new FA
boundary for Agent Advertisement period plus round trip
timein the previous registration

2.MOBILE IP[1]

Mobile IP provides user mobility by creating agent at
home network called home agent (HA). HA functions like
a relay between MN and correspondent node (CN). CN
has to know only IP address where HA locates. All



packets destined to MN will send to be decapsulated at
HA and are passed to MN. This kind of routing is called
triangle routing (Fig. 1).
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Fig.1: triangle routing

Mobile IP will initiate handoff after it has found itsel f
move out of the previous FA boundary. There are two
movement detection algorithmsin Mobile IP.

The first method uses the lifetime field within the
Internet Control Message Protocol (ICMP) Router
Advertisement of an Agent Advertisement. This field
effectively tellsthe MN how soon it should expect to hear
another advertisement from the same agent. If a MN is
registered to a foreign agent, and fails to hear an
advertisement from that agent within a specified Lifetime,
then the MN can assume that it has moved to a different
link. This method is called Lazy Cell Switching or LCS.

The second method for movement detection uses
network-prefixes. We assume that the MN is registered to
aforeign agent on some link and has recorded the Agent
Advertisement by which it discovered that foreign agent.
It is possible to have multiple foreign agents on the same
link. To determine whether two advertisements are
received on the same link, the MN computes the network-
prefix(es) of the respective advertisements. This
computation can be performed only if both Agent
Advertisements contain the Prefix-Lengths Extension.
This method is called Eager Cell Switching or ECS.

3. THE PROPOSED HANDOFF
SCHEME

Our scheme deals with handoff problem by initiating
handoff at the right time. The.goa of the scheme is to
guarantee no packet loss and smooth handoff. The scheme
does not need any modified signaling format.

Handoff procedure period (T,

movement detection period (T, ) and registration period
(Treg )-

INITIATION

o laten) CONtains

T

ho_laten

=T+ T (0]

T.4 1S the movement detection latency or latency
starting from MN breaks from the previous FA until it
receives new FA Agent Advertisement. Treg depends on

link delay on the path between HA and requested FA.
T, SPans over [O,T ] where T,_,, is Agent

adv
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Advertisement packet interarrival time. It is hard to
predict exactly how long it takes for movement detection.

3.1 First proposed method
The first proposed method predicts the registration
period needed by handoff.

d
Tregi$ =1 reply -t req (2)
v MN
where Tregist is latency from sending registration request

until MN receives registration reply from anew FA; t req

is the time when MN sends registration request; t ., is
the time when MN receives registration reply; d is the

distance between the new FA boundary and the position
of MN when it sends a registration request; V,,, is

velocity of MN while it isinitiating handoff.

Information about registration is gathered from pre-
experiment. The disconnection period and configuration
of the experiment will summarize in table. Expected
registration period corresponding to expected network
scenario is used by current FA to decide optimal initiating
handoff time. MN should initiate handoff before moving

across the boundary. When T i o represents

latency needed by MN after registered with current FA.
MN will initiate handoff before it reaches a new FA

boundary for T ;o -

T =— @3

exp_regist
v MN

Current FA will sense MN position and velocity,
when MN moves into outer radius (30 meters before
leaving current service coverage area). Then, current FA
determine target FA from prior knowledge of network
configuration and send target IP address to MN. MN
initiates handoff when it receives new |IP address (which
belongs to new-FA)-from-current FA. Then, registration
request will be passed through crossover router destined
to new FA. Registration reply from new FA will be sent
to MN when'it reaches new boundary.

3.2 Second proposed method

From equation (1) T,,.n Period consists of

movement detection and registration period. T , takes
majority part of Ty, inscaleof second but T ., isin

scale of millisecond according to registration round trip
time. In the worst case, the delay is equa to the beacon
period. This method assumes that MN initiates handoff

about T,y +T before disconnecting from
current FA.

previous _reg



Texp_regist =Tadv +Tprevious _reg 4
d

Texp_regist = (5)
MN

When MN moves into outer radius area, current FA
senses MN’s position and velocity and determines proper
time it should send new IP address to MN. By this
method, MN will receive new IP address about

Ta +T before it disconnects from current

FA. After current FA determines possible target FA from
prior knowledge, it sends the new IP address to MN.
When MN receives new |P address, it sends registration
request through current FA and passes to crossover router
destines to new FA. Registration reply from new FA will
be sent to MN when it reaches new boundary.

previous _reg

4. SSIMULATION SCENARIO
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Fig.2: Topology with non-overlap network coverage
scenario

The simulations are run using ns2 (v2.26) [6], which
is widely used in the networking community to study IP
networks. Simulation environment consists of CN
streaming data over User Diagram Protocol (UDP) to
MN. The CN acts as a Constant Bit Rate (CBR) source.
Each of the three wired hops from CN to FAs has delay of
2 ms, bandwidth of 5 Mb/s. FA provides service coverage
area with radius of 250 meter. The MN moves at 72
km/hr. Sending packet data interval is 0.0124 second.
Agent advertisement is broadcast at 1 pkt/s with lifetime
of 3 second.

5.SIMULATION RESULTS

Simulation is conducted to investigate three
performance issues, i.e. packet loss during handoff,
handoff delay and the number of registration attempts for
a registration reply, the more the number of registration
requests, the more the networks loaded. Handoff delay is
the latency measured last UDP packet from previous FA
is received to the time the first packet is received from the
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new FA minus the packet inter-arrival time, which MN
should receive datain normal situation.

Tho_delay = Tho_lalen - Tpacket_interarrival (6)

Tho_dd o denotes handoff delay period
T

Tpacket_i nterarrival

5. 1 Performance by varying thelink delay in
crossover router and FA2 link.

ho laten denotes handoff latency

denotes packet inter-arrival period
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Fig.3: Handoff delay versus link delay sending UDP
traffic

According to the simulation result plot, P1 represents
the first proposed method outcome and P2 represent the
second proposed method outcome. The purpose of
simulation varying link delay is to demonstrate outcome
of the two proposed methods which assume that the link
delay in path route from crossover router to current FA
has period close to delay in path route from crossover
router to new FA. From the above assumption, the
simulation tries to vary delay in new path of registration
and see outcome of the proposed methods. Regarding to
the handoff delay analysis, handoff delay in LCS has not
change much according to the bandwidth variation. The
other ‘methads (ECS, P1 and P2), handoff delay are
dlightly increased according to higher link delay. Fig.3
shows the simulation results of LCS, the maximum
handoff delay is 2.514 s. The minimum handoff delay is
2.181s. In ECS, the maximum handoff delay is 0.554 s.
The minimum handoff delay is 0.382 s. In P1 result
maximum handoff delay by 0.158 s and minimum
handoff delay by 0.012 s. In P2 result maximum handoff
delay by 0.156 s. and minimum handoff delay by 0.029 s.
The results indicate the tolerant of the two proposed
methods that they have no need to know the registration
round trip time when MN wants to register to a new FA.
Thus, there is no need to increase complexity to estimate
round trip time of the new route.
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Fig.4: The number of packet loss versus link delay
sending UDP traffic

The number of packet lossis slightly changed by
increasing link delay from the crossover router to FA2
link. LCS simulation result shows the maximum packet
loss of 191.84 packets, minimum packet loss of 160.38
packets. The maximum packet lossin ECS simulation is
15.42 packets and the minimum packet lossis 10.13
packets. P1 gives the maximum packet loss of 2.13
packets and minimum loss of zero packet. P2 gives the
maximum packet loss of 1.39 packets and minimum loss
of zero packet. As can be seen, packet loss increases
according to handoff delay. From this plot, increase of
round trip time takes only little effect to packet
loss.

no. of reg. attempt: vary link delay : udp
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Fig.5: The number of registration attempts versus link
delay sending UDP traffic

There is a dignificant change in the number of
registration attempts found from simulation varying link
delay in crossover router and FA2 link. Every methods
obtain the number of registration attempts which is 1
registration attempt when link delays 2 ms. ECS obtains
the biggest number of registration attempts in the longer
link delay. The other methods such as LCS, P1 and P2
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have approximately the same number of registration
attempts according to increased link delay. The maximum
number of registration attempts for ECSis 1.88 times, 1.5
times for LCS, 1.54 times for P1 and 1.47 times for P2.
Round trip time gives significant effect to number of
registrations because every registration request packet has
its timeout. When MN sends registration request, it waits
for registration reply. If MN does not receive reply after
timeout, it will send another request. MN will find
timeout before registration reply reaches MN due to
longer round trip time, so MN has to send another register
request coming the higher number of registration requests
for the longer round trip time.

6. CONCLUSION

Both of the proposed handoff strategies by
registration period estimation gives good result compared
with that of the existing handoff initiation triggered by
agent advertisement methods of LCS and ECS. The
proposed methods give good performance in bandwidth
higher than 400 kbits/s without increasing network load.
The proposed methods need only one time registration
request like the existing methods but gives the better
performance. The result also shows better performance by
the less number of loss packets in every configuration.
The proposed method has an upper bound of handoff
delay lower than 200 ms — the maximum tolerable level of
jitter for voice if use reasonable bandwidth (not lower
than 400 khits/s). Cost of the proposed methods is to
change the function of FA which has boundary contact
with the other FA which has different subnet prefixes.
However, the proposed methods need not to change any
network equipment except FA which has boundary
contact to different subnet boundary. Another advantage
is that the proposed methods have less complexity of
functionality. Future work is simulation using TCP traffic.
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