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Abstract Several mobility supporting protocols have been proposed across OSI reference layers.
Each protocol has similar or different characteristics based on its operating layer which affect a
handover latency. In this paper, we analyze handover performance of most representative protocols in
each layer. For analysis, we use SUBNET model based Markovian model and movement model. In
result, difference of protocol handover latency is not occurred by DAD but also by security, movement

detection, message processing time.
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3 1 Transition matrix Of Random Walk
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(0,0) (1,0) (1,1) (2,0) (2,1) 22 (3,1) 3,2 (3,3)
(0,0) 0 0 1 0 0 0 0 0 0
(1,0) 0 0 05 0 05 0 0 0 0
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(20) 0 0 0 0 0.5 0 0.5 0 0
(2,1) 0 0.25 0 0.25 0 0.25 0 0.25 0
(2,2) 0 0 0.25 0 0.5 0 0 0 0.25
(3,1) 0 0 0 0 0 0 1 0 0
(32) 0 0 0 0 0 0 1 0
(3,3) 0 0 0 0 0 0 0 1
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4. 2t HELH M7 Ee £ (Analysis of
handover mechanismes)

adL, (fp
(_k(L’AI’ (-fA.")(O))lr _m_(d-i_)(i)_

MPL(K) o) MPy,(K)z olgs) A 79 H=ou
ZZEZES AN Y=o NS &) E Aotk
ol 93, o5 HelvEES Pt

Symbol Description
x AP scanning A|4AI1H
g Link switching A1z}
P DAD
t, MN#Z NARMZE AR) Alol9] #Z A4 A7+
t, MNZ HA Aleld] izl g Al
t, HAE A7 MN# CN Atoj9] szl Ag Azt
ty MN# CN Ao} #3l A4 A7)

T A% AF Hot S0 ERste AFA
P 1Pe] Wistg A skt 2y Azt

4.1 MIPv6

MNo] CN#} |28 fX318A g gg9es o|F
o, 23 A (L2 A=W FA F YEYI A=
(L3) =2y #HAo| ¢adoz 3Tk 12 =9
W 270 (scanning), $1%(authentication), #] &7
(re-association) 2 ©]F0]z 17] W&, L2 H=9H
A@AZE 29S8 x A7 AFH A) FA
FAE& 9% OA7to] Yt dutRez 12 J=9H
A A A7 200~500ms7t Z2AcH10,11].

12 =W I MIPv6E NAR(New Access
Router)& 23%e o L3 =& £33} o] 74

o] AHIEE AIZLE Z0]7] Y3, MNL L2 =97}
EUAeEAL RS(Router Solicitation) S Btk 713§
th. RSe] 98 NAR2 RA(Router Advertisement)E
Bz, MIPv6E= RAE & ¥ d=2WE F3Psjo}
e 44 "Hoh o] RAE NEe YEYA Zjgs
(network prefix)7} 350 Q7] wWj&o], MIPv6E Al
Z& CoAE &3 DAD(Duplicate Address Detec-
tion) 4 E 53 CoAd 8-S AR DADO) 1%
7} AEEH7] Wi P=on AAA FoF 94
olch. CoA7} FEHA Gthd, MIPv6E CoAE HA
ol BU HIAAE A3t 5Et) ghef CNER A4
o] i, o] CNE <ol e vy ARE 7gAlsjof
g} o] u, CNell Bile BUE B3(secure)dt?] ¢
3l, RR(Return Routability)7} BU #AIAE B =]7]|
Ao 3@t RR 34 & MNi CN Aelo] BU
HAIA AHEE Q1F71E WHEA ¥k RR $¢ MN
2 CN# AAH COTIKCare-of Test Init)$ COT
(Care-of Test) #IA|RE w3tz HAE 53] HOTI
(Home-of Test Init)?} HOT(Home-of Test)E& w3
o1l

MIPv6el A A A= DA T Lipe )= o2
Ad Alarg

HLyyp, =ZK-W;;,(K)-(x+9)+ZK-JMP;;,(K)-
K=0 ¥=0

Qt, + p+2t,; +max{2t,,2t,}+2t,)
WA gL HF L2 oW QAo F o3
B L3 #=oH AAAZLE 9wt
max{2t,, 2} = RR ¥4 % HOTVHOT$} COTY/COT
25 448 Hojol BU HAAE B 5= &S 9ujii}

4.2 Session Initiation Protocol(SIP)

SIPE &€ Ao mZEZoy] yid, WEY=
28 (network stack)®] Wa}gle] Al22 CoAd 5L
ol A THshs A 4R guh B =8& SIP7}
CoAdl Wi3lE 7] 3] Z#(polling)dll &3] F

A e

Total Handover Latency (Service Distuption Latency)
€ e e e e et e P -
L2 Handover Latency
AP Area Switching
Latency "‘”‘"i
Scannin || AR<=MN New CoA Return Routability
g ! | Latency |  DAD Latoncy MH<->HA Latency Procedure Latency MN<>CN Latency
latatcy v /\lr( . N
x g 4 4 tn tu max {2t : iy} w1 ty Time
MN >
A A A
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" Receive
: Receive RA Send Back |SendHom  [ocelve
Receive Send BU
tolast 2 | 12 gopg |BSonNS BUIHA  fromHA |andCoTite  OT2N | SR Packets
packes  DOW | up| oo (for DAD) (MIPVE) (MIPVE) | CN (MIPVE) (o0 | (MiPve) oN

2" 3 MIPvee] 9 Iz #HA
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4 Az 544 SIP wiARe Ade] wAAE
Ad FAAA A4 FLeE EARIALY £ w2
A BhAA Ad WL BARIE AlZle] EA%
£ SIP WAAE text-syntaxE 7)gtog &)
o, @AR] Mol A)gko] HHUh e
< 25 A AA Adol#ta R, o] Azt ¥
1€ 98 MNelME M/M/1 +9 EdS CNeAME
M/M/m % Ed& A8 stEuHe]l. MN ftel 3

ﬁ‘l

ol Ak

X 2

# AN AsE B 2ok
_ A‘MN
O

(A& MNOIA SIP w)A=19) =3 wgolx, Haw
< MN9 SIP wlAjA] A Hlg-E 2fnlgtt)

CN9) Ftell B WA A Ape o 2ok
(mpey)” 7o

E[N., 1=mp., +
(Newd=mpey + poy =" a=py

[Z (mpCN) (mpczv 1 1
ool e im ml l=pey | ©l m

£ SIP HAAE HEsts CNY ZT2A29 7AF o

o} Awve CNO SIP WA E3 Hlgolw, Hove
P, =_/‘[Q’_
CNel SIP WAA] Aa] wed o, 7 g o5k

Little’s Fomulag AH8-3}ad, MN#} SIPe] A Ajzk

olFH AY ZREZ
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Byt = e Acw

AA Aoow AN Hlgr) e gew 2o

E[RMH] =

HLg, = ZK MPL(K)- (x+9)+ZK MPL(K)-(2t, + p)
+ i K- MP (K2t +Top +2- E[R, 1+ 2- E[R )

A FL& L2 F=od AdAelz T BlAl &2 L3
A=ow AAAIZoIH A WA 32 AR Algto] ALt
H L5 (SIP) =98] XAA|7tojt}

4.3 mSCTP

mSCTP Z2EZ S MZ o2 YEY3 948 o
# 719 dEHo|2E AYPT F UAT, B =E9A
MN2 d}e] Ig#el2gt 7An doa 7433ich
mSCTPE= Z# &AXE =@ H(soft handover)E <
3 YA Hoir) Wi = A=W (hard hand-
oven)Aldle o] EAgct. mSCTPE ME Ee
CoAE CNol T53l7] {8l CNY HIg g=E
(binding list) el EAEA] v FLE A T &
itk &, = d=2ow Ao, mSCTPE M2 dL&
CoAE AH83te CN# wlAXE m@sop ) CNJ
uply FAE Qb o] FAUL FleEZ CoA T2
EA7E A} o] CoAE AHE3Sted CNel §5& 4
= 3EE s BE H(ingress filtering) 59 £
A7 BAE 4 AT CNOl B SHE A& CoArt
oluzl FEEL 3 AHEE CoAER HUAE &AFH0)
Ex) g}

mSCTP7} A2 CoAE <25d, mSCTP=
“ADD IP Address” 3eiE]E 7} ASCONF
(Address Configuration Change chunk)& CNel] Huj
I CN ASCONF-ACK chunk® 323t} MIPv6sh

Total Handover Latency (Service Dzsruptm Latency)
L2 Handover Latency
AP Area Switching
Latency
] . New CoA SIP new IP
Scanning ; Afaie;?yN (or New LCoA) detection MN<->CN Latency
Latency \/ N DAD Latency &
X g Tt i P2 Top iy +ElRyy] ty+E[RgY | Time
MN >
A .
. Receive RA Send Receive | Receive
tomet 2 | o & Send NS re INVITE o x| ackets
packets Down| yp | Send RS | (for DAD) to CN rom

9 4 SIPe) &Y f=on nA
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Total Handover Latency (Service Disruption Latency}
L2 Handover Latency
AP Area Switching
aener New CoA
H ew
Scanning ALR;;C";N (or New LCoA) MN<->CN Latency MN<->CN Latency
Latency V N DAD Latency @ N
x o Tt P tv T ta ty Tty Time
MN »
A A \ A
Receive
i L2 Receive RA Send Receive | Send
e up & Send NS ADDIP  ASCONF-ACK | set primary  pooews
the last L2 for DAD to CN from N from CN|
packets Down Send RS | (for DAD) rom to CN
29 5 mSCTPY] #=0w 74
€ 924, mSCTPE A=#29 A3 FE& F& mSCTP= o8 /M9 chunkE 3 709 =iz <ol ¥

6}04 ot 559 o=y AE AHES] HsiA, o
g A8 F o X(primary address)® s o}
Fcl, mSCTPE F ol=d2g AAsh= AR ¥y
< Aksta YeHi2l:
1) M2 CoA7l FolXe &7
2) B Az dEiFEe JBE
3) R AZNAN EHFAE 9
olE HLE AMEIREA ulyolx F

REEE

A=z &
B A EHL,TUERION gy 2 g
W, mSCTPE § WA $48 Aso] BA8G =
dzonl Al olds CoAt AHE¥ 4 g7l WES),
2 WA WAL AR F olzalag Agad
78] M2 HENL Ao AL CoAE S8
& W ol mSCTPl %ol FAUI3 EaA: L3
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