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Traffic Characteristics Analysis of Distributed Mobility
Management Mechanism
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Abstract

Traditional centralized mobility management protocols have several problems such as overload, single point
of failure, non-optimized data path, and scalability due to the concentration of both data and signaling
messages at an anker point. To relieve these limitations, distributed mobility management mechanisms are
actively studied by the IETF.

In this paper, analysis of traffic characteristics in the distributed mobility management mechanism is
conducted. In the developed simulation network model, several mobile nodes are randomly moving among
MAAR nodes and generate multimedia traffic including UDP traffic, voice call, HTTP web browsing,
e-mail, remote login session by Telnet, FTP file transfer, database access, and network file print.

A
X

Jmt

A

M

¥ 24 054 B, Ey

1. M B [RFC53801[2], MIPv6 [RFC62751(3], PMIPv6
[REC5213][4] 5¢] oef7kA] WA ol Z=
Z]H_' }1\:10:1152_]' MIPv4 [RFC5944][1], HMIPv6 EBEZE ] ]ETFOH 9]5 “1r“§}‘ Q/\/\_-Dq %o

FFUS A7) A A o B 5
(email: kjg@kongju.ac.kr) =
AFAA} 201453 FALE: 2014.6.22 A}l HE o]f3t TREIZEL J|Zou mA

ASH NG QAL ol ol B AAPE
o v BAS A FARFCE0LBEI 21k

_4



Mo
=z
o
oft

8 m2l oSl E4T Sy

=PS|
=o T

2 g4 To] AR fgEANL RE ZgEFE0]
TEH O oA e WAE EUTOEHN ]
BT e WO &4 S Wk A&A
o2 T J}5(reachable)st== atal gt} of
7 ZJAE= ofe] 7k 7]5& 7ML AY 1
FTAME 53] 83 7502 E olg R i
g EAEAY ols =2 HE Fal A
S BAXNZ FANELEZN AZAARS BT
T Zlojtt, ol MAH ole} 22 Y7 wE=
Yol EAsHE 2L o)lFEEl BE EX
g e A7 w27t Adshe T4 159
TEE 7 9k oeF e T4 HFY T
Zo] }e PA wro ARt vl e
(Single Point of Failure) %A 3 349 &7
S 7Rt antelE Ao R ojgitEgd
olF HHE BAF WY o]FrEES FF A
o B S8l A& A-AA s Al A4
S gEdhe 497 Bol Stk ol A§- olF
A ADE A ot Hu 7]E9] o5 e
WSS HEA oY o sjde AAgle] BE
oL VEHoR oFdS AUTL
=4

EL

oXx
2
>
2L e
Mo
3>
>~ Y
%
O] _1),
>
1o, %0
|o
i)

o Hrooff b
m ox O

e K1
o J
-1 ox o i)
2

2 %o

= 2

o

M

A

o,

off @ off M

o,
- o
G
=)
)
i
a|N
lo,
ful
02
rot

2. &4 0|3 R2| Aol 2H
2 Ao M= Atz s B o]FA
] dAYUEY AlEHolA 2d6ld #3] 7]
&gtk JfdE AlEg ol 2de PMIPv6 X2
EFZS 7|%2E sl Bk olFA #E] 7)ol
3]

ow FAHR] Ve vt k.

21 0|89 =7 A& HAxt

ol =Tt Ag Al o) #E Wl A
o o]Fx==9] Holy HA AT 7w 7
z2A~E 20 ARE AH MAAR(Mobility
Anchor and Access Router):=2=9} AzaH7)
(association) & WA ¥ H, o] HA oA o]FE
o ®WFEAMAC  address)7}  o]FkE]
ID(identification) %2 MAARO A <& Ach.

o=l ID #g ¢ ¥ MAARS| tlo]E]

A% HNP(Home
Network Prefix)& @93t o]six=9 1D}
¥3sl=  PBU(Proxy
Binding Update) wWAIXE AAste] CMD
(Central Mobility Database) === A%k},
C ==+ BCE(Binding Cache Engry) El
ol AEFE AZo] A sk, PBA
(Proxy Binding Acknowledge) HIA|A &2 $-Halic}
PBA HA[AE 413 MAAR =5 olFx
oA dddE HNPE ¥&3sH= RARouter
Advertisement) HIAIAE THEO] o]FLER H
Wi o] & $2413 o5 -== HNPE 5§ IPv6
] Z

F22 AN AHEE Aga,

i)

ofl

4,

% e
&
=

o

o

il



2014¢ 6¥ St=4ZE

Ao ad

Bt

o o

H10¢ M1z

2.2 0|3E9 6H‘:EEH'I =8

ol F k=7t Agel HEAY MAARZRH 1
& MAARZ o]3] 7+ 71%@2; okl 71
P 27 A5 dx7t adz F35 0] olF
= A2 IPv6 F45 F7H R 7 H
H oogoz NE AZEHE EA AAES o] A
=& IPv6 F428 AR "o o)A
MAAR =Eof H&3e of ddwtol ARgs
IPv6 T4+
F A& ALgET,
Fast 7129 IPv6 22 B
% o) S8 35 A=ow 3y
W ohesl gk

olEwrsl A=E MAARS Hoehd o=
A% A MAAR =57} 4] HNPE 293,
o] AHE oFw= D% §7] PBU WA

2R AR Ago] A=

ook o] AZ& PV
FAREE e

FAKSERS
=

kS

of
-

[l

ol CMD =Z=oA Bulth o]& $Algt CMD
i olskE IDE B4 7(key)Z 3sted BCE
ol EoA sld dEE Zol FHEF] AEE

HNP ARE A9lsth. BCE dE7 73A &
CMD =E%+ Al MAAR =E2 RE 7]& <
2] ARE PBA WAAd Ho} Rul1, 7]&E

Ef AR RE oFH MAAR =:E=E A
MAAR ## AR E 9o PBU #IAAS Kyt
PBA WAAES $21% A MAAR =t

BU(Binding Update) #Z~E°] < MAAR ¥
d ARE 752N od MAARYS EY
S HAs} BU g AE9 ARE o|Fxrr}
3d MAAR === FE Holx] AddA 7} 3
AE 45 A E

gk PBU WA A& 418 o MAAR ==
= M MAAR #d AHE BCE Hlo|Ed 7]&
gomm Al MAARZS HYES dAskal PBA
HAIA 2 S ek

ol sk r9] oo wE HolE AHE 117

gHE olEw-trl o d MAAR ==oA A=

3 A4ol A MAAR %E2 o539 Folx 7
& A&HE 49, @Pmi~i$E1 ERER
B dlolE dAEe 2AX Fat o

HNP #4902 o4 MAAR ==d|A BCE H
ol& Axd] wt A MAAR =28 HYS %
3 BUA P} o9} WME o]EnT 2 g
A=cz BUAE dolE EdTe] A%
o=yt BUYE #HY A2AFATF A
HNP 549002, A MAAR =7} olus
W A Hold AZES £aFagE BU
ZArEA ol dEF7 WAE AL oA
MAARE HE& Fa SAskA Ho

2.3 0™ MAAR =0 MY St EF

oF wmsh elEsThh el YRR
MAAR == AEsHAl == 7§ BCE H]o]
B3} BU ¢2E9] gust £X Fejz mols)

wok kA gl s flE ol =t
MAAR x=o  HIsHAl  Hol  Axa
(association) A=}7} 4~3]<€ uw] BCE dEZ
olF ol etk 7]E=FRIE Qo BT At
3L SlellA] gk Aapso] HeEh
3. EdlH &4 24

3.1 AlEgfo]M 2t

B olsAd Y AAUFY EdY 54
BA517] Q8 thekst By s AlEY o]
A T8kl

a9 1o AlEdelAd WESA RS YER
Atk 2] #AFolA e olskE
MNOI"MNO4E2 4719 MAAROI'MAAR04 =

52 FAE AME 9 Y9(DMM region 1)
< WdsHA olFsH, 5 49 olsk:

MNO5"MNOSELS MAARS MAARSERE 14

o2

_29_



29 1 AEdA YES

AHE G (DMM region 2) <rolA @d st
o]tk 1ol A MAAR =5 FH9| 3¢k
AdEe Mgl Tt olEgxmEEol w41l
A& UepdTh Aol o]kt W
9 A4S AAs] A 74 olemtEe ARl
4% DMM % %/(DMM region 1 %+ 2) WlellA]

W RS st AT T 1 JAAHA 2%
setol olEs sha, oAl WY HmgS s
AR ste] 28 Fokd o] T3 Ut Waew &
g =Tk

Al%ﬁﬂow Lﬂ % E%‘oﬂ/ﬂ P2 FAH
= *.:;!Xé o}saiuﬂ, IE-?JEL% T BRE §
A gage] AsSEE DS3(44.736Mbps) 2 A

a 549

AN, olFxEEY MAAR =EE Apo]9

XA 11Mbps A$EES ZHet)

3.2 UDP EzfH E4 &4
71221 UDP EdY A& 437 918l
a9 19 FZo| v ols == MNOITMN4 7}
7to] o] $Ze] 9l olFm= MNO5MNOS
217t3} UDP HAES A5 wdsles A&
7} ol g Erb WA

o|lis Faaich o
7] UDP Egjge] <4 ,
¢ A7) 1 Kbyte olH, & =fddxs EY
A% e BEe g 918 UDP izl
Az A 9 A A28 94 ez s
S v Auks A A g

_30_



20144 6¥

S5 o|EHE

3 1% 20 o]=xt MNOI'MNO8 Eo] A&
o] =<k H&d MAAR =559 HIE
Witk z2gold  MNOI'MNM4 *=t%5
MAAROI'MAAR)M =E5% dHYsHA oA

s 9 - |5w-=58 MAAR
3kal 913l MNO5"MNOS ©] & =52 05
Q= dAatA HEshe B 4 9
"MAARO8 == dHHIA HEETS & s
1 ] _10 O ]E o] 3
o IR ghol -191 A= olem=o d
EQHAl MAAR =E9}e] H&o] A o
oA wE Zo] A Zoln
g ele o] Etr}
S N its
W Object: MMO1 of Campus Metwirk
Wireless Lan AP Connectivity
54
o —— 1 11 1
54
B Object: MNOZ of Campus Metwirk
WWireless Lan AP Connectivity
54
o —1  HHh
5
W Object: MNO3 of Campus Metwork
WWireless Lan AP Connectivity
5
oo 1 H H T H
54
W Object: MNO4 of Campus Metwaork
5 Wireless Lan AP Connectivity
o[ T———r H
57 T T T T T T
Omin Smin 10min 15min 20min 25min 30min
B Object: MNOS of Campus Metwark
WWireless Lan AP Connectivity
1049
U | W i e e O
104
W Object: MMNOB of Campus Metwaork
Wireless Lan AP Connectivity
109
ol T T 1m
104
B Object: MNOT of Campus MNetwork
- Wireless Lan AP Connectivity
ol 1T 111
104
B Object: MNOS of Campus Metwirk
Wireless Lan AP Connectivity
10
0 I I I I I
=ity T T T T T T
Ominy Smin 10min 15min 20min 25min 30min
gir=d H4 MAAR == W3
a9 2. o] e kEd & == W

- 31

a7 39l o=t $441" UDP Ed
g & YeERATh 2RelA 8719 ole=EE
o] 7tz} 2 1024t E A7]¢] 14 3l o
BAROZH F 8 HA/Z, 809% Hlo|E/Ze]
UDP Egjdo] FAEASS AT + 9l
A B S B d=owR Qg U o
A 4ol wATS & 4 Q.

B 2nnotation KJG_onewsyUDP_spplication
- Qustom Spplication Tratfic Received (packetsizec)
ad
e
44
21
0+
B Znnotation KJG_onewayLIDP. &pplication
o Cuistoft pplication Tratfic Sert (packetsisec)
B
5
44
24
Omh Smn  10mn  1Smn  20mn  25mn  Somn
W annotation. KJG_onwayUIDP. Application
Custom &pplication Tratfic Received (bytesizec)
12,000
10,000
60004
5,000
4,000
2,000
a4
W Annctation) KIG_onewaylIDP_Application
Gustom Spplication. Traffic Sert (bytesisen)
10,0004
5,000
6,000
4000
2,000
o T T T
Oniin 10imin 20min 30

°F 4.367m

s AR e,



Mo
2
o
Ofn
0x
=
L]
=
il
£
il
10

|m
i)
pls|
Am
0x
HI
1z

W Annotation: KJG_onewayLDP_&pplication

S Custom Application Packet Network Delay (seconds)

0.0454

0.0404

00354

0.0304

0.025

0.0204

00154

00104

00054

0.000 T T T T T
Omin Stin 10min 15min 20min 25min 30min

1% 4. UDP 37l AEA A3t

a9 5oll= 24k oleA we MY Hiel

jul
= o —
9 AR 55 AAANE Uehllon, Fidgk
< oF 1.256% Aot}
DMM ginding Delay {ssc)

184

164

144 a "

. il .

T2y - *

4

14

08+

064

04+

024

2 T T T T T T

Omiri Sthir 10min 1 5min 20min 23min 30miny

29 5. DMM HRRIY AR 55 A AT

S ko VI K
MNO1MNO05, MN02—-MNO06, MNO3<>MNO7,
MNO4-MNO8 Atolol &4 35 WA 7
wEAAbelel ST Hit 240z&vith A
Askal, S 1202 B FAEY 4 Ed
9 talk spurt 77+ silence TF7HH]&2
065= 743 1,
(silence) & AH&-3F 2

& 717 0ms A=

a9 ol SFAEE S EYY
Wl 2 7ol MOS gte] w3}l 13 89
54 HFe HAGAAAT WEE
MOS zte] Hi& 35 Arola, &4
T AGAAA L 685ms Aot

50,000
40,0004
30,0004
20,000

10,000+

50,0004
40,000
30,000
20,000+
10,000

“oice Traffic Received (bytes/sec)

Voloe Tratfic Sert (bytesfsec)

Dtmin 4 0min 20min ~30min

. -
P

Smin 10min 15min 20min 25min 30min

a% 7. MOSzke] W3}

oice. Packet End-to-End Delay (sec)

0.00+4

Omiiry

Smin 1 0miiny 15min 20min 25min 30min

a9 8 A

_32_

A9 AN 7




20144 68 StRAZEOATEHIIES ==X AM10# 1=
3.4 HE|D|C|O] EQT EA 2A I 1L S8 wE Efy SA4%
HEH| o] EF g tist B4 £45 ¢80 8 og shejulg %
Mol 7t ol F =5 HTTP Z2EES AL43) HTTP Specification HTTP 1.1
Helox oy "dyS o]83 JAAHE Page Interarrival Time exponential
'Yj ‘—'q"l“ O, ]E, = A= o U 121_"1 1j—| (seconds) (60)
MA FTP T2 EZS 0|83k 5td % vo]g Object Size| constant
= o = (bytes) (1000)
H{]O]Z: O_]IJA-HZ: H]E%ﬂ—é 3 g ?_]:‘EH *0‘94 page | Number of
= itself |  Object:
6717 S8ol w2 EdTe FA MAATE oopiects | constani(1)
2 pdg © 7} 090 Egu &A7re Page page)
I90em, 7 &8 Ed= S44 Properties Object Size| uniform_int
¥ 13 2ok 89 7ZF olEno A WA 4 Ob‘je}fits (bytes) (500, 2000)
o %) within| Number of
gudel EdFEe Y =EE  AH ek the | Objects
(HTTP) page |(objects per constant(5)
server0l B+ server029] AWMLE=Z2 HAA|A page)
= Initi
U ABeERRE oEnEg B Edge] A o e
$utd, 7 = (MNOIMNOR) A 7H7ke] & (Prob. 1o e 06
[ ively f
goll W A¥=S(server(l, server02)E 9] e | e sorve
Adl =) Pages Per Server
(consecutive pages| exponential
¥ 29} 19 9o 7+ $-8o wWE LAz 4 retrieved fr)om a (10)
server
I}E e AT Send Interarrival Time exponential
(seconds) (360)
Send Group Size constant(3)
e Receive (Interarrix)fal Time exp(onel;tial
ds 360
¥ 9 7F o9w wIFoThAzH secon
¥ 2074 S8 HHeHA Receive Group Size constant(3)
og o E-Mail Size (bytes) oAt
A H(sec) Inter-Command Time normal
. (seconds) (30,5)
DB Entry.Response Time 1.931 eyl [ Terminal Traffic (bytes per | normal
AAH S command) (60,144)
DB Query.Response Time 2.140 Host Traffic normal
(bytes per command) (25,25)
Email.Download Response Time 1.1%4 Command Mix (Get/Total) 50%
FTP Inter-Request Time exponential
Email.Upload Response Time 2.860 EESPEEN (seconds) )
) File Size (bytes) constant
FTP.Download Response Time 5.163 y , (50000)
Q Tr/ansgltlon Mix ) 50%
ueries/Total Transactions
; glo]E
Ftp.Upload Response Time 8.578 ] j Transaction Interarrival Time| exponential
o] 2~
- ] ol 4] - (seconds) (12)
HTTP.Object Response Time 0.315 Transaction Size (bytes) c(%%;‘%aé;t
HTTP.Page Response Time 1.268 Print Interarrival Time exponential
YEY=Z (seconds) (360)
. . ikl A
Remote Login.Response Time 0.714 RN File Size (bytes) nogggég%%?oo’

_33_




24 0|54 2| HAUSS ST SY 24
L olnt
S 2ot e Ea 8464 2y
—rhl\uNe-—-‘r‘—— — - o e
o o4 B WAUZY A% AL FA5A
. e (1 DB Guery Response Tie (sec) t} o]E 93] o2 o]EwE=E0] MAAR =EE
= Apolg AaA ol Fa) thEs AlEe ol 1)
: E93 2UL AR, oFRES Ao Ei
- dverse (in Email Divwnidad Respanse Tine (sec)) .
N ool A Alolo] UDP =83, &4
I B @ HITP Z2E2e Agds 9 ne
» veroe (in EmailUpload Resporsse Tine (see)) 4, olWd, @S o]&3t YAHSE FIP =
I —— 2E2S o8d FUWE, dolguols A4,
" YEY 2 U 5o s e =

_average (in Fip Download Responss Time (s8c))
04
‘averags (in Fip Upload Response Time (58c))
104 —I_‘—J—d—ﬁ—
o4
average (in HTTP.Ohiect Response Time (seconds))
04
averags (in HTTP Page Response Time (seconds))
o4
average (in Remote Login Response Time (sec))

I

T T T T T T
Ormin Srmin 1R 15min 20min 25min 30rmin

a9 9. S8l w

it
ol

#SEATE Wt

4. 2 E

dolg el 2ls WA AEo] shte] dA ==
of FFwol PRstet @ Aol H(Single Point
of Failure) #AIE 7H4 Bk ofvfe} W& 4 she
BE A, Y EA sol EAeeE 719
MIPv6Lt PMIPV6S}F 22 o]54 @] Z2EF
o AHS sjdsty] fe A+ [ETFE sH&
2 w4t ol HE wAYUSFe] &Es] ATy

g BAANA As B At

o FYUd Eg Astell A 719
MIPv6L} Proxy MIPv6 ZE2EZ39] A% Bl
of tht =7} AFE T o Ho|t}

PX

e

[1] C. Perkins, IP Mobility Support for IPv4,
Revised, IETF RFC5944, Nov., 2010.

[2] H. Soliman, C. Castelluccia, K. ElMalki,
Athonet, L. Bellier, Hierarchical Mobile
IPv6 (HMIPv6) Mobility Management,
IETF RFC5380, Oct., 2008.

[3] C. Perkins, D. Johnson, and J. Arkko,
Mobility Support in IPv6, IETF RFC6275,
July 2011.

[4] S. Gundavelli K. Leung, V. Devarapalli,
K. Chowdhury, B. Patil, Proxy Mobile
IPv6, IETF RFC5213, August, 2008.

[6] Z. Zhu, R. Wakikawa, L. Zhang, A Survey
of Mobility Support in the Internet, IETF
RFC6301, July 2011.

[6] Jang-Geun Ki, Implementation of
Distributed Mobility Management
Simulator, The Journal of The Korea
Software  Assessment and  Valuation
Society, Vol.9, No.l, June 2013.

[7]1 http://datatracker.ietf.org/wg/dmm/charter/,
Distributed Mobility Management (dmm)

_34_



20144 68 sh=RAZEQI &Y

g1ets] ==X H10d Mi=

working group, 2014.
[8] http://datatracker.ietf.org/wg/netext/charter/

Network-Based Mohility Extensions

(netext) working group, 2014.
[9] OPNET Simulator, http://www.opnet.com,
2014.

M2 —

1 L &2 (BFRR)
| :'n'u'.‘"
1986.2 L&t skl

19882 e tfstal Az gha A A}
1992.2 arejofstal 28k} whA}
2002.6-2003.6 Univ. of Arizona W& x4~
2010.6-2011.8 Univ. of Arizona W& x4~
1992.3-d A @ FFdstu Faojst 7]
AR A o] 3-8

Axget 59

<FHA R B ZREZ o] FE A 2 H

) o —

e

_35_



