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Hierarchical mobile IPv6 strategy based on new mobile anchor point selection algorithm
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Abstract: To deal with the big difference between inner-domain andyintersdomain on handoff time delay of Hierarchical
Mobile IPv6 (HMIPv6), this paper proposed a new Mobile Anchor Poifit/ (MAP) selectionjalgorithm. When handoff happened
on inner-domain, the Mobile Node ( MN) continued to use HMIPv6, otherwise to*use a new mechanism based on Duplicate
Address Detection ( DAD) HMIPv6, called D-HMIPv6. An elemént.ealled Partner Node ( PN) was introduced to help MN
complete partial three layer handoff work in advance when it was in)inter-domain, which reduced the time delay by DAD. The
results of the network simulation tool NS-2 show that, J€onipared with ‘the HMIPv6, D-HMIPv6 reduces the inter-domain

handoff time delay nearly by two seconds, and improves the ability of \supporting mobile IPv6 in real-time.

Key words: inter-domain handoff; Mobile ‘An¢hor Point (‘MAP)” selection algorithm; handoff time delay; Partner Node

(PN)

0 3%

HE4EHIR 3l IPv6 ( Mobile IPv6, MIPv6) M ARG B4k i 4K,
B, @0 K i 8 15 X5 3 ( Corresponding Node, CN)
FIRBI15 1. (Mobile Node, MN) BB HEGAF M AT K £ A
#(Home Agent, HA) B &, iIXRERLE /D T B8 AU e R IR
oM T RRIR, ~ERE LRSS T HA W IERSE, R
R TR rEWIME, B8 MIPYG PRl T B3V m 7% 3l
T2 AP R £ TR 1k [l R ARTE RO (], MN HEAT ST #e i T 45
FEAEER R UIHAER R 5 A3, Jo vk X i) (8] U 15 35 AL
Bl % 3 17 A 330 . 4 2 #% 3 IPv6 ( Hierarchical Mobile
IPv6, HMIPv6) ! {4 BUAR A7 3 3R 4h T 3K — 1 2 5. SOk
(3], Bt 5| # a4 A ( Mobility Anchor Point, MAP) 3§
XA R HEAT 43R 3T T RN 5 ARG T 5
HA 1 CN SR FEAT i 28 . {H 22X T80 474 , HMIPVG 1y
BEEMSF A B, i THREEHWIREZ A, HATH
FRPSEEL 22 LE MIPv M 75, MAP 9 i St o 1 481> 1) 46 1) £
8, B EAAnfe i HMIPVG Fly 38 18] S4B R T A SCH 2 it
WXR, ACEHBRINT —FH K MAP HEH E, BB
MN EH|B P Rz AT N VIRE R A Ul ., R 2
DI, 4K SE (A TIMIP6 ; AN SR 2 3R], JUJ SR Al 4 ST i
BOE T I B & M Hk A8 W By OMIPv6 ( Duplicate Address

%5 B #A :2012-07-30; & = H #§:2012-08-27,

Detection-Advanced HMIPv6, D-HMIPv6) #1%il, D-HMIPv6 3C
T T S ML A W 7, % B b Ak 4 U ( Duplicate
Address Detection, DAD) #B:/ER EX42 802 2 EYHRZ AT, KR
FEAR TR, F SRR, BT R ARG
FETTTE , B Y HMIPvG B B 48 F{&4e i HMIPvG,

1  HMIPv6

HMIPv6 M ORAE S 4, i “ 30 &, B
PECE—FFR S MAP BT Sk (AN 1 i) , KOIRER
LR A MN R 2 03, MN 72—~ MAP I 5 w1
BEZE ML HE - 5% BEH: 3o H bk (on-Link Care of Address, LCoA) Fl
X 4555 3z #u 2k ( Regional-Care of Address, RCoA) , H 7. LCoA
T MAP 15, RCoA W 2 AR #E47 K & AT ME 1R i
i

TESCHRLS 1 oF, 2R MN R 272 [ — N8 A A 7] )
B L4, B & AR SR IR 30, B 4 B 1 RCoA LR, (HE
HEHALE LCoA, I X H AT DAD #4E, iZh /G R % [ MAP
FWHZ LCoA, AP AN HA 1 N FEAT N, X
T MAP & BR MGG MN KRN B3It HA CN %
B, B T B R A Ak, BRI T E 4, SXGE
B THRETPHIRER Y B, RE WL, BF HMIPYG #r
FAT MIPv6 iy A2 b A I 7y 5K, HoA vk DAD #RAEERE k5l

EEE M IACE(1971 ) B8 LR, B LRI, [, EFRT 71 AR R BB E RS HE (1987 - ), 5, Wil

NGB, TR I B E R RA T —REBRM



F14

FHXBEF R TS E AT TR0 EB3 IPv6 B% 113

SRS R I B KR 1000 ms B Y1 IER , R R AR
O MN & A= 35 8] % 7% 3l i, B 75 B 25 B % LCoA
RCoA AT H A ML I, BEA TR, RE Z A&,
AT I Sl 55 R BEK

Bl HMIP6 P2 3ETH

2  D-HMIPv6

FE3 HMIPv6 F 3R] PIHRSE A b X Y (3] 2, D-HMIPvG &
SR AP MAP S F R B TR BB HTHE, MREHE
PR R — MAP B[ 7 R8T , IRt 4 82 ( A HMIPvG , (R
HBN TR RIAERE 00075 IR B BUR R MAP B i5,
WU R HMIPVG, BTLL, —F R 4P #Y MAP #RE5H
EAar ks, — Mok, MAP SEEENLEI AT LI A LT 3 B
DEFHR2) BTEE:;3) ZTFHIGEN' . MATREK
B R — PR TR NS MAP R,

2.1 MAP EZENH

4 MN B gl AR A 6] R 45 1 1 B DX i s
33k B 5 A BE B 2% ( Previous Access Router, PAR )12
A& 25 ( New Access Router, NAR) & 3 B$% i1 45 ( Router
Advertisement, RA) B, 1614 B HP s 48 M2% [ MAP
SYEBIFET . MN LBk MAP 532502 PAR Bi)= H
MAP Huht RS # 25 LU NAR Wi BT A MAP b, 4n
RAZIITE A HhE , MR YR A PAR R B bk = L3 0
RRF T A AL, R MN 575 MAP@EhE 35 hER, 4n
2, WUEBAZE R —A> MAP F §2RIE 5 RITE] , A U046
WA 2, WYL 7R F] MAP J&], Dyt ) P04, nR 1k
58 PAR H BT A B9 MAP Hihbod S kA 21 IR A i , MK IE 30
B RAEAR MAP [8], 3 F ) . XAk MAP B #9522 5
N 2 Fim .

[BIBAHPAR=], NAR=1|

B2 MAP BH:HE
HH:PAR =1 375 PAR [¥) MAP 5| & th 5 K2 1) MAP
Hdik, PAR = Highest FH/Rn 55 /2 MAP ik, MAC(PAR)
F78 AT PAR M4 i A& ( Media Access Control, MAC)

Hiht %) %= o R bk, T PAR + 1 378 MAC sbhb#E B 201,
XA ZEFF M E B, AETT LR MN X 45T — 25258,
P B R R B Y4, T BLRB 1% B 1 BT MN SR i MAP,
fERZfE MN Fl MAP 37745 € A BT R 80 T 2 A0
B F D B g I R S e RE R R L

2.2 D-HMIPv6 &%

TEER A SO HMIPYG (R0 J7 T 2 8, B 585 A—1
By 41 [ A5 R (Partner Node, PN) o % F—-> MN 5k
Ui, AEAAT£E AH 45 AS [/ i) MAP 38~ ) MN E8 Al 68 5% 0 B2 19
PN'), PN 4 A2 %5 Bl MN 7£ 388 5] 47) 48 it 356 56 58 JR 30 43 3
B (mE 3)

—~ MN #AE R PN, TR 20 2 LU A4

1) 23} (Base Station, BS) K% 4 PN (U558 E
7~ (Received Signal Strength Indication, RSSTYWAZ/NT RSSI,,
(RSST B{fH) , EABA{R PN £ F BS 4B5H 0 E R A A o

2) PN WK %5 B4 BS ABREE BRTRIGIE

TEW L B A4 J5 , MN 1T D Ta), BS 5 M 5 5 8 PN, 1%
B PN FEZEHWTE T Y MN REFE 5 — 4 BS M4 &
B BB (i — BT MAREY) , PN BE B MN S8 L8 4
B 3 B4, BB R LCOoA Fl RCoA WHEE Mg, —
MR, HMIPYG WRIDIEHE e BT LR A, METRE
BT R EE AR , FiR DAD BAEER BB F s
bt LT /D 1000 ms FOFERT , SRMRAE , D-HMIPYG 43X
WAL RRETNE) 2 E U AR, SRR 1 DAD BAE T
REFERTFI E AL,

ZMN (REZIEFH M ER (ER B EZRBXE) , BER
WCBICE B X477 BS &R RA JH B, T PN 23EHi 451 RA
B RAEIEN MN, RBP4 RA JH B A M MAP 513k,
MN jEiT FiRA MAP ¥R R AN IR 8, a2,
Bl P46, W < £ 30 A D-HMIPv6 ML, FEfE RA JHE M HYAH
X PN {5 8, MN S# T HIB I e E A8 1Y PN eI

D-HMIPv6 BIZ53RFNNE 3 Fim .

« CN

El 3 D-HMIPv6 RZ5n$h

[FIR, MN 2R4E RA JH.E AR BT A5 B R 7E M LCoA i
RCoA ) B & , I &% FE B 7l & ( Ranging Response, RNG _
REQ) "™ 14 & (BN BULIH 14 &) 45 PN, RNG_REQ 4 & MN if
Br & H ) LCoA Tl RCoA, #R/5,PN 453t LCoA H THIN-E R
], R 'R, 45 A SRR M M 45 5 DU RC & 1D E— 1
LCoA ; R )5 &% A Hb.47 5E B #7 ( Local Binding Update, LBU) 4t
SCHHTF L) MAP HEF LCoA; MAP I3 LBU i X5, =12
B E A RCoA  JFX HHEATEE I, 52 UG &l &
A4 E il 45 (Local Binding Advertisement, LBA) 2 3024 PN
A HF e AL MR, MN B2 3] T T M 45 1y RSST il T
IBRI& ) RSSL,J5 3 2 B, 2 BUHRTERE, MN <4353
18] HA 1 CN Z&3£ 482 B3 ( Binding Update, BU) KB, i,



114 SR A

533 %

3 EUHR e, B4 4 D-HMIPYG FI{E B, o NMAP %
TRHTHI MAP,

[MN] [par] [ PN
e

[nvar] [HA] [ o]

DAD for LCoA
L LBA
| 220

[ ———BU

| —BA

3T

BU
-——BA —]

E4 D-HMIPYG {555

— Bk, HMIPvG 546 i Sk 43 A e 5 2 D048 1 R 4%
EUi, gk 2 BYRA 3 2, K2 BURaEa
IR T LS EMN 5 A S (Access Point, AP) B
SEFERE R IR 10T 3 R YT B RS R S AS I A T , %38 Hbh Y i
BEIES WY ZE DL R S8 B I, 57 ANA Typ, Ton 0
Ty o HA L To, Fl Ty BT 5 B EER K, # 4 SCHY D-
HMIPv6 i@ 53 5] A PN R H o Ty il T, BEEERTH 2
BEYIBZ AT, 3k 3 BBt R R A EEMEE T, AT R
U/ T UHRATIE , 4B T AR PR

3 FEMRMmER

ARSC R NS-2. 311 S 05 ELR I 4 1 R (B SR ) 0
ME AT LUE B, A SC2E 5 802. 11WLAN Joék AN, CN JF
BB LABEERJ 0.2 Mbps 3% 3% 512 Bk/H UDP 41 4
WK I T 28 2 Mbps, #8458 AR 2 [RIBIBEES & 70+t L
R AR KATE % — N HAZ 40 m B K I, B el 45 W 4
WAL 10m WEEXE, MN LI3m/s fEEM ARl BLH
#HF| AR3, 7 M 4 3 th H, MAPQ 4% il T/ MAP1, MAP2,
MAP3; MAP3 % B8 MAP2, Tij MAP4 gk 43 Bic ) 5 — 4~ M %

B Sesd B A
MBS ATHI, MN A ARL P25 58 5 2 AR2 [ 4% 1 i 7
TR TEATIHL, LR MAPL T84, It il i3 MAP 2L #
B, MN BRAEREER A HMIPVG HLA]; [FIAE 78 MN DA AR2 [
KRG NF AR3 MEZH TR T, MN 430 B EREHA—H
i MAP 3, 8535 PN 19518, MN & R 22E A O R Y1k

W, R A D-HMIPv6 Yt il @i 05 EMK, B 6 ~7 2371
H IR P TINS5 Y SRR A R

0.50 :
0.45 :
0.40
= 035
&
R
0.30
0.25 S TIMIPVG
—— D-HMIPv6
0200502 06 08 10 12 1d—16
ﬁfﬁﬁgg/Mbps
B 6 FEARBHEERT K ik
3.0
....... +
B
...... g
251 . o
___________ 4 +—HMIPv6
" ——D-HMIPv6
@"’ 2.0
&
=
R 5
1.0
0

'5().2 04 0.6 0.8 ‘1.() 1.2 14 16
FEHHE A /Mbps

7 AR BREET
M 6 ~7 K, i FES A VIR A5 % F Y & HMIPv6
Pk, B L D-HMIPv6 BGH 5 AR Al HMIPYG 2 39 A K,
WEE (B4 2R B I, e L7548 B R 7E — MR ITE [ A
TIAES R )#e s, R D-HMIPv6 [ RAHE , (15 U146 ol S 1R 4%
EEHITE 1 s LLA, 550 HMIPvG A L, R RFEAR T Y1851
3L,

4 #iE

AR T —ANBTH Y48 J7 Bi——D-HMIPY6 , i@ 5 B it

) MAP PR3  MN HIWTHEA T — R4 23 146 2

BRIE . ARSI A T, W AR EE 45 ] HMIPVG BB EEL

AN IR IRA U1, SR A A SCHR S iy HIMIPYG i B v,

5] A— PN & 8 MN 255 52 % LCoA F1 RCoA ) DAD

I, Ao 3 2 YT ] e R IR TR 2 s, 5

HMIPv6 HH H R KK 1T Ul SEF AR,

SE 0k

[1] Kz B, X, sE . &F v T — B R M]. Jb:
H, T oll AL, 2004: 169 - 239.

[2] HESHAM S, CLAUDE C, KARIM E, et al. RFC 5380, Hierarchi-
cal Mobility IPv6 ( HMIPv6) mobility management [ S]. [S.L]:
IETF, 2008.

[3] LEIY X, GUO G S. Impact of MAP selection on handover perform-
ance for multimedia services in multi-level HMIPv6 networks [ C]//
TEEE 2077 Wireless Communications and Networking Conference.
Piscataway: IEEE Press, 2007: 3904 -3909.

[4]  Shfyufii. —FhAr %3l TPv6 DI A IRAL T R0 D1. 22 M 2N B
T K2, 2009.

(F#% 119 W)



F14

HRF BARER G ERAE L RS 5 kit

119

H , B B A A R R B G, P 4% A [ 7 2 T 8 o
fHREHHEH B Joint-Sleep&Routing Lt IGP 535 19 4: 17 i (6] -

WRET 3% k5,
x 107
13.0 T
1.7 1 ~ ing BT
—o— Joint-Sleep&Routing %
A IGPERE

104 + &

P4 EE AR /s
o N o
v [e=] —

52 T
39 T
26 T
1.3 T
— -+ x 107
1.75 2.50 3.25 4.00 4.75 5.50 6.25 7.00 7.75 8.50
AR R (5T
2 RFIBER A R I T AL R P45 A e (R E

PRCHE B X 3 B K B MR P ) R PR A, ] f 6 T %
TR AR B R T AT BN A S R T BT R R
B P PO, A X 458 Fy Bt SE R AR i (] R RE 4 IGP B3R
TRBERKE.

4 #iE

ASCRSE T B A B B 0 B R O i R AE O AL R 45
A RE A IR SR AR Hr B R, X SCRIRL 7 ] P 4 TGP Bt 4T T
otk LA IR R T — A B CR B A A, AR B
o FIEHER T XY SR Re BT A TR SR, %R
WA S T AR B TEAS , B T RBFE (K T MG A
AT o

M s R RAE A SRR RER VGRS LB A%
HEERFIAR L, MR R SRR ARITRIL, 31 A
B, B, XSS SRR BB SE
Fo 43 S b ) R I 4% op TS s A9 BB R EE K W 4% 9 AR TR R TR
TR AR SCHR AR IR AR T R ] R A SRR R R 2
ik

BE R

[1]

[2]

[3]

[4]

[5]

[6]

[71

L8]

[9]

[10]

[11]

[12]

CHANG J-H, TASSIULAS L. Maximum lifetime routing in wireless
sensor networks [ J]. IEEE/ACM Transactions on Networking,
2004, 12(4): 609 -619.

GAN L, LIU J M, JIN X L. Agent-based, energy efficient routing
in sensor networks [ C]// Proceedings of the Third International
Joint Conference on Autonomous Agents and Multiagent Systems.
Washington, DC: IEEE Computer Society, 2004: 472 —479.
MADAN R, LALL S. Distributed algorithms for maximum lifetime
routing in wireless sensor networks [ J]. IEEE Transactions on Wire-
less Communications, 2006, 5(8): 2185 -2193.

CHACHRA S, MAREFAT M. Distributed algorithm for sleep sched-
uling in wireless sensor networks [ C]// Proceedings of the 2006
IEEE International Conference on Robotics Automation.~Piscataway:
IEEE Press, 2006: 3101 -3107.

SUBRAMANIAN R, FEKRIF. Sleep scheduling and lifetime maxi-
mization in sensor networks: fundamental, limits and optimal solu-
tions [ C]// Proceedings of the Sth«Intemational Conference on In-
formation Processing in Sensor Netforks. New York: ACM Press,
2006: 218 -225.

BULUZ.E,) KORPEOGLU 1. DSSP: a dynamic sleep scheduling
pfotocol for prolonging the lifetime of wireless sensor networks [ C]//
Proceedings of the 21st International Conference on Advanced Infor-
mation Networking and Applications Workshop. Washington, DC:
TEEE Computer Society, 2007: 725 -730.

LIUF, TSUI C-Y, ZHANG Y J. Joint routing and sleep scheduling
for\difefime maximization of wireless sensor networks [ J]. IEEE
Tradsactions on Wireless Communications, 2010, 9(7): 2258 -
2267.

A, B, FHRT, 6. ARSI P 4 B oy P A RE S TR R
HESEP]] . GBI SRR, 2006, 27(5) 1 21 -27.

BEEAAE, A, A, FE TS 1K WSN RE R TOI0 B e Bl
[J]. B TR, 2012,38(3) : 88 —90.

FE/NE, 2, 815 . TOLR A% A P 45 P BEFE 2 A SR BT
[N.HEHL T, 2012,38(6) : 107 - 110.

R, W, B, F. BT AR AR R AR N TR R R
AR IR D] PRI B AP, 2000, 40
(6):1642 —1648.

TAEEE, BT, B8, 5. TG IRES PR 1K BE B I A b 35 1k
[1]. H5HLT AR, 2010, 36(1) : 134 - 138.

(k35 114 )

[5] KOODLI R. RFC4068, Fast handovers for mobile IPv6 [ S].
[S.1.]: IETF, 2005.

[6] WANG L, GAABAB B, BINET D, et al. Novel MAP selection
scheme using location history in hierarchical MIPv6 networks [ C]//
WCNC 2008: Proceedings of the 2008 IEEE Wireless Communica-
tions and Networking Conference. Washington, DC: IEEE Computer
Society, 2008: 2420 -2425.

(7] R, PR, 2R, IPve ARl P ST RO AR D] BT
FiAR,2004,27(12):8 - 17.

[8] FATHI H, CHAKRABORTY S S, PRASAD R. Optimization of mo-
bile TPv6-based handovers to support VoIP service in wireless hetero-
geneous networks [ J]. IEEE Transactions on Vehicular Technology,
2007, 56(1): 260 —270.

[9] CHEN Y S, WU K L. A cross-layer partner-assisted handoff scheme
for hierarchical mobile IPv6 in IEEE 802. 16e systems [ J]. Wireless
Communications and Mobile Computing, 2011, 11(4): 522 -541.

[10]

[11]

[12]

[13]

[14]

R, A5, X, &, T O F IR K3 1Pve LI T].
RN ST, 2010,27(3) : 1106 - 1109.

PRBZE, & B, XIBLH, 45 LT URE DAD 5 RR%3l IPv6 1)
BBALD] . (5224, 2008,29(1) 1 23 - 26.

LIUQ, LISM, HEHY, e al. A multi-binding solution for simul-
taneous mobility of MIPv6 [ C]// SOSE2006: Proceedings of the
Second IEEE International Symposium on Service-Oriented System
Engineering. Washington, DC: IEEE Computer Society, 2006: 143
- 146.

ZHANG DW, GAOJC, LIU Y. An improved hierarchical MIPv6
mobility solution used in inter-domain mobility management [ C]//
WOCN07: Proceedings of the 2007 IFIP International Conference on
Wireless and Optical Communications Networks. Washington, DC:
IEEE Computer Society, 2007: 1 -3.

The network simulator—ns-2. [ EB/OL]. [2012-04-20]. hitp: //
www. 1sl. edu/nsnam/ns/.



