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Default Routing for Support of Mobile Destination Nodes
in DTN Routing based on Mobility Plan

MasaTosHI ITwath®  Hiroaxkt HIGAKI!-P)

Abstract: In wireless multihop networks with sparse distribution, high-speed mobility and frequent mobil-
ity of mobile wireless nodes, it is generally difficult to detect a wireless multihop transmission route and
to keep its connection during transmissions of a sequence of data messages due to low density and high
mobility. Thus, reserches on DTN routing have become active and shoter-delay and lower-overhead DTN
routing methods have been investigated. This paper proposes a novel DTN routing based on mobility plans
of mobile wireless nodes. Here, mobility plans determined autonomously and timely are advertised by ex-
changes between neighboring nodes. An intermediate node for transmission of a data message determines its
next-hop node based on its achieved mobility plans. For achieving more mobility plans for better next-hop
selection, mobility plans are deffused through an infrastructured network connecting wireless base stations.
In addition, to support mobile destination wireless nodes, a source or an intermediate wireless node deter-
mines its next-hop node based on a wireless multihop transmission route to reach the nearest base station as
its default route. Simulation experiments show that the proposed default route achieves shorter transmission
delay than the other conventional methods.
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WB T EMND, LROWTNA DA ZIET BT,
NS OBENER/ — R OBEE B G TdH 2 KA H
HLTOWERWED, M; & My EDBITT—2 Ay t&—
ZHk g B T EIETERW,

° tg < t]lf PR

o th<t] DL

e, AEX @) —1k@)| <r Z t IKDWTIRW L &,
ZOfEN M; & My, WHWICHRHMESEERMICE EN
3T ETT—RAY—UDHARETH 2 RN DL T
bodTeh5, TOREXITHMAELZWERICE M,
E M, EDBTT =2 A v —YRikd 5 LIETE
BV COREXOMGAKMOES T1 = 67, 100,)]
(u=1,2,..) %% EL, MXHE TIF © M; & M,
EDBTT =R Ay b—I kT 5T ENTESHDE, T
DX M; & My OBBIEHENETH 2 [, ]
BEU [th, 4] L@ O ZFHRERINEESEV. Tk
bbb, LFOWFNHDLEM#HEET XM 7% T,
M; & My, EOBITT =R Ay b=V kiRikT BT LT
TR

o max(f), tf) > I, DEX

o min(t], tF) < ¢, DLE

T DR U WK T8 T, IR O] ¢
IKBWT M; & My EOBITOT—2 A t— I
AETH 5.

e T
te [max(t{)(u),ti,tf),mln(ti(u),té,ts)]

[Step 2] SBENHELR / — RO FE R I RERES O

Step 1 DFEHEZHWT, BEIEHR/ — R M; 59 XT
OREIHR/ — B M; \ORFIRFRHEZER S 2 2 A 7 A -
@ SPF 7)V3d V) AL [11] ZAVTEIET 5. — ROk
FIRESRRICB VTR — R S OFED O Z2 i HlifE
ETBDICH LT, KX TIET—& A v t—T DI ER;
e FHEFEREIC VW 5.

TTTC,K7TIRTELIIC, M; S DIN V—F 1 5
WX TT—=F Ay =YD EBEIVF Ry TEEE N,
M; 5 My, NREENTREL7Z Tk L9 5. K7z, Step
1ICEST, My B My NT—=Z A vt —I %547 %
T EMABEREL D S 75 B K& TIF = [t56y toy]
(u=1,2,...) 95 COLxE Tk < t’;gu) 5% u WMFEAE
T BHE5IE, My, & Tk 1 M; DSk ENizT— 2 Ay
Y=Yk My NEHRET BT ENTES. T8 < tlf ) Z2if
7ed u DI ) MRhEBRBEED u OffiZ o &F
& HVE TR 13, A TchE 256N 5.
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T .= max(T7*, t’g(lu,))
M,
M_xO=—q
TR TH=max(T 1)

o
M,-C<O

CHUTHDNWTHA VA FFD SPF 7))LV X Lz
HE 23T 2Ic&>T, M; BB M; € MS' NT—2 A
Y —V% DIN b—7 « Y T &> THR< VT Ry Tiid
KU ORE FVRERL & C ORINCELES 2T —
A=V DM IVF Ry TREEHET S, 2720,
M; & My, EDOBTT =2 Ay =T %A T 5 EMNT
TRVWIEHIKE T .= 00 £ T 5%,

CCTIE, M, ZIRET BN ER TR ZHKT 5. M,
WS RBEMR/ — B M; "D TR DS ZAHRSD %
M IVF Ry TRERE TH . T[M;] &, (7)VTU XL
FATRFREFETD) M; WEDT—R A v —IH M; I
FET B FVIFATH O, FIFHEE T[M;] =00 &F
%. ¥7z, P[M;] 1F, TOELEDT—H Ay t—IRlikk
BRICHBT 2 M; Ok TREEG S — FTH O, #IHE
F P[M;] =1 3%, 7)LI) XLAMEIL LIz L =i,
TIM;] & M; ~NDT—2 Xy 2— Y Dt BOEERE] &
720, P[M;] \&Z D& & ORI IVTF Ry TROGERIKICE
F% M; Ok y THEER ) —FTH5.

(1) TR % M; (i) DI 5EZERET 5.
(2) MN := MS" — {M;} £ 3.
(3) T[M,] =t &9 %.t ZBEHLITH%.
(4) MN IZEENZTXRTOBEHMEE/ — F M; IO
T, T[M;] :==TY, P[M;] :=M,; &3 5.
(5) 3M; € MN IZDWT T[M;] # 00 THBIRD, LITF%
S
(a) T[M;] WINTH2 M; € MN Z#RL, P[M;)
DY/ —RELT M; % TRICIZ%.
(b) MN := MN —{M;} £ 3 5.
(C) VM, € MN iZDWT, M, pa) Mj N TF—=
A=V REES NG EORE PV EER
4 Tk ZEHR L, T9F < T[My] TH 35,
T[My] :==T7*, P[My] = M; &3 5.

CO7NVTAY ZALMEIE LTz &, TR ICEENZBH)
WS — B M, I3 TIM;] NF—& X v b— V%R
KT BT ENARETH D, MN ICEFENZ IR/ — R
KT — 2 Ay =V ZRATEZ LT 5T LM TE
R BB, My B My € TR NT—2 Ayt —V%kfilik
T BH7HIC, TRICEITS M; E M; NOHE—D S
BIFB M; OXKy THREEG S — F M, ~KZ T 1
T—=RAy—T% M; DEET 5.

[Step 3] FHMKEAR / — KD M9 \OIRBEHLEEEOFE

==L, k<,

X 7 EEEREATRERA]

[ E MR O TR T ORI/ — Ficx LTI Th
D, TTTHNLTEIC & > TR — F L [EE R & o
BRI DRI T X 5.
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Step 2 D7 )VIV XLICBWT, M; LT 5K TR
A FENDBENELR / — RITiE, BRI T M, 1TSS
NTVWBT—RZAvE—I% DIN )V—T 14 >V JIc&>T
BRI IVF Ry TRGATEEI 2 ENTES. #BEH)
W —F M; € TR, W4 T[M;] ICT7—Z Ay b=
BZETHTENTEBTEND, M, FHXE [T[M;),t]]
KEWTT— 2 Ay =Y Z RFEELEND (L) IKHE>
TRIIT 5. CTOMIC M; DIEERIHRE/ —F M? IZk
LMD t € [DIM;], ) &, |17(¢), MY ZR/NET
%t=1t, THH, TOLED M; & M & DRMDIHEEHE
Dist(M;) == |l3(t}),1%(t))| TH%. =¥, M; I8 M* DR
TR 2R3 LTV & EISiE Step 3 DL ZFTS T
CIETERVWEDAF Y T T5.

[Step 4] Xk THENHEAR / — K DIRIE Step 3 DEIEIC

X0, M; S DIN)V—T 4 VT TT—R A= %

MV F Ry TREARETH D, T— 2 Ay —V% M?

NI BIEDT IR/ — R, Dist(M;) (M; € TR)

WERINCTHD M; LIEDBTEWNTES. LIEH->T, K

TRICBFZ M; D M; NO/SAH M; OHEET % i

WRT—2 Ay —VEERETH D, TD/RRICBIT B

M; OIRy TR — KB M, TH2E5E, M; &

Bl TIMy] ICBNWTT =R A v —I% My NE5ikT 5.

¥, M; h MY OBBEEIEZ R L TORWRHCE, &)

VT B3 T RE 7% [ S R N OB E il 2 5RE U, Z DRk

RREE DRy THEIER /) — RANT— 2 A — I 2 iligik

95. 2N, UTOHHIC KB EDTHS.

o M ORHEEZ EE MR MR L T s, £7203,
MOWFERICETS T % 2 eI SN DT80, FlEEs
He &, BERERSENERR / — N OMARES 2 B85 T 2 Y
"B EICmMA, A7y NT—0Z2N L TH#H
i 9 2 D EE MR & BfG U 7eBEhEHmE 2 A LT
W5, AT T3y FUT—=7IC K- CTHEEHEHFBEIZ
WRHER SN TV A 2o, BEEMRNS 22510,
ZHWVEENFRRIC M \OFGERES ZRIE T 5 2 &N
TE5.

o [EEHELHIE ORI, M O EIFHE & RS 25
AR/ — RDMEIEL, ZORBEIIR/ — RlicT—X
Awb—IHRET S LICK > T M ANOFEER
DRI E NS DR E NS 729, FiddMHIC
X0, FEEEHEN M OBBEHEZEIGT 5 &M
W E N2 D, T OBBIEHE & EE B R 5 B
BEIIR / — RANCBHIE N, 60T 2. Lieh->T
T =2 Ay — Dz EE MK OV R
J—RAEEELTWL T EIZ& > T, M DB#iE
72 (REF S 2 BENIERR / — R AZ#ES % Al aErED i <
BHLEZONS.

4. FH

B E i O HL L & BUE U 72 BB 3 i 72 FH U 72 Btk 3 i
REICKBIR Y TR/ — RIREIC K % DTN )b—
TAVITTECBWC, AT I3y NI—=2Ic X 5BE)
SHE OHEE &R BB/ — R OB B HH RSO
[ E FE R N\ DB RIS 2B A T B T &I K B A RE
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DOUGENRZE Y I 2 L—Y g3 VERICK > THMET 5. &
2 2 L—¥ 3 UREELX 5,000m X 5,000m O IFJTIEEE &
U, Blhfee 2 — B [EE 5 E O $n G mRE S FE

#t7z 100m &9 5. BEIELR/ — K 30-150 15, &€ FEH

15 6% Mo mELEZE M NTT VR LI ES 5.

BEMERR / — R, VA LTz ARA 2 hETIVIC LT

Mo TBENIT 5. T T TR, SR/ — R OBEHE

& 5m/ W THEEE L, —HEEIC K> TIRE S N BEIH

Kt F CEREREEN T . H A BRI S R

oM TH S ZE L TBEIT S, £z, EE

FEHFONEL, IXTOHR/ — RicB W THHTH S

5. TURLNGERE NI R E TR ) — Rh 5

EESBENIERL ) — RADT—& A vt — Vi k% A

TR L DIN V—TF ¢ Y F TR UTehd > Thl%d 5.

k5, RIEBEIEL / — R OB 2 U ik

BE/ — FICBI 2IERFEDOT— 2 A v 2—T Dl

RETFEE LT RO TR 5 L35,

o AEFIER — N BT 2B/ — RO
SEBEEIEZIRIS T 2 £ TT—2 X v —V %R
I%.

o EEREM — REED, WINHDERR — R L
BTN, 722 BICT—2 A v — VR4 T 5.

BEMTHIT BT — & Xy b— VEEREDRERS R

#1619, TTT, £1-3BBIFHBEOA T T2

N — 2t LT ha 21775 5 Fik, £ 4-6 138z 1T17%

DEVWTHEORRTHD. T, £ 1, 4 13XE0RER —

R OB EGETE Z £RFF LR WG B R\ OB 2 7

THIVMIV— T 2REFE £2, 5 3T —2 A vt—

DR LN B Tk, £ 3, 6 I ZIR0OBEREERR ) — R

T—=R A=V RT3 TFETHS.

WRTELREETEOVTNICEON T L BEEE / — R

B, RS2 WVIE EEHESEIE D V. U

J— REE BHSB 2 0E EREIG B OB L |

FERRNC X 2L O/ — RABEEIEZEGT 5T L, B

KU, T—=RA v b=V DA EZ T LICK > T

D BEIEDFINBLIEFT R E R RE TH B T LIC KD EDT

HB. F£1-3EA6LDHIKICKD, BER/—RD

B Bhat b 2 ARt R 2 A B ki d 2 A > 7T %y h U —
7N UTHRT % T LIic KD, SFIERR / — ROBE)GH

MWK O ILHEIPHICNIE T 5 K D 2 < OB/ — R\ &

WE N, BSEIE R Y 29 1% FfET S L x> TWVD

TENIhD. Fie, £1,2,3 DI, BXU, £4,5,6D

i & 0, BB E AR/ — R OB & R EF Uk

WHIREEERR /) — RIZ T — & X b — VR R\ & 5

TEINCALAE T 2 IR TFIEDER TR LTS 33.1%D

SR GE e <8 A UN AV

® 1 BOSEEIERR (RETE 1) (BULRD)

1 2 3 4 5 |
30 | 5506.1 [ 6085.1 [ 8474.8 [ 7251.3 [ 7691.9
60 | 65284 | 6061.1 | 6648.4 | 4757.8 | 5090.2
90 | 6489.3 | 48345 [ 50022 | 44905 [ 72986
120 | 6068.5 | 7520.7 | 7531.9 | 6160.5 | 4884.6
150 | 5892.8 | 5388.0 | 6639.0 | 5937.6 | 4786.4
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® 2 ABEHGEATR (T 2) (L)

1 2 3 4 5 |
30 | 13731.2 [ 11843.8 | 13415.3 | 13277.3 [ 11169.5
60 | 80404 | 8182.9 | 10859.1 | 11205.2 | 15342.3
90 | 67827 | 7327.3 | 9522.1 | 8050.0 | 9326.8
120 | 7977.4 | 5077.1 | 9813.4 | 90224 | 9586.0
150 | 40045 | 7505.1 | 7517.9 | 6861.1 | 6509.3

® 3 BOAEIERIERS R (RETH 3) (L)

1 2 3 4 5 |
30 | 15912.2 | 10788.5 | 8401.6 [ 7222.5 | 7691.9
60 | 6750.1 | 7041.4 | 74404 | 6274.4 | 77847
90 | 71313 | 6686.8 | 6952.2 | 7603.9 | 6606.1
120 | 75241 | 68927 | 75319 | 6197.3 | 6515.7
150 | 69721 | 6759.2 | 6780.2 | 6516.3 | 5509.7

R 4 BOSEIERNERS R (RRTH 4) (L)

1 2 3 4 5]
30 [ 128714 [ 12977.2 | 8355.1 | 8293.3 | 7601.4
60 | 7660.5 | 9132.6 | 10492.7 | 5614.4 | 5795.3
90 | 6785.0 | 7156.9 | 6279.3 | 8312.1 | 44713
120 | 8009.9 | 61113 | 67494 | 5472.6 | 5411.9
150 | 4161.8 | 4989.7 | 4474.1 | 6028.2 [ 59483

R’ 5 FOAEEIERR (REETE 1) (L)

1 2 3 4 5 |
30 [ 14161.4 | 13832.2 | 14400.6 | 15176.4 | 12630.1
60 | 11975.1 | 12870.5 | 15399.6 | 11901.3 | 14185.6
90 | 14645.2 | 11748.3 | 11634.9 | 11955.2 | 10047.1
120 | 12246.4 | 12199.5 | 11041.2 | 11290.1 | 11948.3
150 | 13342.5 | 13277.1 | 12813.9 | 12032.4 | 12658.2

® 6 BOSEIEINERS R (IORTHE 2) (HALED)

1 2 3 4 5]
30 [ 13726.5 | 14511.4 | 14192.3 | 12784.6 | 104828
60 | 12660.7 | 15293.7 | 130525 | 11860.8 | 11831.0
90 | 133085 | 11285.8 | 13444.6 | 11888.9 | 11727.3
120 | 14232.3 | 12637.2 | 13041.4 | 12580.4 | 13494.9
150 | 12368.0 | 11172.7 [ 10155.2 | 10659.2 | 11436.4

5. FEHESEDRE

AT, BEIIER / — R L FEEEMFR N SRR E N
B IVF Ry Ty VT —=2IcBF S DIN )b—7 ¢
VI FHEE LT, R — ROBEIFHE I DV TR Rk
IR/ — FARE UTeBdikGtmic K> TRk 7/ — R 7z
BRI 2 F L2 RE U, B/ — ROBEIET i Z B Ry,
RIRFINCESD S T L aiie & LT, TNS DR, fkBUC
BEZIERR / — RRIC 31T 2 33 & [E 8 Et R 2 M B ke 9
54T T3xy NT—=0ZN LT zfn5sd & T,
FORERIC IR0 15 9 2 B EN IR/ — N TS E)G [l 2 HhEs
LT lEAfEL TS, X 5IC, [ iR S OHERR ) —
ROBEFIENERN T NS EAND S T 2L, %5
TUREIER / — R & RS ENIRER  — FONA(E e Eh e
J— ROBFEIAEZIE L TWaRWEEICE, & R
TERENEREE MR 2 M ERERRE LTT—& Ay
Y —VBET B FEERRE L. Y2 al—va VR
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DFER, BRT B 5ED0FHERFNTNET—Z X v b—
VBRI D FIHEIC 2 S L, T 31.1% D ke = L 7z,

AEF

AWFTEE, HEEEA ARG UIIEIZE Q12J-04 & LT
TolbDTH 5.
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