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Researches for Route Optimization of NTMobile

HirosH1 Nopo, ! HibEkazu Suzuki, !
KATSUHIRO NAITO!? and AKIRA WATANABE'!

With the spread of mobile networks, communication transparency and mobil-
ity become quite important matters. We have been proposing NTMobile (Net-
work Traversal with Mobility) that can achieve communication transparency
and mobility at the same time. However, in NTMobile, if both end terminals
exist behind NATSs, they definitely create the route via Relay Server, which im-
pose excessive loads on Relay Servers and networks. In this paper, we propose
route optimization method in NTMobile if there exists the optimized route. We
have implemented the proposed system and confirmed its effectiveness.
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Fig.1 Overview of NTMobile system.
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*1 Fully Qualitied Domain Name
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Fig.2 Sequence of Tunnel establishment.
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Bl TICAFAET 256G OB TH 5D, MN 1L DOy~ 2% L CTRIEHE 3K & LT Direction Re-
quest #5157 5. Direction Request (21X MN & CN @ NTMobile L a2 — KRR E F
NTW5. DOMN IZZ N BEWA I MN & CN OAZEZHWT L, b R EEOHRN
AEWETSH. K2 OBITIE, MN & CN A NAT B FICHFET 50T, RS #/&HT 5
[G%ATH & LHWr3 5. DCyn iZ MN & CNIZ RS & D b X AEFE %1577 5 Route
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I A ML L T 5 72 Route Direction @S FIRETH 5.

MN & CN i Route Direction #5555 &, RS & D h R VEMET L7, ZhEh

S 1Z%f L C Tunnel Request #2453 %. Tunnel Request (25> T NATMN XU NATeN
DO NAT 77— MZZENEN RS EDEEHOT Y U B34 EILD. Tunnel Request %
%{& L7 RS % Tunnel Response #iEfE L, b2 R/WAEENFE T35, MN i Tunnel Re-
sponse {595 &, BlEIH Tz DNS JSFICRRFH I N TS RIPeny DfE% VIPeN
CEXHZ, DNS UV ANIZHET. 2Ly, MNOT7T 7Y r—vaZ CNOIP 7
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Fig.3 Network configuration of redundant communication paths.
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Fig.4 Sequence of Route Optimization for NTMobile.

EFITRBE AT 2720, RSBHOBERELIFEREIS 252, LrL, EBRTIT
FETORT &5 BRI FET 5.

3. NTMobile D#FE&z#EIL

AIRZE TIEHANZ DC OFFRE D IZ RS RAOBEREAMHEEL, RS REOEEEITH
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B 4 ([CREHREEOBES — 7 v 2 27T, R RIELOEEL, NTMobile dHEA®E{E
BB 2T D Z L IC KV ERT L. 41X, W1 DBEDOY—r v ATH D,
A 2 12 W T H B RO FIEZEH TE 5. MRS BRI RE Lo 7 DIZBN - &
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Request #5325 &, CNIZXLTOT 7 A7 % Access Check Response |25l L
T DOwmN IZiB%T 5. DL &, DCon 1E ON &HICHlEE1T> T 57z, NAToN O
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N5 NAT OFR— FFEBIEHZ T L Access Check Response [ZHHHT 5.

e Relay Server
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2B OHREFE R OIS NTM iR & O b RAMEEREZIT 5. RSIT/37 > b OISR IC S E
RIEREZ ) L—FT =T VIEE L TWAE. ZOT—7/1iE 2 50 NTM iR OIEH
WSh TRy, W7embshicnry NaefET5 8T =7V EBRRL TR &7 DiRIC
6T 5.
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NTM iR id = — Y22/ THIfET %5 NTMobile 57— > & & — R /VZERE THI{EY 5 NTMo-
bile 1 —F%NVEY 22— /L TR END. NTMobile 5 —% > 1% NTM KD 7 KL A fER
KON Y RAEE ATV, T—FR VT 2 — NV TRT Y NOI TN/ T I 7' LR
S LB A 1T 5. NTMobile 77— NZITH 72 TR RE(LE Y 2 — L2 EEE L, &I
BB Dy S DOEZER N RAT =T ADOEEEIT) LI L. U RRERE
Vo= WZIE RS & ORBAERESREREILT Y 2 — VA RO X 9 I 2B L.
WEBRMNERDOEE, BIERE(LT Y 2 — VRO S5 & RIEICER % o R AEEE
FVa2—/UIZREL, DNS UY A NIRARIP 7 RV AZ@mtT 5. 0%, b R/
EY o — /IR HELT Y 2 — VO T 2550, REEEE LT 7Y r— 3 Y OiE
g & WAT L CHEITEIN, BEEE(LE T I 252, Tunnel Request % 3 [AI2E(E L THINE
DRV A ITRE(ER TERD o7 b O LT L CRBEEZK T3 5. 22k, W@fEE= 54
DR DGA, DNS U YA NIRAEIP 7 KU A ZEHT D LER RO T, Rt
FY 2 — /VITRERGEERSE T35 E T MR UBET UV a2 — /WL 2R X 7200,
4.2 1% #E 5F ffl

M E el b5 2 L K palEM e BRI T 5720, k1, k2T b

*3 DC 2MEFF9 2 NTM SR OERPEMS T —7 v
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Fig.5 Module configuration of NTMobile system.
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Fig.6 Test network configuration.
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&1 REBIEE O
Table 1 Specifition of test devices.

Device | OS CPU Memory
DCA Ubuntu 10.04  Core 2 Duo P9400(2.4GHz) 1.9GB
DCB Ubuntu 10.04  Core 2 Duo P9400(2.4GHz) 1.9GB

RS Ubuntu 10.04  Core 2 Duo E6600(2.4GHz) 2.0GB
ENA Ubuntu 10.04  Core 2 Duo U9400(1.4GHz) 1.8GB
ENB Ubuntu 10.04  Core 2 Duo U9400(1.4GHz) 1.8GB

= 2 REEMEICET DR & A L—7"y MHIER R
Table 2 The time required for the route optimization and throughput measurements.
RO IC BT DR | BRSSO ZL—F v & | RS #EEEOZL—7 Y k
3.94ms 10.83MB/s 5.02MB/s

R W E S 2 5.

CN2ZMNIZxLTFTP V2 =X NEERTHEO Sy h7r—% MN KUNCN (2
TEHR LR EZR 7189, MN & CN2SRS &D b V25 L7-tk, MN 23 CN 2
% Tunnel Request #3215 L7=. CN /% Tunnel Request #3154 % & b o R/URE & FH
T 508, SYN X R RV O B HHLEA 5 T3 5R1IC RS BHTHEE I, Zheill
fTLC, CN X MN (Z%f L C Tunnel Request #%(5 L7z, F£7z, b RRKEE HHi%,
%15 L 7= Tunnel Request (2% % Tunnel Response Mk %#1T->72. MN X SYN %%
{59 %72 CN 75 Tunnel Request #5215 L, Tunnel Response %Kik L7=. Z DR
TR RN EFH IND7-9, RSHEHTEIE L SYNIZx LT, SYN/ACK 15
R TRE S 472, MN & CN TRENRELINTWD D, BEONRT y MIATHE
BEZE SNz, 2, BRBREIR 3 V=AY Fy=A 7 FIZET LTINS Z & a7R
LTS, 3 V=AY Fo=d ZI3lBEHRKHETL AT v 7 FOFITINDDT, N7y
MEWELIFRAE LY. Zh &b, FTP 7 —#I348 TRl oz E Sh, X7 v b
BV LIZE 2 A=y FOETHEEL TORNWI EBDND.

5. F & &

AFGTIE, BEETT O W NTM 5K 23 NAT B FICAEET 245812 RS &8 LRy i
R & AT 2 TRUCHOWTIRREETo 72, BELATHE, W NTM SRBZEWTT > b
EEELED Z&TTy MEEREHAS, Xy NEEEDR S D5EITIL RS ZEH L
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