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In this paper, we propose a network architecture, called NTMobile that can
provide interactive conectivity and mobility of nodes in IPv4/IPv6 coexistence
environment. An NTMobile compatible node creates a tunnel for the correspon-
dent node and establishes a connection with their virtual IP addresses through
the tunnel. This paper describes the establishment of the interactive conectiv-
ity in IPv4 network and the implementation method. Implementation of the
proposed method on Linux confirmed that the node can establish a connection
to the correspondent node located behind the NAT router.
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Fig.1 Overview of NTMobile system.
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Fig.2 NTMobile sequence.
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Table 1 Communication patterns and its tunnel route in NTMobile.

Pattern | Location of Location of Tunnel Route

Initiator’s NTM Node Correspondent Node

Global Global (NTMobile) End-to-End
Private Global (NTMobile) End-to-End
Global Private (NTMobile) End-to-End

Privatel

Private2

Anywhere (Mobile Node)
Anywhere (Fixed Node)

Private2 (NTMobile)  via RS

Private2 (NTMobile)  End-to-End/via RS
Global (General) via RS

Global (General) End-to-End (No Tunnel)

N O Ot R W N =

gbooobooooooocobooooboooboooobooOoooboboobOoooobo
O000000o0o0oO0o0oo0ooo0o0oo0oooooo0 RSOODOOOOooOOO
oooooo

O0OO0OO0OONTMobileDOOO MNOCNOOOOOOOOO NATOODOODOOOOOO
0000000000000 30000000Pattern 2040000000000000
oooooooboo

3.2.1 OOO0ODOOOOO

MNO DNSOOO CNOUOOOOOOODODSenOO0OO0O0OOO RIPcyODOODO
OO0 DNSOOOOOOODDOOOOOOOOOMNOOOOODO DNSOOOOOOOooo
OO0O0O0ODSen O NTMobileOOOOODDODODOOODODOCNDO NTMODODOOOODODO
MN O DSexy 00O NTMobile DO OOOODOOOOOOCNOOOOOOODOONIDenO
RIPcnyO VIPenO RIPNATCN“D RIPps,,000000000D00000MNAO 3.2.20
0000000000000 000000000000000 DNSOOOOOO0OO0O0O
00000000 RIPey O VIPey OOOODODOOOOODNSOOOOOOOOOOOO
OOMNOOOOOODOOOOODO CNOOOOODO VIPey OOOOODDOOOODO

CNO NTMobile 0000000000000 OOOONTMobileDODODOOOOOO
O000000C0OMNO RSOOOODOO0OO0OOO0OOO0OOO0OODO0OODNSOOOOO
00000000 DNSOOO0OOOOoooOMNOOOOOOOOOOooO NTMOOO
O000O0ODNSOOOOOOO0OO0OOO0OUOORIPeyOOOOODNSOOOODOOOO

x1 CNOOO00O0D000000000000000000000D000000O00O0000OO000000 RIPeN
oooo

3.2.2 JO0OOOOOoOooO

MN O DSyn O Direction Request 000 0000000000000 O0O0OO MNO

00000 NIDynvO RIPynO VIPynOO NTMobile DODOD0DOD0OO0O0OO0OO0O CNDO

00ooooo CcNOOOooopoopooOoOoOoQoOooD PIDun—-eyOOOOODODOOO
DS OOOCOO MNO CNOOOO IDODDODODOO IPOODOOODOOOO

e MNO CNOOOOOUOUOUOOOOOOOOOOO

e MNODODODODODODOOOOOOOOCNOOOOOOOOODODODOOOOoOooOO

e MNODODODODODOODOOOCOOOOCNOOOUOOOOUOODODODODODOOOOooOoOo

e MNO CNOUUOOOUUOUOODOODOODOODODODODODOO

e MNO CNOUOODOODOUOOUOOOOOOOOOOOOoOO

e CNO NTMobileOOODOOOOOOOOOOOOOOOOODODODODOOOOO

0000000000000 0000000000000000O0O0O0ORoute Direction 00

0000000000000 00000000000D0000OO0O0ORoute Direction O

ODSuww 00000000 Kun—eyOOQOOOOOOOOO
030300000000000000000000000000000O0OO0O0O NAT

000000000000 000000 Route Direction 000 00000000000

000 NODODOODOODOODODOOOO0OO0OO0OO00O000O0 DSy00ooooooooooo

NATy O0OUOO0OO0OO000 NOOOOOOODOOOO0O0O0O0oooooooooooooo

O00000000ODSy O NATyOOOOOOODOOOOOOOOODO Route Direction

doodo0o0obdbO00odoOobOoo0 NOODODOOoooobobooooooboooo

goooooooooooooooo

Private-to-Global (Pattern 2)0 MNO CNOOOODOOOOOOOOOOOOOOO
gooooMNOOOOOOOOOOQOOODOOOOOOOOOOoOoOoODOOOO MN
00000000000 000D000CDODSuNn O Route Direction 00 OOMN OO
CN O Tunnel Request 0000000000000 0OOOOOOCNDOO DSen O
O000O0OMNDOODO Tunnel Request 000000000000

Global-to-Private (Pattern 3)0 Pattern20000 MNO CNOOOOOOOOO
J0Do0ooooooooooocNO0OOOoOo0oooUooooooooooooooo
0000000 CNOOOOOODOO0O000O0O0000O0ODSMN O Route Direction
O0O0O0OMNODO CNOOO Tunnel Request 00000000000 OO00OOCNDO
O DSen O0OOO0OOOMNDO Tunnel Request 0000 O0O0OO0OO0ODO

— 1342 —



Pattern 2: Private-to-Global Pattern 3: Global-to-Private

’ MN ‘ ’NATMN ’DSMN ’ DScy ’ CN ‘ ’ MN ‘ ’DSMN ’ DScy ’NATCN ’ CN ‘
DR DR
RTD RTD RTD RTD | _RTD RTD RTD RTD
TReq TReq
TRes " TRes TRes R TRes
( i} U )
Pattern 4: Private-to-Private
’ MN ‘ ’NATMN ’ DSy ’ RS ‘ ’ DScy ’NATCN ’ CN ‘
DR ‘
RTD RTD RTD RTD RTD
* * > > DR Direction Request
RLD RTD  Route Direction
g RLD  Relay Direction

TReq TReq

»le TReq Tunnel Request
TRes Tunnel Response

TRes TRes TRes TRes

( D|C ) D Tunnel

[
03 ODOooooooo
Fig.3 Tunnel establishment procedure.
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Fig.4 Address trantisions of IP packet.
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Fig.7 Module configuration (Left: Direction Server, Right: Relay Server).
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Fig.8 Test network configuration.
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