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An effective method of using IPv6 auto configuration
under mobile environments

JINMEI Tatvuva,t ITOH JUN-ICHIRO'
and SUMIKAWA MUNECHIKA ttt

An IPv6-capable host can configure itself using Neighbor Discovery protocol, but it is not
designed with mobility so well. For example, since the default lifetime of network prefix
defined by IPv6 specification is relatively long for mobile hosts, a mobile host sometimes be-
haves as if it is connected with an old network after moving from the network. This paper
describes an extension, in which a host associates a network prefix with routers that advertise
the prefix so that it can detect its movement from a network and do not use the prefix of the

old network. Implementation and effectiveness of the extension is also shown.
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Fig. 2 Autoconfiguration for a mobile host
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Fig. 3 Example of autoconfiguration under the proposed
model
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Fig. 4 Example of host moving under the proposed model
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Fig. 5 Example of failure of a local router
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Fig. 6 Configuration of a sample network

nd_prefix{}
P1 P2 P3
attached attached detached
P2: P3:H

PLH
nd_pf xrouter{} NULL

nd_defrouter{}
R3
07 0DO00D0OO0DOODOODO

0 8 Data structure used in kernel

Elge

goooooooooboebOODOOOODBOOOO
000D HOODOOOODOOODODOoOoOooo Ri, R2,
R3O0 30000000000 RIODDOOODODODOPL
OO0 R20P10P200R30P2000000000
OOOD0OHOPL P20000C0O000OP30OOO
0000000 P3000000000O00O0O0ODOOD
O0oOooooooooo P, P20 attachedD P30
detached000OO00O0O0 HOODODOOOOOO 30
ooooUoooooooooooooo Pr:H, P2:H,
P3:HOOODO
goooooooe00OODOO0ODOOOODOODOODOO
POOODODO00000OOO00O0OObO000D0OO
ooooo
Oosgob0oooooboo3000000000000
0300ndprefix0000000O00O0ODOODOO
ooo0obDoOoooooOooOoooo PlOoOoOOOO
0000000 attachedDOODOOOODDOOOOODO
000 PI:HOOOOOOOOOOOUOOnd-prefix(
O00Ondpfxrouter0 00000000 OOOOO
00000 Ondpfxrouterl U U 0 nd_defrouterld
O00000Onddefrouter0 00 000000C0O0OO
0000o0o0ooo0oooooo P30n0oOoOoOoOoO
000000000 P300000ndprefixd0 000



a default router
accept an RA shoul d be del eted

prelist_update defrtrlist_del

d6_det ach_prefix nd6_attach_prefix

09 000000000000
Fig. 9 Control flow in kernel

Ond pfxrouter0 000000 OO0ONULLOODOO
oo000oo0o0oooooooooooooooo
gooooooooOooOOO0oOO0oO0OoOoOooobooDbo
prelist 00000 30000 0O0nd_prefix0d
00000 OaddDO O O Odelete0O O O O
0 Oupdated O O O0pfxrtr 0 0 O 00O 20
000 O0O0Ondpfxrouterd O 0O 00O 0O ODadddO
00 0Odeld 00 OO0 O O0Odefrtrlist_deld O
Onddefrouter0 0 00 000000000000
gooooooooooo
pfxlist_onlink checkd O OO O O O OO O
ooooooobooooboDO0oOoOO0ooOo
00 OO0 0O 0O 0O Ond6é_detachprefix() O O O
Ond6_attach prefix0 0000 00O0O0DO 200
o0o0o0ooooooooooooooOoOoOooOoooo
goboooooooooOooOoooo
0o000o0o0o0oooooooooooooooo
o0o0o0ooooooooooooooOoOoOooOoooo
o0o0o0ooooooooooooooOoOoOooOoooo
goooob 400000 2000000000O0ODOO
(1) DODODDODOOOOOOOD
prelistupdate0 000000000 OOOO
goooooooooooooooboooOoooo
goooooooOoo0oo0ooboooooooo
gooooooooooooooobobooOoooo
goooooooooooooooooboOooo
O0000D00Opfxlist_onlink check( O OO
gooboooooooooOoOO0OO0O0O000O0
(2) OODODDDOOOOODOODODODODOOOOOD
ooo
pfxrtrdel0 00 0O0O0OOOOOODODOODO
oooooooOOoOOoooOO0ooOoOOO0D00Oo
O 0Opfxlist_onlink checkDOODOOOOO

(userland) interface

status

probe| RS RA

(kernel)

| Pv6 | ayer
NUD

l Interface |ayer ‘

Physi cal Networ k

010 ODOoDoOooOoooo
Fig. 10 System configuration

5.2 0O00O0ODOCOOOO
510000000000D00DO00oOoooooo
gooboOoobooooobOOobOobooboooooobooon
goobooooooooboobOobooboooooobooo
gooboOoobooooobOOobOobooboooooobooon
gooboobooboboooooog
gooo3goo0oooooooopooooobooo
goobooobOooOooboobOoobOoboboooooobooo
gooboooooooobOobobooboooooobooo
gooboobOooOoboobOOoobOobooboooooobooo
goobooobOooOooboobOoobOoboboooooobooo
O00o0O0o00oobobDOoO0oO0b0D0Ortsold0OOOO0O
rtsold0 00000000 O0OOOCO 100000
rtsold0 00 00000O0O0O0O0OOO0OOOOOO
gooboOoboOooOooobOobooboboooooobooo
gobboobooooooooooooooooooo
gooboooooooobooboboobooooooo
goobooobOooooobOOoboOobooboooooooon
go0oD0O00D0OD0OOrtscldD0OOO0ODOOOO
gooboooooooobOoobOobooboooooooo
gooboooooooobOoobOobooboooooooo
gooboooboOobooooooooboobobobooooo
goooooooboOooooboooboboooooooo
CcpPUOOO0O00OO0OOOOOOOOOOOOOOOOO
goobooboooooobOooboOobooboooooobooo
J0o0obDbO0o0obObOo0bOO0ODbOrtsold0 OO0
goooooooOboooboOoboboOoooooobooDoD
g0l10o0po00ooo0oooooooobooooooDo
goooobooboo

53 0O 0O O
gooboobOobOobooboooooboobooboobo
gooooOoOooooOoOo 20000000
01100000000 NIOoOooooooooooo
goobooobOooOooobOoobOoboboooooobooo
1100000oo0o0o0oooooooooooooooo



[1]% ifconfig epO
ep0s flags=8843<UP, BROADCAST, RUNNING, SIMPLEX, MULT ICAST> mtu 1500
inetd 3ffe:fol:100f:1000:260 188 1feh2bcfe prefixlen 64
[2]% n
3ffe: 501 100'F 100011 /84 if=ep0
flags=LA, »1tine=2592000, pltime=B04800, expire=28d23h55m55s
advert ised by
fe80: 12003 391"1" fecd:4107
[3]% ping6 -n -c 1 3ffe:S0L1:100f:1000:250 :c9F 1fe85e0c
PINGE(56=40+8+8 hytes) 3ffe:501:100f11000:260:8FF 1feb2:bcfe —>
Fffeih01:100f 11000 Za0 1cBff 1feb5ielcy
[4]1% pingd -n -c 1 3ffe:501r100f :0:200:F3fF 1 fe0l61cf
PINGE(56=40+8+8 hytes) 3ffe:501:100f:1000:260:8FF 1feb2:5cfe —>
Iffeth01: 100§ 10220078 f :fe0l161cf

011 000000000000 OO0D
Fig. 11 Operation on a network before move
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Fig. 12 Operation on a network after move
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inetd 3ffe:501:100f 120001268018 tfeb2:Bofe prefinlen B4

[2]% n

Iffer 501 1001" 20001 1/84 if=epl
flags=LA, v1tine=2582000, pltime=B04800, expire=28d23058m15=
Mo adver‘tlsmg router

3ffer501:100f 110007 1 /64 1f=ep0
flags=LA, v1time=2582000, pltime=B04800, expire=28d2305Tn'Ts
Mo advertizing router

[10]% pingBS -n -c 1 3ffe:501:100F:1000:220 :c9Ff 1 febbielcy
PINGG(36=40+5+8 bytes) 3ffe:501:100f:1000:260:8ff :feb2:5cfe ——>
3ffe:501:100f 110003220 :c0fF 1 feB51elcd

[11]% pingd -n -c 1 3ffe:501:100f:2000:2a0 00 1 fe55:e0c9
PINGS (G5=40+5+8 butes) 3ffe:S01:100f:2000:280:5fF 1feh2:Bcfe —>
3ffe:501:100f :2000: 220 :c9FF : febbtelcy

013 000O00OO0oOooOooooooo
Fig. 13 Operation on a network which has no valid router
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