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Abstract

In this paper, we consider the interworking methods for
Internet layer 3 protocols. The legacy protocol for Internet is
IPv4(IP version 4). The ability of IPv4 is not enough for
modern real time multimedia communication services. So
IPv6(IP version 6) protocol was suggested to resolve the
problems of IPv4. 6Bones(IPv6 Backbones) have also
constructed from 1996 in many countries. The 6Bones should
be interoperatable to the legacy internet. To support all data
services including voice and video, IP protocol should be
enhanced because the characteristics of modern network
services are requiring QoS(Quality of Service) functions, plug
and play, security, mobility and so on. So a new IP protocol,
IPv6, has been developing to meet the requirements. In this
paper, some migration methods for internets are described.
We first describe the protocol compatibility problems and
suggest some solutions and scenario to solve the problems.

1. ME

7€ AEYolA AL83se= TCPIP ZREZNA
IPv4 TREZo| F2 ALEHo] gt 1970 ddjjol 1)
Aol A AMdEtn UERoA ALEH) & pvd =
ZEZL RHEZHET, Bl AHorn 2oFm
Q)

ZEel Eo] AEY HoolA A4 Au|A9 HolH
Aul2E 289" JEYIAA ATHEZE 87FFT
A1, A AAzE dEete] Aujar) AFHE Q
BHUE A7 98l dod. =3 Melx 4
QoS)[1]9] Ao wE aF AR, W ojFA A
+, B 7% 52 JEHUS AR &5 grdof
¥ 7]5olt)

AEIH) A IPva o] T 7% ZE7F dA 2 7H D
Qo &H 7|& RHER FTAY IPv4 FA4o 17
A7 dA AdgHn ok

PE gtet o] AH A4 F 1P F4 75 &
dol AR 2o LG T Y, B MulA =
Uo] W& Ip Z2EZL 75 F7M} LFFHI
ojof wa} IETF(Internet Engineering Task Force) ¥ &3}
GAoA MEL P T2EZS FASST glon, o

,89‘

E pve k3 3t} IETF A 02 A ¢gy =
B2EFo] AFHe] $3 19953 Ipve 7A[B]E B
Eglck. €A IPve B8 HAHES IETF draft & E4f
Ag 3 2 ool Hu 9k

Holg] WEYAYU 71& AelYlo]l VolP(Voice over
IP) 71%5& R34 =d gy Hsda 2 o
B34 EA WEYIE £4% F gk 2y
IPv4 & 7|t =g 712 UEHE BE220d QoS &
Bl ofgdm, 2ol AlEE1m glE A HEng
o] A Mul2g WEYZ oA AFsr7 sl
c}.

Best-effort AB]2E EAOZ 31 Y= 7]1€ IPv4
Z2EZ 7Pite] AU AL 81t F5 FEA AW
3l Q3 A dF% FAE Ao S3s.
olg]gt FAle] 3 IETFE FAHeZ = W1 ¢ 4
T A IPvd TZEZS IPve 2 iAol i
A&g v

1996 AR 2 /]9 I7tolA] IPve #H T2EES
SAEY e T8I 6Bone FHEE AlXEHY
stk FHIoE 4F9 AAY JE YA 7]EFHe
2 6Bone & FH3I 3t}

IPv6 FH TZEZo] NZE 75 AFAT V&
IPv4 & 7]Wtez @ A 10d o)y F&o] B}
gslct, wElA 1Pvd HELIT) IPve B FAAHA
38 el gTEY.  olE Slsl A IETF 9
ngtrans(next generation transition) ZFolx AT7F &
3 APH 3 g}

B =R s IPv4 9} IPv6 o] A5 EA AF A
otk B =F9] 2FME= IPv6 TTREZ9 EF
IPv4 vty 7]1E3ch 3 ZoE 7] 2R
IPva oAl IPv6 2 ol WS dFsln o
& FAPE EEFU. 4FME P TREZY
33 AUEle g AAMEIL, 5FH e A8 £ FF
ArgA ol s Agdch

%
il
o

2. IPv6 2] E3

71E TCPAP TR ETo| 7]Eo] SAW Ipvd = AF
3 AL HHo] oy, A ALgate] FF3



wCE $H23% F1%H 2000/6

2000 KBEFIEE ZFEHELEMK
AgAe) W e AUz o] HHsted we EAY

o] x&x13 g}

Abgzte) FE& AT Ipva F4 e EAE 7}
-2t} o] 98l CIDR(Classless Inter-Domain
Routing){2], Block of ‘C’[2], NAT(Network Address
Translation)[2] 2lo] metE Qo R FHAHE
ohd “ejolt},

n&£0g (9" g A sedo] Jojr IPv4 Y
o] g2 =% EFdA F&gch e Azo
L7HE HolE AMulE HFE AF 7|€E, A8 &
H auto-configuration 71%, QoS XY, AAAA A 4
AYE A% Het A, £2E9 olFAH Xd& ME
IPvda T2EZZ &= &Fo] F@sio)

QoS ¢t #HF AN AMulx A EAE IPv4 9
EAold, olo] uisl IPv6 Al A= M=Zo| drfo] F7t
¥ 24l flow label & T3] MPLS(Multi-Protocol Label
Switching) 71 & Z=QT 4 Uoj3] FIZdA 33
3 QE VoIP, Mobile IP &} Ajv]A 2o wisir =
IPv6 7} IPv4 B0} FElsttis Azt X olch

S [E 1100 1Pv4 9} IPv6 ol Tg BlwE YeERRS]

}.
[E 1]1Pv4 9} 1Pv6 9] H]
T8 IPv4 IPv6
F2EL 328E 128 H| E
A 944 7Ms (409 3.4E38 5
TAE
F4 &3 AA | A B, C 29 | Unicast, Anycast,
WMo p =g | Multicast
2
g 9= £ | 104E 6 N(2E)
el Az B | AF A g
Fragmentation d)o] g} 2 A v}} A4E7]&9 AF
e A = Fdo= F
A AgE
Plug & Play s =S auto-configuration
715 71508 A
QoS A ¢ e Tos = | Fdo traffic
= Qo] W%l | class 9} flow
7150l & label B=7F F
s
Het 7% W9l [Psec X | XA WA
2EZ g7
Mobile IP 5-§ | 433 & e

IPv6 &= BEU|To] dHolge] AAZE X7t 7Hsds
2 2AHAD. F,Q08 MNEE =48l 5% =&
o] Mul2 FAL 2FeAY AAL Aujx9e ol
E4g s B2z s AAd il flowE A
gz £ UEE T

IPv6 ko] U ER o2 Hr} gy B 7S E
T Ak IPva v HIE dFo) T3 GAE Aol o
U7] dFo] IPsecoldte H @8 T2EZS WL
2 AR Folok o IPveoAE o7 IPsec 7]

-

90-

¢ ZEEE Ul BAT + U= 4499
oleig mok R UF Y15 @A) MZYx Popolx
FARA 42 BAAE %) ME £¢o] e,

3. IPv4 Ol A TPv6 22| FO]

719 IPva MEYIE IPv6 MEYIAE B5F 1A
slel= EEE IETF 9 6Bone AZL XA o
AU AAA HAAH dE 7IE9 IPvd WEHIE
IPve MIEQ AR A7 &A7F €3 o

=4 6Bone & FH3 A HEL oS 2o
dg IPv6 B ALESHE AGAHQU VEYAE ofgdH=
2 FA3, 6Bone o}Y Y= AlolE FE HEH 7)Y
S WA 7]1E Ipvd UIEYAE BHYEYZE o)Lt Uy
o] glth o] B¢ QoS ZHWHoIA UF YA E3jct

IPvd4 3H] IPv6 3] | d]ol¥]
Encapsulating =04 F7}

Decapsulating =0l A] & A

[Z%¥ 1] Encapsulation € IPv6 I3

2
rlo

A2 e 6Bone o] &3 v FLE o] T
ax 71£d By riHog Aol sssict W
(28 313 (2% 4]0 JeEd A5} Fo] Ipvd EXAE
7} 6Bone Wo] E2E9F BAE L9} IPv6 TAETL
IPva VEQFY 32E9 JAE F97t A dHo]of
gtl, olE Y3 IPv6 F FAE IPvd & F49 38
AUA AHEstAE ool ot ey ole g Wy
< AT V6O Fa FNHE RNHER AJAIER
A Holx] Z3je.

(28 317 [29 4)9 FHEE AAd Fa =
2EZ YEVE 4X39 1pv4 UIEHZS 1Pve Wl
HAE AF5A7 = FHe]l 2 2FEHD Uk 1y

Za w wx
= Z
E




IPv4 W ESI =3} IPv6 WEY A 73] A%

(28 511 HEbd 1Pv4 sle =9 ver, TOS(Type
Of Service), total length, TTL 3} IPv6 3|t H =9l ver,
traffic class, payload length, hop limit 7t2] 435 W&o 7}
ok Z1EF B2 #Ee Zgsi).

Pv4 2t2E

[2% 3]IPv4 £ 2E9} 6Bone W TAEL T4l

IPv6 21

9} IPv4 YIEY AL TAE

[1% 4] IPv6 BAE
e

P} IcMP o] U1 Z2EE WEl7|6]E Al&3d
S AFE IPv4 T2 IPve F49 uiE EA 92
ol At Y} o] AL ALgEn UA] & IPv4
FAE RolA 4ZE9 pool FEHE HAsL, [Pve HA
ol IPv4 WEQAZ E2 u, poolol] AL IPv4 T4
9] Y& 1Pv6 sl tSA7I= wa OIE}. o] HHa
AAl 1Pv6 9o S sl A=A sl IPve sﬂr:i
4o df ARE f4ddch

VEAZ F4 #H8 9 T2Z2 HIANNE F24
HE ¥t ol Ip o} ICMP X2 EE AAE W3]
oAl WMAA A} dE] B= AR FAL wAF 5
ATk AgHE: 9y, By o
HeE 7158 Aadd. @9 DNS Wge ¥Ax o

T3},
IPv6 EAEo0] IPvd T4 BF7[8]= F4 HIe
Hatele wyoly, 71RHgoe @2E 9 Ipvs o] UlE

7ol wtEEojof sl X MM E<lo] B g s}
w42 22¥ DNS A& "R 39 DHCP &
DNS A9 EA ZAE siddor st dH g
E]7} IPv4 &} IPv6 & 5 x| Yslok e o] g}
[9].

Fa BF HE7I1019 AF IPvd oA IPve 2 7l
H3lo] W ALd T4 HEBIIL ALY THo B
7hsstth

HAAZAE IPvd MEYIAZ} IPve 2 s e =
AolA 27HE IPv4 9 IPve Sl o] HMIE
Aol tl3ll, IPva/iPve 2] FAYHE WFSHE AL v}
F38l1 olr FEE FHojd,

aHy T4 FR o]9e] Aol Ipv4 T =
IPv6 st} Z=o] gig ZE ARE WH3s ¢ 9]
THEAE Aol EA g 4ol

DL

¢

IPv6 3] 7=

ver | T class [ Flow Label

Payload Length | N_header | Hop Limit

Source Address

Destination Address

IPv4 3t 7=

ver | H length | TOS Total Length

identification flag | F_offset

TTL | protocol Header checksum

Source Address

Destination Address

options

[2% S}IPv6 9 IPv4 9] dlc] 72

4, IP T2 E 29| XF AlLia| Aot

AEFAA IP T2EZFZY M3l AA Pve MEYA
ot AA IPva UEHIY ZHAY R 2 Utk
IPv6 VEYAE HAAH0T Pva UEYIE S84
Uolrtol @y B2 IPva & AHEEHE F2E
ZHEEIY IPv6 & AMEEE SAE o B$E 38
A At} A P TREZ L ASA 7 IPvd T2
Eg3 IPve Z2EZY @4l B Qi) :LEM
IPv4 69} 1Pv6  Slt] ko] WEo] o]FojA o) F
2 FUY Aolgt Az & e 9 o 54 ool
“JE ARIL AE3) AgE 7] oJHo)

R UEYgI A3 7153 Ip T2EEE 53
AdEes o2 g de & RE ¥He F




20008 ABEBEFIL2E EFHABWMAE WXHE $£23%8 F1% 2000/6

29 QoS AT VeI Y=g LHIF}EE ok
6Bone o] =715 XE9 #oEHE FAHoxm
olZF2(IPvd & IPv6 & EF A YIS ot o]
273z Y YEAI Fu)7t LT A7t 1Pva &
IPv6 2] 2719 Z2EES 37 QY F GOV,
6Bone Wol BAE7} IPvd WEYZL E1Ed 44
B&sEW oFT2E /ME "aert ok

A AR UEYIC W Ipva/iPve TE7IE F
Exog Audn oy oF R UEYHIY
Age oYtk YR WENIE A Adges
o539 2t

(1) Zold IPve WIEHA 7+l EAlof glojA] WE
A3 Atole 1pv4 MES A EA3E HEH
Aoz Engct o A$ £AHE HERE
alth.  Automatic E12 ¥, configured Bl EH[11] ¥
218 A&}

(2) Aolg 1pva HIES A kel B0} glolAd F3t
o 1Pv6 WIEN AT} A& ALE IPve 3] 7}
2rAE B8 Hey oz Bxdity o A
o% £A5E ARE itk

7} IPva Y E S F9
oS Aas 4

(3) IPv6 MIEY I £ 3
%% FAEN HEE A
et

(3-1) IPv6 VIEH 2] T 2EQ %

2 3 9uiH [pva WAl o g A&

(3-2) 919 A7 NYHA XS AL, IPvd UESH
FoAE AA Algsln gA &L IP FAE
stetsie] g Wil o]E Wi HolE
guz @k

(3-3)IPv6 & FAEE F&sels IPvd T2E P
=A% IPv4-compatible T4 FEIZ IPv6 3]

9] destination 4 WEo] 7]Zgc}

0t ol FTR

o o

(-) AT MBINA IPve 3 B2ES] source T

2 i3 HolBd AE IPvd FAE UAsI
F FAa 39 d3 FAE o9 "HeolEd 715
Cia=

(3-5) ditl MANE F3l IPv6 SEE IPv4 TR
wast}l, o] wW IPv6 9 Traffic Class T+
QoS & #|Eo] gloEE [Pv4 9 TOS TEoj
o) =g A] 71t}

(3-6) Destination o dE3t: 1Pv4 VENIZ Y &3
FXAEJ} sourece TAER AL B e
9e] d¢2 w2

4) IPva VIES F0] &8 TAET] IPve WEHAY
32272 #H3& BUEs F$ole IPvd 9 324
E FAFNOZE IPv6 o 128BE F2IUE
8% 4 glong of Qo] wac

(4-1) IPv4 T2E9 HLEI} o]FFEE Z3 9o
o Ipve Ao A&

4-2) 919 A9 AYHRA && A, destintion F
40 Ipv6 U EYIQ BAEQ FAT} IPvé-
compatible T4 &= HE IPv4 source ELE 3

tie] 54 gz g 23 g8 209, pvd HESY
FelA RUR 328E g i WA
128 B1E Q] IPv4-compatible T4 = HEFCL

(4-3) QoS #A AHgL (3-4) WA S wWETH

(4-4) IPv4 SITIE IPv6 SITIZ dn] WE7]A ¥
Cia=

(4-5) IPv6 ol A'F E2E7} IPv4 source E2ER I
2¢ 23 e Yo d¢s men

(4-6) R2HE FA4 FHE 23 UYE Pva AR
128 H]E 9 IPv6 F& F7H W8S T4 &
glov 2 destination o} P IPv6e FAa7t
IPv4 compatible F47} old 1Pv4a FHAL Ft
HE7 A =HE Bt

5. 22 ¥ £3 o7

B =RdMe FAY JHY Z2EZE JIAHD
Q= Pve 7 A dE el =e|F7] olHe] Had
IPvd 9} IPv6 &) T 7|zbol 27HE A3 AL
£ 7l&3gh

gaE MEYINAA IPvda 429 IPve F42E 2F
#Este A2 B33 Aozl

E =RdME F49 QoS #¥ IT= AF9 sy
Hge A, oFTERE ZE AT dFTFX
2 27 gx A% g8 1P TREZ9 A5t AU
2E AABRG.

[1] P. Ferguson and G. Huston, Quality of Service: delivering
QoS on the Internet and in corporate networks, John
Wiley & Sons, 1998.

[2] A. Tang and S. Scoggins, OPEN NETWORKING WITH
OSI, Pretice Hall, 1992.

[3] S. Deering and R. Hinden, Internet Protocol, Version 6
(IPv6) Specification, RFC 1883, Dec. 1995.

[4] C. Huitema, Routing in the Internet, Prentice Hall, 1995.

[5] APAN, http:/ /cache.jp.apan.net/index.html

[6] WIDE, htt endo.wide.ad.jp/index.html

[71E. Nordmark, Stateless IP/ICMP Translator(SIIT),
INTERNET-DRAFT, Dec. 1998.

[8] G. Tsirtsis and P. Srishuresh, Network Address Transition
— Protocol Translation (NAT-PT), INTERNET-DRAFT,
Jan.1999.

[9] J. Bound, Assignment of IPv4 Global Addresses to IPv6
Hosts (AIIH), INTERNET-DRAFT, Jan. 1999.

[10] L. Toutain, H. Afifi, Dynamic Tunneling: A new
method for the IPv4-1Pv6 Transition, INTERNET-DRAFT,
Dec. 1998.

[10] K. Yamamoto and M. Sumikawa, Categorizing
Translators between IPv4 and IPv6, INTERNET-DRAFT,
Nov.1998.

[11] R. E. Gilligan and E. Nordmark, Transition Mechanism
for IPv6 Hosts and Routers, INTERNET-DRAFT, Aug.
1998.

[12] T. Larder, Transition Scenarios and Solutions,
INTERNET-DRAT, Apr. 1999.



