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S2et =A B2 — 32bits — 128 bits
Mobility — Ol s&t3 0 &=

Stateless Auto Configuration — Plug & Play
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Pyv6 H| 1

&= IPv4 IPv6
=23 32| E 12881 E
MEIs BFH = | 404 409 X 402 X 40 X 404
ANES & SANAHE ALE SN AA/AEESZE AIE
M= e T248E g =
SWHEEI2 KRNIC sTLA : KRNIC
NLA : ETRI, KOREN
= ANSHCE| A =22 A (Class) Unicast, Anycast, Multicast
ol ZE = 1008 (B &) 1694 (Et=)
oll I Checksum US SPNE=
Plug & Play Jl=s = Auto configuration J|s2 & X|&
QoS XN&J|s ol ToSEE 2 EX Jls 8lS | Flow JHE =& Flow Label 2 & FJ}
2els & 9| IPsec Protocol =t KEAILH &
Mobile IP Jls g0l 2 s







IPvb Header

. IPVB BIGIE OIS & 2802 24

— Basic |IPve Header

— |Pve Extension Headers



3asic |[Pvb Header

version Traffic Class Flow Label

Payload Length Next Header

Hop Limit

Source Address (128 bits)

Destination Address (128 bits)

Version(4—bit) : Internet Protocol version number
Traffic Class(4—bit) : &= (= Priority)
Flow Label(24-bit) : QoS Ol A A=

Payload length(16-Dbit) : TH2! A GlICIE M2 & GIOIE{ 2l &0

Next Header(8—bit) : Ct=22| & &HE H Al

=6

Hop Limit(8—bit) : HOP Limit2t 0 Ol &I & I3!S H J|




IPvo Extension Header

Routing
Fragmentation
Authentication
Security Encapsulation
Hop—by—Hop Option
Destination Option



Example of IPvb Extension Header

IPv6 Header TCP Header + Data
Next Header=TCP

[Pv6 Header Routing Header
Next Header= Next Header = TCP Header + Data
Routing TCP
[Pv6 Header Routing Header Fragment Header
Next Header= Next Header = Next Header = TCP Header + Data

Routing Fragment TCP
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IPve Packet Format with Optional Extension
headers, with their suggested order

0

31

version

Traffic Class

Flow Label

Payload Length

Next Header

Hop Limit

Source Address (128 bits)

Destination Address (128 bits)

Hop—by—Hop Options Headers

Destination Options Header

Routing Header

Fragment Header

Authentication Header

Encapsulating Security Payload Header

Destination Options Header

Upper Layer Header
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IPv6 S&lF=4 24 (1/4)

« RFC 2374 : Topological Hierarchy2| aggregatable address

-t — = H-——=- - R e = — — — — — — — — — — —— +
| 3] 13 | 8 | 24 | 16 | 64 bits |
=== +-——=- - e +
|FP| TLA |RES| NLA | SLA | Interface ID |
| IID | | ID | ID ! |
e atatats +-———- s taa L e e +
EEEEEEEE network portion ------- P host portion -------- >
<-- public Topology ----x- Site -x------ Interface ID ------- >
topology
/48 /64

« XxJ|(Bootstrap) IPv6 34! =4 IS (st 3 F4 74

L R o e +
| 3] 13 | 13 | 6 | 13 | 16 | 64 bits |
44— 4= - o +
|FP| TLA | sub |Res|NLA | SLA | Interface ID |
| | ID | TLA | | ID | ID | |
4=t 4-———- - o +



IPv6 SAlF=A 24 (2/4

/48 : hard, between public routing topology and Site topology
— 2t End-User= 16 bit2 local topologyE Bt= &= US
—  Multi-homing2t renumberingsS Xl & (RFC 2374 & 1)

/64 : hard, between network portion and host portion

—  Host 229l Interface ID= EUI-64Z [t2t0f 50| [[HTOH (RFC 2373 and
RFC 2374) HERA} SAELEZ9 HAHPQI /o4 Utls = S

- |EEE))802 Network (CSMA/CD(IEEE802.3 10BASE-T of IEEE 802.5 Token
rnng
24 40

Company ID Extension |ID
- Ol & 0l= Company ID 2F Extension ID 2+ 24 bit2 £ 48bit 0| /A S

Sub-TLA SZHHHE 0 [ANA slow start2 2 8=
— TLA Registry0fl CHsr == & & : /35 (representing 13 bits of NLA space).
— LI X| 6bit= reserve : /352 25 AIE&H A2, FIIEES ol o<



Allocation

Reserved

Unassigned

Reserved for NSAP Allocation
Reserved for IPX Allocation
Unassigned

Unassigned

Unassigned

Aggregatable Global uUnicast Addresses

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Link-Local Unicast Addresses
Site-Local Unicast Addresses
Multicast Addresses

Prefix
(binary)

010

100

101

110

1110
1111
1111
1111
1111
1111
1111
1111

0

10

110
1110 O
1110 10
1110 11
1111

Fraction of
Address Space

1/8
1/8
1/8
1/8
1/8
1/16
1/32
1/64
1/128
1/512
1/1024
1/1024
1/256
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IPv6 2A!IZ=A(unicast) 2 A (3/4)

« Prefix boundaries (starting at bit 0)

2= AMZbit Zbit bit: bit AMNEI S =2
boundary

FP 0 2 3 001 (&gt

TLA ID 3 15 13 /16 8,192H

sub-TLA ID 16 28 13 /29 8,192 X 641 =
Reserved 29 34 6 524 ,288M

NLA ID 35 47 13 /48 8,192H

SLA ID 48 63 16 /64 65,536
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Pv6 SA =4 24 (4/4)

2001 > -3 BEED U= B4 IPv6
unicast =24 (FP+Unicast)
- 2001 (= 0010 0000 0000 0001)

|][||::> « Sub Top level Aggregator Identifier

- A2 ISPOI 2&
- =L 22l J12 - KRNIC

”["::> - Next level Aggregator Identifier
-2t D] 20 EY S E &l A FASR(/48)
72t H2 ISP Ul E &Y Jis
— 2Lf22J|2 : ETRI, KOREN(2000. 6 & M)
UU::> - Site level Aggregator 1D

-2 2d &2 J[20lA 2

nterface IO WHEAD I > . interface ID : 2 SLA =A= 409! X 40!

SAEZ=A A2 JIs (
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1 ==
ol BH X Ol Wit
=AS HElots 22 1S9 MR US

MOl HAEABIBH O Z 128bit € 16bit 2! 8Jl|2 BEEo =z 1=, 2
2 1648 hexadeolmal)D*Qi .(colon)_i =0t &g

- FEDC:BA98:7654:3210:FEDC:BA98:7654:3210
« 1080:0:0:0:8:800:200C:417A

2t B0 A leading zero = & 0
& LISl =XtDF DI THEI O OF . (0l

Ol Al) 210.102.34.2
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= i7T=] Uiy
IPvob T o~ S <:>F l:_ll
o1& 00 BE Eauy
2. |Pv6 T=AHHE/EY EHH M2, =AAN A== <02IF C
Cr. 0I2{8t oi=el 02 HBS B=510) &l E&| o 3|
co(H2=S 2IH9l colon)= AFREHCL.
"= 16bito) 00 S 122 HE s
- s FA0K Bue NS & UCH

I_
GG o999 L
. .

b leading zeros 2} trailing zeros € = E&ol=

= 2k
1080:0:0:0:8:800:200C:417A | A unicast address 1080::8:800:200C:417A
FFO1:0:0:CCRCEER N A multicast Address FFO1::101
e 0:0:0:0:0: The Loopback address 2
0:0:0:0:0:0:0:0 The unspecified addresses




Pv6 =4 Hal g

9| A2 ebirS =N

| (L i — —
=2 HHEL ‘d= &d8=2 A 442 8bit(Z 32bit) 22 =
SStCH (LB IPva=A HEEH)

Ol Al ]
—  0:0:0:0:0:0:13.1.68.3 (= ::13.1.68.3)
—  0:0:0:0:0:FFFF:129.144.52.38 (= ::FFFF:129.144.52.38)



Pv6 =4 HE g

L1 O
IPv42t IPv6 E8tel 222 - (1/2)

IPv4d—compatible IPv6 address : Using dynamically tunnel IPv6 packets
over IPv4 routing infrastructure. IPv6 nodes that utilize this technique
are assigned special IPv6 unicast addresses that carry an |Pv4

address in the low—order 32-Dbits.
| 80 bits | 16 | 32 bits |

IPv4—mapped IPv6 address : represent the addresses of IPv4—only

nodes (those that *do not* support IPv6) as IPv6 addresses
| 80 bits | 16 | 32 bits |
o S i Bttt LR = — — — — — — -~ G +
[0000. . v ittt et ettt ettt e 0000 | FFFF | IPv4 address |
b — — — — — — = — = — = e B e e +
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CIDR 238 = AEot= IPv4d =22 Prefix 2810 = At

. T ¢ jpv6—address/prefix—length
prefix—-lengthe &% 20 A H55 = bit =2 1082 E&
. Ol Al -

- hexadecimal =& @ 12AB00000000CD3

- Prefix =&

. 12AB:0000:0000:CD30:0000:0000:0000:0000/60

. 12AB::CD30:0:0:0:0/60

. 12AB:0:0:CD30::/60
e =S¢l =4

. 12AB:0:0:CD3/60 may drop leading zeros, but not trailing zeros, within
any 16—Dbit chunk of the address
12AB::CD30/60  address to left of "/" expands to
12AB:0000:0000:0000:0000:000:0000:CD30

. 12AB::CD3/60 address to left of "/" expands to
12AB:0000:0000:0000:0000:000:0000:0CD3



- OlAl

« the node address :
12AB:0:0:CD30:123:4567:89AB:CDEF

oY == 9| subnet number :
12AB:0:0:CD30::/60
~ Ol

« 12AB:0:0:CD30:123:4567:89AB:CDEF/60






Pv6 FAS LRI N 2

« Same as |Pv4
— Unigueness
— Aggregation
— Efficient address usage

— Registration



SANA IPve =4 22| Xl Al

Ty

RIR RIR
(AFRINIC) (LACNIC)

end-Site W End-Site m




|Pve &4 =24 b

Similar requirements as for [Pv4
- Hierarchical Allocation and Assignment
- (Conservation, Aggregation, Fairness and Consistency

Allocation : Similar procedures

- Application with Justification
- Allocation with Slow Start
- Further Allocations according to demonstrated utilization, registration, etc

Assignment : simpler procedures, due to “Classfullness”

- All End-users receive a /48 (NLA ID) : 16 bits of Address Space (= 65,536
subnets)

- (Can be subnetted with VLSM

Further assignments to same end-user will need strong justification
- and maybe a second opinion?






IPv6 sTLA =252 HiEdE & &

. 2| A
"PROVISIONAL IPv6 ASSIGNMENT AND
ALLOCATION POLICY DOCUMENT |

% KANIC2 2RI IPV6EAHIR AR S =48

Zhatgiol mEH 7|E,



IPv6 STLA =432+ B & & =
Duration of Bootstrap Phase

J

FUHIEE8 2 602 0|20 2, M NHAE L =2 sTLA =432+0] 1007|
Hl BH &= Xl Z Bootstrap PhaseZ & &

]

St LHE 0l A 600 20| A0l sTLAJHBHA S 2L 0lUH, MMAHIEC=Z

10001 20| & X 22 2= e S0l 2t Bootstrap phaselt =

AR

- Ol B2 LE HFUAM IPv6 E4t0| =
dl, 8t S0l M bootstrap2| JI3IE 25 A
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Ol =0 KIK ER/ph=
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-

Bootstrap Phase S & = 26t X1 @291 4.2.10] 2o M B &
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0| & E+H (Bootstrap) 0l A
P& 2tst D=

4.2.2 = J|H 0l ZTE |

O sTLA==2

[UOII —

U

29 A% BE HEStD E8, JIE COl 0l Z0IE 5HLiE 2=

MEINZS WERKAIL BtEAl 222 BHE 312 CHE public AS2He|

A2 N Z=2E20| 28t peering2t HIZ A Default free zonell =0 U OF &t
STLA =A582t= =0t 120 O|LHAl IPv6 MHIAE MS8tCh= Al st A
JbAOF otH, Ol= HXILIHE HE0ILL 22 HE S2 ‘:’/HOH Olaolf &l

>
=
==
o

[m
- Al

o
10

= Oy
mm
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Ly
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T
Y -

AED|2E BIEA| IPv49l transit M2 J[2t0] 10 /480 4t9] IPv6=ASEH S &t

Ol St= 4000 Olatel N2HD) |20l IPv4 =EA 22t 0/0] &Est] USS SHSHHOF
stCt. 0] B2, oHEJ|2t2 RIROI public looking glass sitesE Soll 2t2& HI0I=2 &
2E ZECIH Eolet = YT = KAl x|l 2tRE =0 ClHY 28 dI XA
E2IC HOIHHIOIA S otLol SE & A0 0F StCY.
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History of IPvb address

1999. 5. 28 : &1 &0t= 32 HEE CIHY! &l XA E2| (APNIC(Ot-
Bl X19), ARIN(OI=XIY), RIPE-FNCC(HFEXK))S0l S= At

IPv6 & &&= 2 Al (Provisional IPv6 Assignment and Allocation
Policy)E IANAO| M=, 34! IPv6 =4 & AHIA Al F

1999. 7. 14 : IANAE RIRO 24! IPv6 =ATZS Y IR, Al
IPV6 =ASHE AHIA JHA

1999. 10. 6 : KOREN APNIC2 =2 H 2001:0220::/35 &<
1999. 11. 24 : ETRI KRNIC2 22 H 2001:0230::/35 & &
200048 3 &M HMAHESZ & 2004 J[20 CHoll &€&



2000. 63 &M MANAHAE2=Z 3302 IPv6 sTLA =a2HiE =2

OFAIOF - EHE S XS : 1204
FEASF 2 A7M

Ol=X<= - 401

ARIN (whois.arin.net) : ARIN-001 2001:0400::/23

HERIYH |IPv6 STLA =24 =

ESNET-V6 2001:0400::/35 [ ELIOH Ol=
VBNS—1PV6(MC I Wor | dCom) 2001:0408::/35 HXILIOt, Ol=
CANET3-1Pv6 2001:0410::/35

VRI0-1Pv6-0 2001:0418::/35

S 44 HiE=22
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) = = S
IPve sS4l S5 A =H2/3)
June 3, 2000 &

« APNIC (whois.apnic.net) : APNIC-AP-SUBTLAS 2001:200::/23

s PSRPN; HERIH |IPv6 STLA =24~ =
19990813 WIDE-JP 2001:0200: : /35 2=
19990827 NUS-SG 2001:0208::/35 dItE=
19990916 CONNECT-AU 2001:0210::/35 2=
19990922 NTT-JP 2001:0218::/35 2=
19991006 KIX-KR 2001:0220:: /35 ot=
19991027 JENS-JP 2001:0228::/35 2=
19991124 ETRI-KRNIC—KR 2001:0230::/35 et=
20000208 HINET-TW 2001:0238::/35 EtOl 2
20000308 | 1J-JPNIC-JP 2001:0240:: /35 2=
20000314 IMNET-JPN|C-JP 2001:0248::/35 2=
20000426 CERNET-CN 2001:2050: :/35 ==
20000502 INFOWEB-JPN [ C-JP 2001:0258::/35 2=

¥ = 12 A
(L2 : 600, &= :2M, == 1M, &3 : 10, AI}ZEZ : 104, EtOI= : 104 )
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SoFa g2g & =(3/3)

IPVvO
June 3, 2000 & X
0 RIPE-NCC (whois.ripe.net) — 2001:0600::/23

HH & & X HERIYH |IPv6 STLA =24 =
19990810 EU-UUNET 2001:0600: : /35

19990812 DE-SPACE 2001:0608: :/35 =2
19990819 NL-SURFNET 2001:0610::/35 HEet=
19990903 UK-BT 2001:0618::/35 g=
19990903 CH-SWITCH 2001:0620: : /35 25 S
19990920 AT-ACONET 2001:0628: : /35 LA E2|Of
19991019 UK-JANET 2001:0630::/35 =
19991102 DE-DFN 2001:0638::/35 =g
19SShMAlS RU-FREENET 2001:0640::/35 1 Al Of
19991208 GR-GRNET 2001:0648::/35 lelA
19991223 DE-ECRC 2001:0650: :/35 =<
20000317 DE-TRMD 2001:0658::/35 =<
20000321 FR-RENATER 2001:0660: : /35 TgA
20000403 DE-NACAMAR 2001:0668: :/35 =g
20000403 EU-EUNET 2001:0670::/35

20000426 DE-IPF 2001:0678::/35 =g
20000510 DE-XLINK 2001:0680: :/35 =<

- = 170 sTLA =4

10

0



KRNICZ| IPv6 STLA =2~
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KRNIC2] IPv6 STLA ==
MEEXH(1/2)

-
ba

(]
— KRNIC 2|/ & ISP2 AN IPv6 sTLAF=ASZ2t= BHE &2 & otal, b
HEHO| NHARHASE SZ5ole I
— /&I :
. BR

— APNIC e = 8¢ S & Maintainer s
e =ME X ! ftp://ftp.apnic.net/apnic/docs/maintainer-request

— Maintainer =S Al APNIC Account Name= KRNIC 3| &= &Y o}
= “KRNIC-KR”Z J| &

_ OSTLA TADZBIEAEA =8 U HS
. NEANTAHOIX :

. http://www.apnic.net/apnic—bin/ipv6—subtla—request.pl
e MAEKN HZ:
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KRNIC : 2| & ISPO| CHet sTLA =22 bl A
STLA 22| D2 : End- User T==4 A2 ISPOI CH
off IPv6 NLA =422t (ETRI, KOREN)

IPv4 =452t 20|

______ . _I_H______ \H \ N RDO gTLA =4
f , Dois glg e =

IPV6 DAl = ASHCHO
2| & ISPOIl CHolbH &
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RFC 2373, 2374, 2450 (KRNICHI A

DA A

=Ml IPv6

« KRNIC & HO|X|

« = ZEMOIE

« =2 IPv6 =4

Pv6 AR MY
ipve@nic.or.kr : IPv6F2A A -&

n nter
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N RZEESY)

BHod =2
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Nz
O - T o
2l 2|AE 22
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stehdtd =9
Fast AE S 23 EXH0 CHol XMetAlE = 22
CETRI(SHF =M RS AMNATRR)S IPv6 &Y OHLH S HIO| X
: KOREN(SH=E41)2| IPv6 F=AEE oL =H 0| X
: IPv6 Forum Korea web Page
ste 2t HIO| X

2 HAAOIE
: APNIC2! IPVvE ==

—

. IPv6 Forum Site


http://www.apnic.net/docs/ipv6-policy.html
http://www.nic.or.kr/
http://address.nic.or.kr/
http://www.krv6.net/
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