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Deploying IPv6 into the Internet: How to achieve protocol

migration from IPv4

Abstract

The Internet was based on a network, named ARPANET (the Advanced Re-
search Projects Agency Network). At the beginning of the Internet, only a few
computers were connected. Currently, innumerable terminals are connected to the
Internet all over the world. The Internet uses a unique protocol, IP (Internet
Protocol), for communication. This protocol was introduced around 1980s. The
fact that a single unique protocol has been used for almost quarter of a century is
evidence of the excellency of its design.

Today, the Internet is used all over the world, and its infrastructure is of critical
importance. However, because of its expansion, issues have occurred. One of
these relates to the limitations of its identifier, the IP address. IP addresses are
analogous to telephone numbers in a telephone network, and every terminal needs
a unique IP address when connecting to the Internet. The protocol version used
from the beginning of the Internet is IPv4 (Internet Protocol version 4), and its
addresses are 32 bits long. The total number of possible addresses is therefore only
4.3 billion, which is much smaller than the current world * s population. In fact, in
February 2011, the Internet Corporation for Assigned Names and Numbers, which
manages Internet number resources, announced that they finished distributing
their IPv4 address stock.

An expanding routing-table is yet another problem with the current IPv4 ver-
sion. Intermediate nodes in the Internet must store routing information (i.e., the
routing table) to keep track of the locations of IP addresses. Because of the world-
wide deployment of the Internet, the routing information has become massive, and
it is increasing monotonically. As a result, the stability of the Internet is at risk.

To resolve such problems, a new successive Internet protocol, IPv6 (the Internet
Protocol version 6), has been standardized. IPv6 was used commercially during
the late 1990s. However, despite the limitations to IPv4 addresses, IPv6 has not
yet been deployed widely.
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Until now, the Internet has been deployed with the following two aspects: pro-
tocol standardization and resource management. To further deploy IPv6, these
two aspects must be considered simultaneously. In addition, to addressing these
two aspects, it is important to consider some of the global aspects of the Internet,
along with its situation at the regional and national level.

This paper describes the deployment of IPv6 from the perspective of these two
aspects, and discusses what is required in order to further deploy IPv6 from a
global and regional perspective. Moreover, the paper describes the author ’ s
activities in the Internet ' s number-resource management community, with a focus
on the intractable limitations to IPv4 addresses and the potential impact that

implementing IPv6 will have on this community.

Keywords:

Internet development, Internet resource management, Address policy, IPv6, IPv4
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HARY =l k> TEHE N2y NT—7 ZHFY AT L (AS: Autonomous
System) EFES. TD AS DA+ & LTHID U THNTVEEHESH, ASHESTH
. ASESIZ, 1ER16 By NETHSTM, 122 —% v FOILKITE, R
I EHH AT LB U 72 7e DFSZEBMDAEL, 32 By FRICHHEE N,

Ta—NbA 2 =3 MCBIT 53y hU—7 (ASRD ORESHIE 71 -
J)Uici, BGPB]WFIHENTED, BGP I, ASTES L, ASHIRETSIP T
FLADF#RZFIH L TEEL T3,

2.3. €12 —Xv NEBIEE
AEHITIE, 12—y hOEFEEICDOWNWTIRNS.
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2.3.1 €12 —%v FDIZHEAL - BIEEE

A V2 =2y MEKREOME T 1Y =7 b & UTHIRE N7z ARPANET 82 D
JFRITHB. A Z2—3y MR ENLHENEmMmL, 1> 2—xv s ETH|
A&7 1 kauld, IETFE (Internet Engineering Task Force)! 1T THME(LA
FiEND K5 Cxk->Te. £, A2 —3v FafkOsmEE, TAB (Internet
Architecture Board)? IC K Diam SN TCW 5. TABIE, ¥ Z—3 v FDHRNZ
T e HEHE 72 T2 L TV B AT % ISOC (Internet Society)® &1L, #EEIL T
W5,

BHEDA > 2 —2y FEHHHRKZ,

o P PHAHRAK
o FfTAFHE LA AR
o i NAHEERH Rk

D3DICKANT BT EMTES. K211, BEDA > 2 —3 vy MEMHRS 2
RY

2.3.2 €1 2—2%v FEREEBEDEE

IP7 RLAZIIU®D, ASTHS, JubhalFEsLvol, 12 Z—%y FTH
HENTWEHESER (2 —3y b&ER) &, P T-RCEK2XS, B
HPRETH 5. TOEHE, JFEHNOEEHR ICANN (Internet Corporation
for Assigned Names and Numbers)! ICERFEE N TV % IANA (Internet Assigned
Numbers Authority)® IC KD E TN TV 5. TANA &, HIROEMZRhHRMNIC
Fhid H7HIc, IP7 FLA, ASESERDO A Z MIHMKICHEDT 5N
LA B (RIRs: Regional Internet Registries, BITE, THFUC 5 AHAK (ALK

Thttp:/ /www.ietf.org
2http://www.iab.org
Shttp://www.isoc.org
4http://www.icann.org
http://www.iana.org



B orumE
[ =98 32
BT

2.1 AV Z—>xv s OEMHHRME

1D ARIN(American Registry for Internet Numbers)®, 3—11 v/ S#ilE{dD RIPE-
NCC(Réseaux IP Européens Network Coordination Centre)”, 7727 R -rERIE D
APNIC(Asia Pacific Network Information Centre)®, R KD LACNIC (Latin
American and Caribbean Internet Addresses Registry)®, 777 U A7 #itl{D AfirNIC
(African Network Information Center)!?) f#{£9 %) ICZ#EL TW%. RIRE, &
Hik oD ISP %D LIR (Local Internet Registry) M5 DA > 22— M EJRERIC
FLUT, REROFRFRZEHO K-> TWaD. MIC K> TE, ERlA>YZ2—%y
LY ARV (NIR: National Internet Registry) AMFEL, EIRERZHHKL TW
%. JPNIC (Japan Network Information Center) (&, NIR D—DTdhH 5. [X 2.2
IZ, AV Z—xv bEFEMEGZRT.

2.3.3 ICANN D1&&| & fHiEkERK

ICANN O&E|L, —FICIZA VZ—2v FEIFOEMTHS. ICANN DE
A4, TvvarelT,

Shttp://www.arin.net
Thttp://www.ripe.net
http://www.apnic.net
http://www.lacnic.net
Yhttp:/ /www.afrinic.net




National Internet Registries

Local Internet Registries

o
D 3 5 Internet Service Providers
f f EU f End Users

2.2 A VA —3y b OBEEEHHH S G

1. 1% =% MIBITFSB, LD 3 DO—EZHMAFOEOIRD « #| D Y4T
DFf#E

(a) FAAL %
(b) IP7 FL A, HEZ AT L (AS) &=
(c) 71 ha)VR—+FKS, INTA—2FS
2. DNS )b— b =LY —)\Y X7 LOEM & FRICE T % if%
3. TS OFEMRENCEEET %R Y S IREICHET 2 AHEY - )i

METFENTVS.

¥ 2.31C, ICANN OffEZ~d. ICANN OBHERE, REEDD S 16 4
&, REMHEDZW S HOMBEICKI DMK ENS. KEMDOD ZHFIL, ICANN
DEHZEEZ (NomCom: Nominating Committee) D ILNGEICIEDWTIEHNT S 8
% &, 3 DD ICANN ZHiHHA% (SO: Supporting Organization) TdH 5, 7 FL
A HRE (ASO: Address Supporting Organization) , —fi& K XA > % ZFH
% (GNSO: Generic Names Supporting Organization) , [E#l] K X A %37 H5H
% (ccNSO: Country Code Names Supporting Organization) HVEEHT % 240D
Dl 6 %, At Large idffIZZ B2 (ALAC: At-Large Advisory Committee) M5



ENENDS 144, MUICANN CEO 1 &0 5755, Z oA, [FEFSFHEEZ M
b, A2 —3v FOLEEM, YNBHRE DV Y U EKZ DD 5 HOHE
Ob— Y —=N\T AT LH#MZEES (RSSAC), tFa V70 bENi#lEaER
(SSAC) ,, IETF VYV, i)V >7)—7 (TLG, ITU-T® W3C &D
JIVY), RO, FEBUHFH ICANNICH L TERIGEZ T 270D/ TH %
BB ZEE 2 (GAC: Governmental Advisory Committee) &0 1#DEIE) I
XV, BHOMGERMNFEMENS.

ICANNEES

: EEEL
gL

£ (ALAC)
s ZRY
ICANN 5w e

APNIC

President/CEO

& Business
gTLD

ARIN Registries
LACNIC

RIPE-

Registrars
ISP etc

¥ 2.3 ICANN OfHAAE S

2.34 AV2—2v FEEREBLT7 FLARIY

IP7 RLA, ASBSERZHAT 520D %, 7 RLARY | LIRS,
RIRZZL A 2—%y FLIYARUTIE, 7 FLARY D Z2HFHEL, TOXR
YINCHDNTT FLA, ASESORMZIHML T3, 7 FLARY I,
IANA & RIREOT7 RLAEAARY O TH5 [7a—NLKRY V], FRIRMET
AR EHmLUCHEINS [Tuo—Va—F 2 x—7v RERYY ), KRIRT &
IZ, RIRAI2a=7NO7 FLARMICHEHINS (ba—A)LRY ] WFEE
95, 7 FLARU VX, A2 —%v FLIYVAMIDERET 5EDTIE%EL,
O 2 =7 4 ICKBRMLT IO A KD PIEINTVS. % RIR
&, ZNZEN7 RLARY DOfilE 71+t X (Policy Development Process: PDP)
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EHIELTED, R YEERTS RV TI74+—F L] ZREL TS, TR
LARY VRIEZTORY) T4 —F LR, #Emdh, 5EMELNEEAI
T RLARYELTHIEENS. TORY VT +—F LIld, #THLEENA]
BEL TEH> TV 5.

TIT R IC BT, APNICDME 8], A—T VRV Y I—T 0T
ZHELTHED, APNICHIKD?” RLARY NI DI—F 17, KT, APNIC
RV T SIG A=Y VTV A ETiEmesh, RETNS.

HAENICBWTS, RV T4+—F LRI NTED, AEOEEHTHS
Policy Working Group 4%, JPOPF (Japan Open Policy Forum)!! Z#% L, [EHN
TORY) YDz TELTWVS.

2.3.5 432 —2v MZE(MEZREDOIEE

A 22—y MEAOREEE(LIE, TAB ZHulb & LU, IESG (Internet Engineering
Steering Group), IETF, IRSG (Internet Research Steering Group), IRTF (Internet
Research Task Force) FFOMHMKIC THMBEE N TN 5.

e [AB (Internet Architecture Board)

TAB O®ENE, 1> Z—%v O (big picture) 2 H5F D,
[ETF D% 7ICBT 5158772, BIHNGEND O d %, 1AB
&, A2 2—3v MBI 3 EHNZEEFEIC OV TOERA
FICHDHTED, ZTNEOHEICOWVT, REREEEZDALIC
EmEIRL LT3, TIAB X2\, IETF OHA& OWEENCIEES
o T3, HLWIETF WG (Working Group) BMEREI NS &,
IABX, 7—FT7 7 F vy NEBEMEEH IOV TTFvy— 2%
La—9%. Fyr—XHEEINSEITE, IAB X U NEHEE
HBEHLWT AT 7OV Ciand 52 ERLA TS, 1AB
& IRTF Z##k, XL THD, HEDA X —3%xy b7 —F
T F X OFEIHL, O FFTLE a—79 3% 7dDEMFEIC
KBT—T ay TEMETS. NS, ZOT—=TT 3y TD
WEZIFIETF 32 =7 A\ IESCG\DIES L% %. ZTD1Hh,
IAB &, LFDEKS AiGE1ZFH ML TV 5.

Uhttp://www.jpopf.net
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— IETFRHREEEICEK 5 IESG A UV NDIFH 2K

— IESG ® TAOC OIEINCH T 2 EFEICH L, FiREERE U THEE
— RFC Series Oversight Committee (RSOC) %@ L, RFC 7 B
— TANA NOXEFROD K

— ISOC DR & LT DEE)

— fhOREHE(L A & TETF 0 Eif OB

TAB A 8 1354 A2 (NomCom) 12 & » THEX A, 1SOC HHAIC
Ko THKREINS. [HHHIZ2ELTZ> TV 5.

e IESG (Internet Engineering Steering Group)'?

IESG i3, IETF Oif#h& 1 > 2 —> v O T O AICDN
T, HEEMEEZROMMTH 5. IESGIE, ISOCHER
I Ko TR SN E TR Icey, B L7 0 X2 E
9%, LHLAEDS, D2 < OFEEHIA & IEEY, BHELIC
XU, IESGIREHENZY —XTy T2 550, IESG ORENI,
Steering Group &W O HEiDEAD, HEEZIERT S & Tldkx
<, HiziRd 2L Ths. IESGIE, IETFOT—F 7
T IW—T DORRROMAE /758, IETFICE IR T—F2 77—
OVERR /BREDFERE, RFCILENZ SR T—F 2T 7N —TI)E
LTOWERWRIT FBIELWLE S M OERE 259 5. IESG
&, SDODEHME(LT 1) 7 (Application Area, General Area, Internet
Area, Operations and Management Area, Real-time Applications
and Infrastructure Area, Routing Area, Security Area, Transport
Area) DE QHDDOTV T T 1L 7% (AD)) HMHHEKE
N%. ADZ, IBEREERICX-oTEEIN, THIZ 296 TH 5.

e IRSG (Internet Research Steering Group)'

IRSG 1%, IRTF F =7 & &1, IRTF ZEETA2H8TH 5.
IRSG &, IRTF F =7, IRTF FOWZT ) —TDF 7, IRTF

https:/ /www.ietf.org/iesg
Bhttps:/ /irtf.org/irsg
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F 7 IMID IESG A XD IO NI IETF A 2 =7 1 N5k
HU, IABICEZREINIZANK ORI NS, IRSG &, IRTF
RO IN—TZET B LA, AV Z—%y NOFH
WCEBERZRTY) TICET 27— v ay T E2RMT 5. Fiz,
IRSG (&, IRTF EHHE L THITENDEE [H 1D, L
Ca—L, EKilZIHNd % [6].

e IRTF (Internet Research Task Force)'*

IRTF DIv¥arvik, 422 —>3v sOFHDIzDICHBEILHIE
HE T AT ETHSE. TOEBHIC, 12 —%v OO
ca, TV T—=vay, T—FT0F v, ECBEET SN
FITHL D #HTs FEE I M2 Y TR EMMNEmE 7V — T 72/
fikd 5. LLEAETII R BB AR B L IC HYL O #HE TETF &l
TLCEASNAHBTH 5.

2.3.6 432 —2v M ERHEAEER

A V=3 MENHEERKE LT, EEEMNGRIFERZE/HTSH % nternet
Society (ISOC) AM#ET %. ISOC ek, IETFICH L, WKW, Er GE/EME
F) R A OO/ E UTHIEKE Nz, BIETIE, HAHOMRE,
IR, “AAIRHEES, BURFEES, ANZENEX D, 12—y MEELY R—
Nesihz, BBEZEICET 2122 T\ 5

2.4. 412 —%v MERBEEICHITEIERRE
AEITE, 12—y MEREIHC B 2 ERREOHECOV TN,

Yhttps:/ /irtf.org
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2.4.1 7FLAEBEBIOZ21=-7+1 (RIR) IcHBIFBT7FLARIY
DIRE

F234HITHRNRZL I, IPT FLARASEFES LWV ofeA 2 —3y AR
OFAIARY 1%, #RIR T EICHIEENTV2 PDPICEDWTR LY v 7Tk
i, fEESNS. KHUIHICET 2 PDPICIZEVWADH 2D, KHHOII 227«
NTOBRICHEDWTEEVENEMENS LWV O BN TIEFAMKTH 5.

APNIC IZH1F 2RV UHilE 7mt R, 2003 FFICHERE N, 2004451, “APNIC
Policy deployment process”[7] & L THETNTWVS. TOT 0 AERKIE, %
5 1(prop-001) &7&->THED, LEFORY IELICE, @HENDIFLNTNS.
RV VigEmIclE, MmO APNIC Y 7 7 LY ATHE NS face-to-face = —
7427 (APNICA—=TVRY Y I—=F 17, APOPM), X—UYFURXFk
MRHENS.

R UHET O AL, UFO=SZ2EEHL TV,

o« A—TUThHBT L

— HTERY I RERTESECL

— HETERY VREROEmICBINTEA &
o BN

APNIC %Y, 2 TORY i & BEPE 2~ & & UTRIH
gHCL

° ﬂ‘:}‘ZAT‘77O
RO« RENAI 2T I X>TEHENACZ &

APNIC ORY vifilE 7Tt i,
VIBDIRT z— A BRI ENS.

111

—F A VT, =TI, 2T«

e S—TFT 4 VI T —RK

RERMH I, I—7 ¢ V7RIS, APNICIZBT 2R kD
FehisF 5T %RV 2 SIG(Special Interested Group) DF = 77 M
fRE LTchiidy]o HE TIC, MEZIRET 5. 2513, face-to-face
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=T TR L 4AMENC, $EEZ GRS 5 APNIC R
2 SIG A=V 271 A MIBRBFEENRIEES R0,

RV SIGDF 7R L IR, O3 2274 CTikamd 5
72D, PEEZ A=Y VT A MR 5. BRI U TIEHET
LERZIBELTEWL. A=Y 27U X FTOi&mlE, face-to-
face =T 4 VJIKBINTERNAI 22T 4 AVNOERZE <
eDICHETH S, A=) TV AF ETOHIET, APOPM
TOREHmEMDOBICE R ENS.

o S—F 4T r—X

APOPMICHBEWNT, RV VRO LYY T—v a UHFEEN
4. A2=741F, APOPMICHBWVTEH, HRICHLTaXy
ERMET 5. ENEGEICELRSLS, RUTYSIGF 7, -
FERIFICOWT, APNIC XN —F ¢ % (AMM) 15T
%. AMMIZBWTHRRIIHT H2H5EDOIFMKONS. DX
N TEBEIC IR > TV AL, APNICIZ A Nk CcH D,
ke L CORBIRENRE RO THS. APOPM X, 12 &—
FY bAI 227 4 BERTOEEK, AMM & APNIC X>2/8T
D%’ﬁ/ﬁk&@‘%

o I—T 4 VITHBT—X

AMM TOREHEZ AN, A=V TUARMIBNT,
4~ M DOEREENEE NS, TOERAEICT, APOPM
T PICIRRICEEN D 1256, I a7 o HEHEI N4
RICARAY F%wO%A%ﬁfﬁ%.:xyb%%¢w,%$ﬁ
BRIGEL W ENTZGS, R 2 SIGDF =77 1&, APNIC
HIEHESIH U, RROKBEEIET 5.
APNIC B $D$U/ﬁ$#%néht% APNIC HH5 )5
T, RUUMNFEINS. RO L@, HESKEORE,
RET37r A% L 75 %.

APNICICHIF %R UHilE 7 at ZORE %X 2.4 1ICR-7 .
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Submit propesed policy or
amendment to APMIC Secretariat
¥

SIG Chair posts proposal
to SIG mailing list

v

Community discusses
proposal on S1G mailing list
|

12

Face-to-face discussion

| £
[
=
g
ke
&

in 51G sessions

g

£ Mo
"l &
Al ©
= Report of SIG

< decision to AMM

a

Final call for public comments
announced on 51G mailling list

v
Community discusses proposal
on SIG mailing list

4

51G Chair posts outcome of
S1G mailing list discussions

4-8 weeks

After Meeting

Proposal endorsed by
Executive Council (EC)

Minimum 3 months

Implementation

http://www.apnic.net/community /policy /process & O Hih
2.4 APNICIZHBII B RV VHIET O RAAAT TF L
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2.4.2 E#ENOAZT21=Z7 1 (IETF) ILHBIFHIZERTE

[ETF B 51E1EE, 9°NT RFC(Request for Comments) &5 E & LT
FITENS. RFCITE, UFORENSS.

e Proposed Standard (F2545HE)

Standard (- > X —3 v HEHE)

Best Current Practice (BilRfmi TORETDHEER)

Informational (FEFEft)
e Experimental (Ff#)

e Historic (FESEHY)

ZD9 B, Proposed Standard RFC & Standard RFC A%, Standard Track RFC
EMHEN, IETF ICB 2 EcE e 55, B2 LIeWNAZ ST IETE I
BIF 52 TOHEmE, % —3v b FZ 7k (Internet Drafts, IDs) & U CHEH!
ENd. K251, RFC OFHOZEEZRT.

4’{ Best Current Practice ‘

‘ Experimental I I Informational ‘

K .~

Standard Track

C Hisre | RFGC

2.5 IETF {4t RFC D AT — X A28

AVZ—=2y FFIT M, ETHREAAETHS.

16



IETF IC B L/, “TU—F 2T 7 0—77 2Lk LTUEENT

V5.

2014 10 HBIfE, IETF I 8 DR Y 7 A b, FNZF o)

Tl BELDT=F VT TI—THNREEN, AV X—%v b FFT RC
HEOWTHEmMZFZML TS, A2 =3y b F5T FIRFC LR B HEAXT Y
TE, LLFO@Eb THB.

1

2.

XExR, AVX—%v RS T7 e UTHH ETFICHER) T 5.
RST M LT, XY N22ITEAS.
XEIL, TAVIERBL, WKT 5.

L 1~3 72 DK

T—F 277N —TIHREENT F T F D6, TORBETY—
FUTIN=TRITLELT, V—F 2T TI—TNTCiam &
ns.

RZ 7 FZ IESGICiR T 5 C & Z2kiHd 5. FIT7 8D, ARSI T D
WMEICE, EETIY 7 T4 LI RIS, D=3 70— E N RS
T ROLGEIE, T—F2 T T N—TF TN T T 1 LT ZITIESG N\
DR ZKIET 5.

MKIERZT T T T LI 2IE, I T MREEL, SURDRERYEIC

72RO S.

IETF last call (IETF X >\ 5 OERGE) ZFHf. TV 71X > T,
BEREMT HF—LICEKDT v IWH 5.

. IESG A UNIC X B &, TESG A V3B OFERICIL UT, Sz .

RFEC 7 ¢ ZIZ, R X2 MFITHHE.

2.4.3 EEEEIOZI1=-7+ (ICANN) IZBIFTBR)IVERE

ICANN IC5UF 3 Y S HlE, 2 ENOSRD b EHACHILE N 5 i
K N— A HMEND. KT, W TEROMERRKD, ICANN O

17



HEHEZET T ETA 2 —3y FEREHOARY > (ICANN LN)LDRY Ui,
FRC 7 a— VR Y EMHEN D) DHRE - BHEENS T &A%, ICANNICE
53 27Icid, E£3RFE#EINZ A VYA NI—T 0 TSI 5T LiEd
BEAADT E, ICANNBHED A—1 > 7Y X F TORAERS, ICANN O Web
YA hPICTEEINS, STV T aRXY MADIGER ENFIFATE 5. R,
FVANDI—T 0V T70F, ZIMEIIEREZSTED, SINEMNER ICANN
OHFADRICERBETZS X5ty ray OV v I T7+—FL5%) £25
RISGNTWVWD. T, BLFHABONTI—T 4 2775 E, FEALEDERE
HTEBIMTEZLIICE>TED, WHIRAEHICHMEE NS ICANN BT,
AT —Y FICETOMENGT, NROMCikin, miltzd 5 XIREEL x>
T3,

RIR 1Z, ICANN D7 F L ZXZHEHME (ASO) ZHi L THH, ICANNDIP 7
RLRA/AS FHSOEHRY Vo U TEAZIBR T 2 ERICR > TWa1l, Zh
FNOHBMNICRY V2w d 5 7 4 —F L7k, 1P 7 KL A/AS HHEHR
VY OimEARICE 72> TS, ICANNICEITSIP 7 RLA/AS HHICEET %
7 —N)VRY T OHIIE, BEDNREIRIGEICE, SHSOR) T+ —F LT
DEEPRBEELEINT NS, JR) VT 4+ —F LCFHICSmERKIE L, §{TE
HERICBINTES XS >TED, IP 7 RLADORHENRY Vikimz 18
%, RELT v TORRICTICANN R Vg FEEE N TV 5.

2.5. AZEOWRIZI 17 1 DEHE BN

AWIFE T, APNICOERETH S 7 V7 - KIS BWT, TP 7 KL %A
VA —3y NEROEMBENTH 27 FLARY V%2, HilEL TW\a APNIC
F—T VRV I—=F 427 (APOPM) OBINEET 7 3 V)Y —FDOhf5a
SaZT 4 EEHKT S,

RIR 7R VRE 7O ADEH

7 RLUARYVIE, 4 FZ =%y FOFFICEET 2EELZR) > THD, ZD
B/ RIR CLICERINTWARY VRET Ot XIht-> Cims N 5.

Bhttp://www.icann.org/
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RIR DRV VHEEIFZR LT v T TEMBENTEBD, 7 FLAZEHT % RIR
R IANA EHNRDZEDTIIR. HETERY OZREET S LHAHET, %K
ZEHITa RIS, ek did 5 LICBL, SMEREOHIRIXEL.
X7z, EAMICEOREBICK > TiEmMLTIHLHN, RBEICSCT, E LI
HRREIC K> TEIERENK S NS ITU R I1SO O EBHEAE(LD, EE#HAICE
3 7at X EEN, R UHEEICEET 2 Emd BRI HE 2 STEBRO AT —
IRIVEDPSINT B RIVFAT— 7 RIVEETIIC KD EEN, SmEOaY
YUY AN—=ALIzo>TWV3. TORY VRET O AICHENTIE, ERE—S
&S L UTCERICbZ T L emoTn5S. 7T RO —EDE T,
IP 7 RLAFITEFERSEF LA, BROBEHEZ->TWVWAEELH M, HEIC
U TEBIE L, FHTROMERRIZS Z 5N Ty, £z, APNIC DR >~
O ACBNTE, BERY DOFIR - JERE, O3 227 o A HEETHEEN
7R) v ZA0EEE R SIGF 7)) HimDisREEEL, HIWrd
. =T 27IBWVT, i#anD%, EFHFICKDIEN, RKANOKRAIHEEE N
5h, THEF 7MW DBE LT 37200 HR NI MEDT T, ZEGRTR
D RN - JHRIRDTE T N DI Tlda. BRI 2R VBRI, APNIC
BHRIC K> TFHEE N, RO R, GafkEnsg. BT ED7 FLAR
1t CTH 2 NIR 238, 1P 7 R L ADRELHKE, COXEICHEINTT R
LAZHIGE, 2T 5L Lixs.

APNICH—T VRIS Z—F 10 T DEH

H241HiTHARZE S, APOPM iZ, APNICICHEII R Y RETat A
FOREENER LB face-to-face 2 —T 4 7 TH%. APOPMICT, RY ¥
PET X LD, FRAIOREFIHIWNH SN 5.

RO X 51, APOPM X, DA T— 7 RIVEPSINUCEHES N TV 5.
=T 7, FEOEFILIATY (NIR) DX N (—EOETE, FE5H
WMOMKE (BAN) &75%), 7 RLARY VEEEERZT 5 ISP Ha—7)bA
Y232y FLYARY (LIR) D7 FLAEH « FEEHLE AL —2 g VHY
H, B, KRFEHETT RLARY U4 v Z2—3 v b OEMICHEE R OSNE,
APNIC, KU RIR OFEREFEN SR I N, 50 %~100 HIREIC THIME S

167535, A > 2 —3y MEE(LHAETH % IETF ICBO CIHEICER OB SV Dx L, (i
NDOBIEMEAN—RA LT EHTENEARRF 2 AV b 8 ICHEXRENTWVS
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NTWV%. NIRMRIR DS, ZHEOSME 2 (BIKD 2~3HIFEE) . Xz,
2O, SE2EET SV E— FNRESHEINTED, 2FIcB5d
EEERZRRZ L, BEVEICSMT 52 EMNAEETHS. ilild, APNIC
HIBRINA T 4 v I VICHEG L, MHEICHYR « S 2SHT %) E— 2R
BEInhs55820. =70 7KL, &K SN TESY, 7R
L AR VMR AZ O AN THNE, HETESNARETH 5. B TSINT
BAUNEZND, FHRZMELBO T, AVNADEEINTVSEDII TR,

EHIX, IPvAD S IPv6 \NOBITZTTHB72HIC, 7 RLAR) VR,
HLTER. KT, MEAI 227 41ICBWT, EEMRELEEZST FL
AR RREROLE R BT DICHA LTz FROBHZE L, I 227 1 DFf
Mz L, I 22T 0I5 A B 2ME, 7 FLUARY U REEEm 2 M
KT B T2DDFERICOWT, BT 5. £z, FEENEMLTZIPvAT R
L ARG, IPv6 M R HEE SRS DT, IPv6 FERE(LS2fii 4 41 B DRI ZE( L
R, BEICHEMENTZTT RV - AT LOBITER & DLl i, £
fity « RV HEDM ST ORI SFEBE, FHlig 5.

77 RLARY VigimeiGi b9 2 2 L 2zHE L, APNIC BFEICR FEZHLE LTSI
HE70 s o LeFEmL TS
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EIE
12—y FOFEEEIPV6 DEA

KBTI, A VZ—%Y FOFRBICEERWRAELZHEEL, ZoMnKE L
TDOIPv6 DEA, MU, BAIIEPWFREE L HT 388 I OW TR S,

3.1. 172—xv FORELEELHRE

BEDA V2 =3y FTHIHENTWS A U 2—%y b7 b a)b IPv4 &,
30 FHICEKEIE NIz, ZD%, 12—y FOFEELLEIC PV ICENLD
MOWENNA SN TED, YRFOHEAWZHREHERITIZIEZOEIFHEI N
TW5. PREHRLL FICiED, —Do7a kbbb ngET Tng, Lo
ElZ, IPvd OFRGHEEDIERICBEBN TV LR LT3,

UL S, 42—y b OMRINGTERZ32), fkORESBEEEL T
Tl BEPUWICIE TRICH 2 EEDN TV IPva D7 F L ABUCE T % [,
Fz, RN ER Y FT—=T DA DI X BB DB RIC K AR ENZED
BlTHs5. HIC, £V 2—3v FHHBIHNEDA VT IANTIF ¥ L LTER
MENTETWVBZ EIHBEL, 4> &2 =%y MIRT 2H TR ERPFEEL T
fo. BRIEE, XTIy T =IO, WENEOMRRENZTD
RENEZEDTHS.

3.1.1 IPv47 FL RATEEICEST 5 FH

2220 TCHERIZX DI, IPvA 7 LRI REY FETHD, 7 FLAELE
U Tl 4,294,967,296 il & 75 %, EaTHIFICIE, T OZERNIIAKR THEWVRIST DMK
WTHD, CHEEINTWE. O, M), IP 7 RLADEARICDOWT E5E
ICHIRIEIEERT T, HTL RIS RL ARG T 3 e TE . YHD
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7 RLUABAIE T7 T A EVHIBERIC K> THEMENTED, EENs KA R
DK D, NEIZHHFETI T A C (/24, 256 HDFRA L), DA RKEITMRTIX
72 AB (/16, 65,535 DK A L), KEBWEAHRETIE 7 Z A A (/8, 16,777,216
TDORAR) EVWSTZER/DT RLAZEG T AT EMWMTEe. LM LAEDNLZD
BDAEZ—3y FOFEEICKD, IPvd 7 FRLADRBRINICANET S, &V T
MMM ToNTz. ZTORE, 7oA ED Y THRENRBEI N9, 75X
A DG ZFERfTbRVWC &, VIAB T RLARGEGEHK LTS L, 7
FACT RLAZHIB T LICBEILTH A RICEDETHMA LTV T &, AR
EEI NIz, [REC, A2 =%y FTO/NTy FOREEHIEICE T 5, RERERD
TV VO 2 INA 270, HRO%EN (Aggregation) Z2ERE LT R
LAED Y TRITO T EPEI NI

3.11Z, 1994 4FICTETF @O ALE WG (Address Lifetime Expectations Working
Group) THEENIZIPv4A 7 F L ATEHOAFMICE T 2 TillZmd. Uil
T, 7 FLAHEBNTO X IHIK LAVE L72HAEICIE 2008 FEEHIC, $ - LBk
BTz Uiza, 2004 FEICIE IPvA 7 RLADMEWRK s & LTV .

Current growth

5
Iy
e
4.5e+09 Vi
/
rd
4e+09 ’

3.5e+08 -

Addresses allocated
~
g
2
.

2e+08 |

1.5e+09 -

1e+09 -

LA AN T T ST TS TN ST SN T T N T T T Y T B B
838485868788899091 929394959697989900(3{1 020304050607080910111213141516171819
ear

IETF ALE WG O&F} http://www.ietf.org/proceedings/31/ipng/ale.html & D
Tk

¥ 3.1 IETF ALE WG IC X% 7 R L AKIE T (1994)
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ZO%, WO DMFTIPvA 7 RL AEENEL %S, EW0WS FHINLTS
N, IPv4 DEMT O s a)V oL E2hNE L ko Tz,

3.1.2 IPv4 7 FLATEEREDERE

H 232 THRIZL S I, IPvA 7 RLAEEREMIICERINTED, FMEH
FEMT S IANA &, RHIKICT R L AZET % RIR, &, RIR D SHMG %
20F 72 ISP FOMFHARIC 2 N Z NEHEMMFIET 5. TANAIC IPv4 7 R L ADTE
JEDMFAET B IE, & RIRIC /8 HL (ERD 7 Z A AHM DY A X) T2DID,
HO RO ME SN Tz, TANA OFEHIE, 201142 A 3 HIC, APNIC IZiRi%
D2DO0D /8 Ty Il EN, FRHICHERNSED SN TVIRY VICHDE,
WA5DD /8 7 RLATw 7% 5 DD RIRICANFEICHEL, %<& >T\5.
COHMHE, 1990 S PNAE SN L ZIFAET 5. TORERT, IPv4 7
RLADTEHIE, B RIRMDMRAETHEDDHER STz,

Z D%, RIR TOEELIRDEFIF TS, IPvd 7 R L AEERBOEEIIS
RIR T &IcHix%. 2 DRIR Tl&, IPv4 7 KL ADFKD DIEEN—ER = Y] >
TR CHEADBENS 7 F L ATEEMIEAD IPv4EID TR & ZE#&KL
THEH, TORY IHEMTIZo TR T, [TPv4 7 R L ATEERE ] & LTW5.
APNIC & RIPE-NCCIZBWTIE, 7 RLRIEENRED /8 175> Tzl (IPv4
7 RLABICLT, 29278 = 16,777,216 fiil %2 FEl>7z & &) IZ, LACNIC, ARIN
T, fEFED /10 1T/ > Tzt (IPv4 7 RLAEIC LT, 232710 = 4,194, 304 i)
T, [7 RLUAIEEMIEHO IPv4 #]0 ¥ TRY > ) ZEABIT S L& LT
%. BHC APNIC, RIPE-NCC, LACNIC Tl&IPv4 7 RLRIZIHIBLTED, Kk
CEFRAZIPva7 FLABIDIRO R S ZEH L TW5.

2015 4E 1 H 28 HHFITD, B RIR T LD IPv4 7 R L ALEEDRSEIRT, M T,
Mg T 2R3 1ICR e DS, £3.1H, 7 RLAR, HZHICBWT, % RIR
PMRET % IPva 7 R L ADME (/8 D) L7x%.
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2 3.1 1Pvd 7 R L ALERBOIRYL (2015 4F 1 H 28 HEBIE)

RIR kg (D) REi M8 DER 7 RL A
(/8 HAL)
APNIC | 20114E4 A 19H | TEEEAY/8 &7k TeRim 0.7562
RIPE-NCC | 20124F9 H 14 H | fEHEDY/8 & 7x> Tz Rix 0.9731
LACNIC | 20144F6 A 10 H | 7EEAY/10 & 75> FeIRfsg 0.1997
ARIN 2015455 H 11 H | fEEAD /10 &7xo 7zl | 0.4114
AfrNIC | 201944 H 11 H | BUR, tiBOE&EEL 2.7715

http://www.potaroo.net /tools/ipv4/ K D 1ERK

3.2. IPvaA 2 —2 v MCTREE LICEEEANDONG
3.2.1 IPv47 FLRAEEFRENDX G

IPv4 77 B L ALERE DA, ST IPvd 7 R L ALEEAEAND K
HEDBEIENTWS. HERICBEWTE, BEENFELRE",
LALYA MY THS JPNIC (Japan Network Information Center) IZ351F 2 HiiE
XA 2, IPVARTENRZ AT T — A3 G ETam SN THD, XK LT

D3 OWNEIZE TN T3 [10].

1. IPv4 7 F L AHGHfioE A

—DDIPv4 7 FLAZEHA—FTHET ST LT, FIHE
Z [, IPva ORIz |2 ElREL 957515 TH 5. TERKD,
ISP 5 ED YT EHENTZ—DD IPv4 7 R L ARERE ORI T
HLTHIHT S 5EE LT, Rgxy hT—7EFTEHINTE
7z NAT £iffiZe, X O#HIPHAZIEA L THHT A28 ZFD—DTH
%. NAT EfiioFHIicB T, BHERiE X7 —IL7 v LT
Hna728, BADN—FRIVFENEENTWED, BifEflibn

IPve 12 X % 4 v %2 — xvbh O F H & B 83 % 0 % &,

http://www.soumu.go.jp/main_sosiki/joho_tsusin/policyreports/chousa/ipv6_internet /
2https://www.nic.ad.jp/ja/ip/ipv4pool /jpnic-works.html
3http://kokatsu.jp
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TWVWBT7 IV —2 g3 UA\OFE, Y— )M TOEANTER
CEEMNEE RS> TS,

2. IPv4 7 KL ZDHEZNFIH

fibNTWiEWVIPvA 7 RLADEIY, &> T\ IPvda7 RLA
O, BEMEINTHWEWT RLAZFIHT %728 LT, IPv47
R L ZOFRAzhHR%E FF, 1Pvd OEMEX S /ETHS. LHL
BTG, St%, EOREDIPvAT RLANRET 20 ARHTHD,
TR & ZINCRERED [Pva 7 RLADAFA[REN DI LR T
&, iz, AERT FLADOBIUC R, TPv4e 7 FLADHIME
SN, IPvARRRDE SRS RZH S AfReEN S, o
MRS NTED, $IRIIBENTHS EZS5N%. IPv4
7 RUADAMEHE D OFA (Class E) OB & METE Nz,
WELZE 2 R Z TR OB AR DMFAE T 25 DMENH O, FRAIC
[ E] > TWHizw.

3. IPv6 DE A

[Pvd 7 RLADARNEICH LT, AKfRE U TS NzHi 7o
F)VTH S IPv6 \NOBITZIEHET 5 & T, Axfoid, 1Pv4 7
R L ZAEEA RIS BIERAM g & 75 5.

P EDHRDS B, IPv6 DEADN IPv4 7 K L ALEREDAR IR B ME—skiin
TREIsA. L Lahs, BIED IPve O NIKIAEN S, 1Pv4 Z M) jita L,
Z DRI IPv6 DA D TN T EPRETH B EENTHED, TNZTIUHNT
ISR FEE N T E .

3.2.2 TPv6 DIE#(L,

IPv6 DEA KU IPvA h 5 OBATIE, IAB ZHDE LizA > Z— % k OfdiE
fbt - EMOI 2T s ZHONCEMEINTE 2. FH3L1EHTENZL S, 1Pv4
7 RUZADARRERR, BHC 1990 FEACRTHICIE TSN TE D, IPvd &5 &k T
~ VICEET B igamid 1992 LSRG L Tz, IETFICBUT DigamDFEHE, 1%
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k70 b OUDE, 1Pv6 & U THEEEDBIR S N, ZDH—h [11] 1 1995 FFIC
RNEENTWS.

HEAAHICBNTE, EROFREICIITL, EERNE IPve By hT—2
TdH% 6bone* MEHELII 2 =T I KDEERI N, CTOEERY hT—2
IR 720 T <, Exy V=272 @A LTV a2 HiE 2 <SmLTEH
D, ZTOHZRDEIPVE v T —IREROBNIC, HH/ N Z5|EdT e o
7z. 6bone T, RFC2471[12] THIE S NIZEKERH IPv6 7 FLAZFIH L T\ .
IPv6 D71 b UERRDNIZIFHEE L, SSEHOHUE N eoTz2 &5, 1998 4F,
A VB =2y P LY A MVICKOEHFIHE A[REZR IPv6 7 R L ADEMINE U X
D, IPv6 DEFHDFHIEE NI

3.3. IPv6 EK&DIFIK

3.3.1 IPv6EADIKNR
2015 FEHIFED IPv6 AR Z L FICE L 5.
o JHREODIRIA

IPv6 O 71 b VBRI IZREE LI 52 T LTHD, EEOFH
MINFE HICONTHRAET AIEICHINT 5 Tz /N IR i ZE Y=
fliENTW5.

o HEARDXIIRTL

— HARKEZRD OS %
SHFHEZINTVS PCHD 0S8, AX—hk 7+ HHD O0S 1iZ
EIPV6ICHINE THS. L LAEDD, HHAAHR OS Tl
KIIEDE DNMFAET 5.

— 3w MU=

AL, E o) — 221, 1ZIZE, IPv6 MIE THBH, KEH
Ta— RNV R)L—=Z T AREINLDE DDEET 5.

4http://www.gogob.com/page/6bone
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- ZOMDRy b T—TEds

Yo T o RS o b b FABEE AR S KRR TIE, TPv4
ERIFDOWNIODTELRVWEDEEET 5.

o [EEHRA Y b T —7 i —C ADN IR

P —E AL LT IPv6 Ekieiéfit s 214 > 2 —3%y b —EX
TS ZFEM L T B0, ARG REE R ETH O,
IOV a—<MJOY—EANRHEN TV S EIZZ < EV. H
AENTIE, T2y a—<MAT IPv6 Y —EADBEMEEINTEDD,
(FIEENEEL T IPv6 Y —E ADFIHRETH S0, BUK, o2—9
Bz <30,

o ENAIVRR Y BT — 7 Rt — B AN SR

IPv6 —UC AL T2 ENAIILF X U T EEIMRH TS
W, 23R, KETIX, Verizon D IPv6 Witz FEMITIC 1
HTW5. EANTIE, KDDI, NTT Docomo hY IPv6 i —E A
ML TVED, 2—iFZ k.

o AT VY —E ZDN IR

Google, Facebook &\ o 7z HFINIC I—H DT —E AN IPv6
WIKHIELTWA. ENTSE, IPve MsOY—E AEnhtH 5
W, KR a7y 7anA I K S 0EERE L Tz,

3.3.2 IPv6EADEE

IPv6 3 IPvA ZEEHZ 2 L HNE UL TEME(EE NIz, IPvA 5 [Pv6\D
BT, Ao 2—xy 7o b a)VBERIMICE, UTOXS REWND 5.

1. OSIO7a Fa)VEEmIC, F3BOBEBEMMZ Lix5. Hi4ETHL TV

AR—KELLED, TCP, UDP & EXEIEFZOEFHAHATREE E> TV 5.

2. F2EICIX, IPv6 &2 D T2HDEENA->TWVS. BARWICIE, E3E o
Fa)LE LTDIPVE AT B Iz DEIEME Nz, A —Y %y F T,
86dd’ M IPv6 D7 k)X A THKRS L L TEME NI,
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3. IPV6 SIS B7edICiE, V7T b7 O, AT OX ISR ET
H5.

4. BHFOD IPv4 & DHIEMZHEIRT 5728, IPv6 ifotkanid, TPv4 & [RIRFCH]
HATREEL 972 [T a7 IVAZ Y 7 | IR SN TV S, IPv6ICHIRTE
IRVEERFEDT=DIC, 1Pv4 & IPv6 D 71 bk J) V2 523 2 Kk & 1E
S iz,

5. AV XZ—3y N TIA—YMWHHT %, BIROHFIZERI, IPv4 & IPv6 TH:
HE Nz, #nri& LTO FQDN(Fully Qualified Domain Name) (&, IPv4 7
RLRE, IPvda 7 RLADM % E DT EMA[RETH B 1c8d, 1—H1F, 5
BRUCFIHT 270 b )V EEBRLENTTE XD ICE-72h, T4 =)L\
JHEOMENRET B L EiEoTk.

3.3.3 IPv6 EADIEE LIFIK

A TNz &30, IPvah 5 IPv6 \OBATIZ IAB A FE L, IETF, RIR &
Woled VR —3y MEE, BFREMII =7 ZH0ICEMBEINTETE
To. Fle, BRI, A V2 =2y MCER SN DO Xy T —7 A4 XL —
2ETDFEICHRL, A2 —3y MEEL - EEEH - #HHOI 2 =7 11 &
D, IPv6 DEANED SN TS, HICR EEEZPLELT, AV Z—2v 5
AVITIANTIFXYDO—D2L LT, ENEGL, ELN)LTOIPvE N7z
T LTS8 20,

UL LAEDS, IPvADD IPv6 NOBATIX, 1Pv6 ARAE(L S #] OAEER O I3
ATWVRW, X3.212, 2008 D IETF 2 —7 ¢ Y JICBWTHEI N, [TPv6
A DOMAR LT ICHT 37T T EIRT.

W, IPvA FIEXFADEAD L, IPv6ICEE b > TV, LWHIEETH->
2. ULAhLEDSEBICIX, IPv4 OFFIZAETETETIAL, — /5 TIPV6
DEANIFH F D HEATIEWVIRW.

IETF IC BT 2 LEAE, UHOREIILG U TRMEINTE . 2008 40
=T 4 VT T, IPv6 DENPENTWSENIREZRE 2, (Lo Ttz 2
FLTNNRE, LWV TEPREEN, IPv4 T KL ADKES, 1Pv6 & KD
(EEIC B FR O L E BRICTTH TN T e ko Tz. THCHEGL, &
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BATEE WEDIKR

IPVATRLRDEY IPv47 FL ADIEY

-

,—’ -
- -
______________
——————————

PVED L K "taasaan ot IPv6 DT K

R B P

http://www.arkko.com/ietf/v4v6 /townsley-64-coexist-00.pdf K D {FhK

3.2 IPv6 & N OFAE & i

FEHII 227 01CBWVTE, IPva Ditay, IPv6EAZEGICT 728D RY
VHIENTTHENTHK.

AV RZ—=Fw MEREEFTTEO, IPVUFHAOIEKIEBEEL VLTV, If
TLTC, IPV6 EADOREREHEAKL TV

KETIE, IPV6EAICBOTRELTWAHEICONT, (VX —2 v FHE
DIENDELT B, Tz, A VX —3v McBLWOREICHELEZTa sal
BIT®, a2y AT LOBITHEEIZ AT L, TPve DOEAICEET 2 HEIC DOV TR
RERCE
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Fas=
IPv6 E A RFODERE

AETIE, AVF—%v MIBWT, 78 b )V S5 F T % BRI
IAREZTa— YU, =AUV EOBEICONWTERT 5. Fiz, HEICHRIC
FKELIZWS DD T b « AT LBEAREHNCONTIHENR, BITICH L
B2 G 5.

4.1. 7O—=N\Ib14 > 2—% v ;b LibigtE

AV Z—=3y MET = NVEZERTH D, EORZBA TRy 8T — 70
HICEHRENTWS. Ok, A VZ—3v b ETHHET N2 EER, &k
BHRY V37 a— Va2 OBl S 5. B EEAIC, #i T ki
RNHBYE, HERGIEICREN AT 2 RN H 5. BIFEHRY Uik
WTChH, (T LICIP 7 RLAZEDA V2 —3 v FEFEIISORZ NI % 5
A, WD E 7D, MR ORAICHTTD S IREED D 5.

UL LaRs, BUK, ESHUS T EICEE, e ARSI, 2774
N T 7 F v DFRIBZICAEN DD, O—T) VRO E B L 75 555570130
%. BREHARY VI, Jo— bt zRE5E05, a—i)Uz /MR
ICTBTENLEXLNEEZILENS.

4.1.1 41 2—zv FEREEBRYO/7O—/\)ViEEO—hIViE

S B—%0y NI, IP 7 RLARAS BEL L DA Y Z—3w FEEIZH
PUEREIICE I ENTED, SR E—DOTHoTr. AV Z—% v FDOFE
IR, FHICB R END K5Ik b, BEEHICN UCREME, MR, %
R EAROEND KSR D, BESEHRSE S Nz
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F 232 TENIZE DI, IP 7 RLAR AS B S DEAAIX, ICANN ZHM &
L, EBOmZHIE 5 D01 2—3y FLIYA MY (RIR) A, £z, HuHic
Ko Tk, ETEICRISNTERA V2 —%y N LI AN DERET 5 FEEME
HEEEOTWVWA. TOBEREIEICKD, 422 —% v MEREHZ IR R
TE3E2Eo7h, —/T, BFREMARY T & oa—h)LEzRT:
¥aZkictizork.

IPv4a 7 FLAEEBRY Y

234 TIENRTZBHED IP 7 R L AR UMEHARN, 2000 iR E K S
Niz. ZHLEGE, IPv4a 7 RLARIETE IC X o THIE X 17z RFC2050[13] 1<k
DVTHAAEN TNz (RFC2050 & ZDRUGET TN, BifEld RFCT020[14] & 75>
TW3) . RFC2050 37 0— Vg XETH O, BMTEICHE T & DR E
Lizholz.

BT IP 7 FLARY UMEHARIE g, SO RIR IC K > THERINC IPv4
7 RLUABAARD UHHIEE Nz, S RFC2050 BRN—RA x> THED, 7K
VARG EZ IR T2 2 LT RLADORKRENZRZ 2 0EHRH D, #HEDE|
DM TEER LU THHOEME O Y TOEREMNE DB TDT R L AZERMOK
TEIMREEN, RDOFD Y THALE /21 TH-TL.

HOYTHNZNEL TR (FLT vV ARELTRELA%) L, 7RLA
OFHRNERIE M T 50, RESHIOEN &/NE %5728, 12—y FDFE
BRI 5. I74bE, 7 FLADHMHMEERERORETIE N L—FET
DOEERICH . ZDiz8, IPvd 7 FLAKMENH X O BENCIEZ BN TWiah >
FEREIC BT, BN Y CHATIE /21 (7 RLZABIC LT 2048 ) 72o 7z
B, 0%, BEIOZEENTHN, APNICHIICHBWTIE, 201145 AlC, /24
(7 FLABIC U T 256 ) ICEEINTWS. TOHEEIL, IPve TEEETD
B EICEREI N,

RFC2050 N— ZADE| D g 0 HEfi S N TWIREICIE, ST Lo k&
FUIMAE LR o 1ehy, ZF0%, SH T IR YRETIEMEE N, MESH R
TolztDEixolz. FHC, 1IPva 7 RLADEEAENERET 5I1ICDON, TD7AE
BIIREL R, BIE, IPvda 7 RLAD B D&, 1Pva 7 L AEAEDH
iz LIEBRIRCEICEBEB ERS> TV S,
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IPv6 77 FLAEER &

IPv6 D70 b )URE D, HERIGERTE5 K 91C7%% &, 6bone 7 RLA

ZERDO X S IR ENOEEN R RLATIR AL, KEWICHHTES7 RL
AZEMDREIC T o Tz, FDTz8, IETF 7% & CIENNiniEmbirbn., e/
7 RLAZEMTH S /35 (APv6 O F7 10— \)UIRRERHIENC A 2 2 ZE I FRAE
L, 28280 X4To) Z249HI0ik->7z GEBH /32 IR T&E 5 K951, [MkRZzR
FTEOIESD T L TAREN 1999 FICREABIBE NI . CORFETIE, /48
ZEKICHIOYTA L ZELTED, HRFORMETIX 8,192 BT L7E> TV
Te. ZO%, 200241, /32 (65,536 Bi%7T) Zllfid aHCiCiikRE Nz, C
DRI HIE & NF=BATEI [15] T, MBS L O3EAFE Uik - 72,

BATO P 7 FLARY U REHATIEE %, 1Pve KU O RE LM ThbNTZ,
COBEIFS RIR BT EEML CTHIEE NS [Jo—N)Va—T 14 x—7T
KRRV THD, FEEZIEZHS RIR TH—OR) HEITE N

Z D%, IPv6 7 RLAR) VBN TEEHIH T LR UHNETEN, BUR
DOEARARY Vid, T LI a7z D EE> T3,

4.1.2 A2 —xv MEELO—-HIVE

A VA= MEBZ T O—UVICER S NE D, Z ORI LIk
D, B—HURHET 2T ehHb. HRICBNT, EEBRBETLI—PI—EX
ELTHRMEENTWE 7 a— VL IPve 7 R L AZHWIZEAET 7 & A, Zo0
—fleEZDENTES.

4.1.3 IPv6E A & HhisiiE

IPv6 DA ZMGET 2356, 7a— U, a—2)UIHICHET 208085 5.
R VEHICBNTE, RV >OFERMET 2, MoK Z G Lz
ETOXHSMNRE LIRS,

Fatrmic B0 Cid, 9H, I—9DHHT 25K, U —EAMMERICHHY
BHRgeE, BRI NI iRV TIEI N TE D, a—h)Y— Rkt
UT-KSRER F2ET 2 C LIZREEIC R > TV 5. CDizsdh, a—H)ILY—E A TH
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U TeRRERRR D728, L2 R HBRCIE, 71— VVBIRD S ORETS
WELTRD.

4.2. 7O F3IL - HEI AT LBIEMNEBTICET S
CEELs

AT, A2 =3y MCBWTHEICHRE L7 T )L, ey
AT LOBITEEZSHT L, 1Pv6 OB A AR BRI OWTHETT 5.

4.2.1 A 7Z—%v 70O 2IVEEDBITES
CIDR (Classless Inter Domain Routing) DEA

222 TR ZE 1S, BIE, IPvAT RLADZRy hT—7 I EETH
20, 1Pva DEAEENE, v FY—UEIEEIEETH -7z, B4, IPvaT FL
A&, v FIT—=T7 OIS TCT, 7 A A (322 = 16,777,216 D7 R L
AWNEGEND) , 7TAB ($12'6 = 65,536 DT RLANGENS), 7FAC
(K128 =256 DT RLANEGEND) O 3FFEICOHEIN, B0 RE X
E0, BZIADT FLAT Oy ZHBEOIRS TN, 1V Z—%y K
L, BEE N2/ — FEDA TERT LIc kD, LUROBEDFE L.

1. 7FLRAZZAICEDSHIDIRDIE, 75 A CTIREART BHBKICH LT,
I ABZEDHTTED, TOXSEEERTOY FLAEIDIRD TIEY
R L ADEHRIRDENC EDREIC R > Tz,

2. 7 FLAEIDYTH, 2w FI—=7D RO P 2EZERTICHmENTD,
PR TR AR & X o Te.

TN OMEZRRT B2, IPvda T RLAD Ry hT—IienZE LT %
AZEY 7 3w <A77 (Variable Length Subnet Mask: VLSM) AHVE A X1,
CIDR WHWHNEZ & Ekolz. TICKD, MHMORERIZIGCTT RLA
B0YT, BEENRT RLAED LY THREL /x> Tz,

CIDR D#E A, Kk, IPva D7 KL AT T AN — I LT TR B HIE
VAT LS IR, MO, A=y MCHERENEZT—T7 AT— 3 Uik
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EDOLY R/ —ROUENRETH-z. LM LELDL, BHFEOKIETIE VLSM
DEAZ LT, o/ —FEeDlEZED, G[EHiZEEIETHD, X
Tz, % HEZ RS 2720 DFMZEAT ST LT, IXTOMKERZIFRFIC
ZHETHDOTIERL, BRENEBITHREETH - 72

CIDR NOBATIE 1990 MM HUEE O, 1990 FFRICTE T L TEHED, BITIC
I LTzHHRITHBD eEZBNS.

o BITOMS

BAED IPvA A > Z—% v MICIDRRN—A L %->THED, BITlE
KLz,

BATHMED TR L, MERRICBIS % sRfilt o £ 1
AV Z—=3y MEM MO TE, mElth a7z
o %) H Ak

VLSM T HHG U TWIRWEERD 7281, proxy ARP[16] LW\ o7z
BiTOdora s a)VhEA TN, chuck b, BER&R
FIEZOFERMHAGEL o 7zh, Fa V7 0%, EAIKES
H ORI EE L.

o HAMH

FRIC, flag day IXHESNTIHE ST, nJHETMHAE - #EaR K D, EXBS
FNCFEAT LTz, 1990 SFHREE D SIETMAEE o 72 by, BIT L0
HELEHZENERRE T H o 127, XS TIRFHIHME TR W
M, SHTEBITIEE T LTS,

-7 il

A 22—y FEFHLTWAEE I XTI ENH -T2, L
LG, SHICHXAS V22— MHADEENTHD, 1
22—y MR E PSS D UL T, ZHEICEIRICSHIST
X7z

o EHADRNHE
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CIDR OE AWK, VLSM ZHH L T7 FLAED ik O b ERE
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MISMDJFRRET, TOIPveEENERLIZE ZIC, /— Rl IPv4 TOMEEZ
9. 2O, IPv6IEEND IPv4EENDYID D D %2 [TPv6 D IPvA DT 4 —
WISy 7| ERERL IPv6 D, IPvAND T +—) )L \w 71X, 71 b a)VIEKES
O7Z 7 35 THERESNTWA Tl I IV T RRA )Nie o7 ) r—
¥ a ORI EIETH 5.

Web %
server A

IPv6/IPv4 Internet IPv6 stack

Node A

IPv6 stack IPv4I &k %38E1E

IPv4 stack

IPv4 stack
IPv6EEZEEICEHL, éEEﬁtL Web
~#&ICIPVATEE SR
IPv6 stack
IPv4 stack

5.5 IPv6/IPvd 7 & —)LI\w &7
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IPv6/IPv4 7 #—JbI\y 7 DFEERE

IPv6/IPv4 7 & — )L\ 713, IPv6 #ERilEDLE LTRG-S, REXE
ICXD IPVOBENTERWERICHRET S, DINS, ZOHZ%T 5.

o BHENTWARWIPVE/IPvAAE « BT X=X L (6tod[4] HEDHE) - >
IV IR E, SHEOEW TPV FERiE R LTV A5G

o H— B, IPv6 7 RL A (AAAA L—R) ZDNSICBEELTWVBH, IPv6
TOEFMNZR> TOEWVEE

o IPv6 70— \)LA VU RZ—2y hADEFREN TRy FT—2 2N T
BEE (VPNR, #EL@ETcEha0ndN sy hU—2, Bz y hU—72
%E)

7 A =Ny TFE LT E, IPv6@ED 5 IPv4BEANDY] D EH D Ik
W5 ENH%. IR, Web 7 72 AZLTHWEI—YICL>TIE, Web
NR=INEREND X TIC 20 BWRRERTENZ G550 H D, xv FI—rD1—
PEVU T 1 I RESTET S.

IPZFHLTWBEE, v NI —JICEENH-EERE, @EICRENSD
a0, ICMP (Internet Control Message Protocol) IZ & D, FEEFHRD v
FI—=O 5 — RIGEHIENS Z LD —RINTH %, TPv6 TlE, ICMPv6[36] A
FHENS. K5.61C, IPv6 EERERDRWVIGEEIC, W{FEDBR/ — FICFHEEN
HHIENAH07ZR9.

Web
server Z

IPv6 stack
IPv4 stack

IPv6 stack
IPv4 stack

ICMPv6
User Internet

Network

X 5.6 ICMPv6 IC X %I —@Hl
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AV Z =3y b /=B TCPEEZEML TWABRIC, *v FT—7H5 ICMP
TI—m2 - I 0OEEE, RFC1122B37ICHETNTWVS. TORFCT
X, ICMP X vt —I% 3w hU—7O—HEERE RIREERE) THY,
EHEDRREEDH 2 [V T hLF5—] &, HANGEERETHS [N—FLTF7—]
WL, N— RIIT—%ZE LA TCPBERYINT 5D, VI hTI—
EZEUIGER TCPEEZYIM LTIV RV EERELTWS. LMLEDNDS,
NI IPv4 D ICMP (LLF, ICMPv4) X9 2EHETH D, BIIK, ICMPv6 I
X9 % TCPEEDEEICRET 2 ERIFEL AN > .

5.7 1, 2007 F-24FD OS FHEEICHIT B, ICMPv6 ZERHIC T +—)b2Ny 71
ino Tz 7Z2 7R3, T ORI, TPv6/IPvA T 2 7 VAR Y 7 3y NI — 71 H
fi L7z PCICHBWT, IPv6/IPvA T 2 7 VAR 7 Web Y — NITEET 28,
RIDFEARIC T, PCABARG L7z IPv6EEICH LT, UFZZEMEL, PC A IPVE
EH5 IPv4 BEICYI D EZ Z DI ZHZIE L2 DTHS.

o T T — I TSN LI hE
o I— R 0~6 X TDICMPv6 BISEFERTRER w b —IV 2 IRE LIS E
e TCP @ Reset ZEfii L1=5H

FNZENOfHEIL, PCHERIYIDIPv6 TCP SYN Sy EEHLTHS, 74—
LN TR AEL, RO IPv4 TCP SYN 287w b2k 3 5 F Tlchin- i
() Ths.

Type=1(Destination Unreachable)

o Froveer BN - | oo | comz | ouesi | oaet | Goaen | caes e
Windows Vista | 'E 19.99 | 21.00 | 20.99 | 21.00 | 20.99 | 20.99 | 20.99 | 20.99 | 1.01
Lopetbasic FireFox | 21.00 | 21.00 | 21.00 | 21.00 | 20.99 | 20.99 | 20.99 | 20.99 | 1.01
Windows Vista | |E 21.06 | 21.00 | 20.99 | 21.00 | 20.99 | 21.00 | 21.01 | 21.00 | 1.01
[EniiEEEe FireFox | 20.99 | 21.00 | 20.99 | 20.99 | 21.00 | 21.00 | 20.99 | 21.00 | 1.00

Macosx | Safari 74.79| 11.80 | 11.83 | 17.37 | 11.68 | 11.75 | 74.86 | 74.89 | 0.01
(10.4.88L2127) | FireFox | 74.91| 11.61 | 11.73 | 11.70 11.63 | 74.79 | 74.77 | 0.01
'(:erzii?) FireFox | (4.99| 12.61| 12.61 | 12.69 12.61 | 74.99| 74.99 | 0.01
Fedora Core6 | om0y | 188.98| 0.01| 0.01| 0.01| 0.01| 0.0.1 0.01

(kernel-2.6.20)

5.7 BEPROD ICMPV6 IC NS % Kt
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K57h5bh5bE91, *v NT—IITT—%EMHT % ICMPV6 I RT3 i
RERARD SINFFLEEAKAF L 720, #E—IGISDREETH - Tz

T ORI U, BRI ZX Sz, WIDE IPv6 fix > 70y 7 b T
LIEEN TV TCP O ICMPv6 I 9 5 82 (EXICHE T XL, IETF I
REZFM LTz [38]. £z, HRFC, TOTH—)bNy JRENEET S &%
APRICOT R EDMH IR 2 =7 «, FEFTILHZILN LTz [39][40].

IETF NOfRIE, HKFD IETF Transport Area ¢ Area Director m 5 & S7HFE
NTOID, [FERHCHIRIRRDH N> TIHD, iEdfiE, b5 0REZELT S
Fexolz. TORKEIE, RFC5461[41) & LTHITESN TS (Acknowledgments
ICHRID ETF 5N T03) .

BifEd, Xo@EEadate LT, IPv4/IPv6 BEDMNEEERICANTHMT
%71 k)7 %R % Happy Eyeballs[42] BMEHELINTED, WDOHhDT
FUPICTHEEETN, TOMEDIRNKSNTNS.

5.3.3 IPv6 RIVF T LT 1V AREDIRRICEIT % EINEED
o Hffits I FHEIDLEL T BHNF— L
o [EHH 1 2007 FE~
o Ffi/1T IV 1 IPv6 ¥ N HEHETES)

B 5.3.1 TNz K 1T, IPv6 XIVF T LT 0w 7 AMBEICOWTIE, HAIC
BIFEA 22—y MRBICBOWTHEENREN EAEES N, 2O, [H
NWaAIa=7 28, IPv6 SN - GECHEERESICTRIT WG 4K T
ICIVF T LT 1w 7 AkEt SWG (Sub-Working Group) Z&kiE, EWNF+ V7,
ISP, ¥ A NE UTHGET 21TV, FAERIK, fRsikzisam Uiz, Maths
Rz Ee UT—Mic/Npa Lz [43).

X7, FFEEDMRRITIEICDONT, EIIE AR CREZ T LTz [44].

5.3.4 IPv6 R—L%T— b7 A BEREEETE
o i  EEHEEGZULENF— L

Shttp://v6fix.net
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o I : 2007 FE~
o EhihT IV i IPv6 N HEHETEE)

HAENTIE, ISP DNy 7 R—=2FEDA V2= hOATIZHT S IPv6 %
SO IR A TED, — i a—Yir o e BN K TH o, ZTD—D
OHHE LT, I—PEANICBIBZHR—LT— 8T 241D IPv6 S HEA TV
WZ EDFEITF SNz,

COIRREZ RIS 5728, FEFY T, ENF—LT— b T2 ANV R EE
AR, TPv6 &N « L HEE 32 TPv4/IPv6 Hifg WG RIC, IPv6 RKIEFIL—&
SWG ZfRIET 5 C L Z21%E, 727D~ ANELTSWGZFEL. TOSWGIC
BT, EAICEBT S IPv6 S IL— X DNR—Z ARy ZIS DWW TR & 326 LT,
e, EENZR—LT— Y A DHEEEPRNICEREEG L, A R4 20
PEER, 70— RNV RT3 —F LB B HR—L7— b7 o A {14 (TR-124) &
DATKRL— g ONERDIERK, 1Pv6 SRR 7 1Y T LN Tdh % IPv6 Ready
Logo® @ CPE(Customer Premises Equipment, R"—AL7—FY A1) KDF v 7,
EINFEREND 7 1155 217> T2

ASWG TlE, BEME LUTUTOXEEZFITLTVS.

o [IPv6FEHIN—2HA RT4 > (1.0 200946 H 22 HFE1T) | [45]

[MPv6 RIEH IV —2 A RF 4> (2.0 20104 7 A 29 H¥E17) | [46]

[MPv6 FKIEHILV—Z A RS A Vi 2k & TR-124i2 DLbfE | (2014 4F 6 H
18 H¥E1T) [47]

[Pv6 Home Router Guideline ( Ver.1.0 June 22 2009 ) [48]

[Pv6 Home Router Guideline ( Ver.2.0 July 29 2010 / Translated January
12 2012)[49]

5.3.5 IPv6EARICRET BEENIS
o i | HEHEEELENT— L

4http:/ /www.v6pc.jp/ip/wg/coexistenceWG /v6hgw-swg.phtml
®https://www.ipvbready.org/
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o I : 2007 FE~
o EhihT IV i IPv6 N HEHETEE)

BIE, IPvAZFIH LU THEREN TV S 3y T —2ICIPv6 2B A LTS, &
FERRENFAE MR S NI, B 5.3 28I CHANTZ IPv6/IPv4 7 4 — )L\ 7 [,
IPv6 XS LTV 3y BT — TIN5 REA, IPv4 TR D) -
TeEED, 1Pve BARHCHENERELT 5, LWVofINETENS. FEDOW
<OMF, IPv6 fix £ LT, WIDE V¥ 7 FAMEELTED, O HANE
i N TV, IPv6 DAMYE N2, COTaY 7 b7 E/HNT, IPv6E
ARFCHAE L S 25 E 2 FIHICHET L, MicZzfed &z HME LT, IPv6
N e A EHEE R A 2 TPv4/IPv6 2 WG RIC IPv6 B AICHAE 9 2 s gt
SWGS DN &R, Fr7D—ANELTSWG ZFELT.

SWG ORI E LT, UTFOXFEZFEITL TN 5.

o [IPv6EARHCHERE T XEEE] [50]
IPv6 EARHCFAET B AJREMED H % 30 DFFEICOWT, FAEJFRNEZ5dib
Liz. 2OXFER, ENTOIPv6 EAREDHA RTA4 > D—D& LTHIA
TNTV3.

o [EWNIPV6 Wt — 8 IR F v 7 THRA T NIZEHITOWVWT] [51]
EN TN TS, Web, DNS D IPv6 Y —E RAICDWNT, FHRIN
FARES, MESNSER, NG, MLTECOWTHIR L.

Cofict, FEWNISP A, 1Pve B AKRHIHAE T 2 MEZ MG 572 b LT
7= WG & DiHifl, 1Pv6 Day ICBIF 2 FEAEL 5 2508 - ML, A0 IPve
WIEY—E ZAREENOWEHEEFE LTz, £z, KAWG TOMRECEETERL,
EAMC AT TIRHZ I L TV 5 [52).

ARSWG X, 51, 1Pv6BEADNAKALT 2 RICHET 2 EO I 25T %
7%, BUELIEE 2L T 5.

5.3.6 1Pv6 77 V) r—< 3 {ERHEEST
o HiH | FHEEZLENF— L

Shttp://www.v6pc.jp/jp/wg/coexistenceWG /v6fix-swg.phtml
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o I : 2007 FE~
o EhihT IV i IPv6 N HEHETEE)

HAENICIHBWTIE, ISPICXK S IPV6 A >~ Z—3 v b7 7 Z$E U NEF Ik
Kzkeld, WRTE Yy T I I ADERELZ>TWVWS. LMLENDL, EHNOD
SR T Y —EAICEBT B IPve MM HEA TWARW. TOIRPUTHINT %
728, IPv6 N « S bHEE GRS 1Pv4/IPv6 HifFE WG RIC IPv6 D7 7)) r—
23 VO IPvE Mokt SWGT iV 2%, 27 D—ANELTSWGZFELT
W5, TDSWG X, IPv6 fMeD 3%y hT—T Y —VC AZHERT 572D A R
FA MERZEHNE LTED, BERE LT, UTOXEZFEITL TN 5.

o VTV —a YD IPve S A BT A HEMEE G5 1.0 [53]
BSD Socket ZFIH L7z IPv6 77 7V 7 — g URERFEZFFA Lz, BT
Va—FR, KU, IPEECHHENS 7 TV r—2 3 Thb, Asterisk D
IPv6 SHZEBNCHL D, 77— 3 D IPvE ML HIEICDWT, fi#iL
T3,

F7z, Web U —E XD IPv6 WA R4 VU XEEFITTETH 5.

5.3.7 IPv6 ¥ 1) 7 1 |ICBT Bi&ET
o it 1 FE2ZBENT— L
o [EHH 1 2007 FE~
o FHffiZ1T IV 1 IPv6 K HE TG E)

AVE =3y MBI BEMEEF 2T S, REGHED—DLE-T
W5, IPv6 EARHICEBNTHIDT XELF 2V 7 ¢ i Z G 572012, IPv6
N« S EHEERGESICT, IPveEF 2 U T o WGHREL, RlfEE U TiEH)
LTW3. TOWG T, Y& —3v MY —EX% IPv6 G E B3 EDE &
MM, Fiz, KEDFITUIEF 2V 740 3GETH S SP800-119[54] DFRER
R, R E LT O EERIT L.

"http://www.v6pc.jp/jp/wg/coexistenceWG /v6app-swg.phtml
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o IPv6 & - mE LS WG SCE TPve ot F 2V T4 A FIA
> CGFE1.0M0J [55]

o IPv6 &K « mE bHEE R WG & TPv6 Security List of Considerations
(6SLoC) (Verl.0-cfc) [56]

K7z, ENDIPv6 a2V 7 ¢RI Z7E 2 [EFRICHEST, EEDaZRL—
va v BidIc, APRICOT IPv6 Security Device BoF TOD¥E [57] %
U, EOF 27 HYE L OERHZE ML .

5.3.8 IPv6 Day |ICBE9 2ERMIG
o Hjiti# : FEHZETENT— L
o MEY] 1 2011 4F
o FfifizT IV 1 IPv6 % K HEETEE)

IPv6 O e 72 [E R HED B T Dk & LT, 201146 H 8 HIC, IPv6 P —
CAEHIET A XY N THB “IPv6 Day” DBESN/ZS. TOANY MG,
Internet Society (ISOC) WMFEL, MPIZETANY " 2I&EZHE L. S
FHZ U TAHARIE ISOC O Web R—=V TN SNz, WHBETIE, M2 —%
Mz IPv6 7« 704 AV FERESICHBWT, IPv6 Day JO0E—y g vF vV
N—272FE U7z, IPv6 Day DL, ShiewmEd 5 ENHGKD ISOC AFRAND
HORE, IPv6 Day DL, HEA N NORAMEZE R, 1Pve D M5 HE
fiti U7z 9.

5.3.9 IPv6 &R EE)
o Fii I FEZZTTENT— L
o A : 2010 FE~
o FfiHnT IV 1 IPv6 H HEAETEB

8http://internetsociety.org/ipv6 /archive-2011-world-ipv6-day
9http://www.iajapan.org/ipv6/about_w6d.html
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EINAMC T, IPv6 D KZ#ED D TDIC, NG 2 iICFHm L T\ 5.
LIRS, FEiLTeNAEOHZ2ET 5.

o SLEYT— g KkBIER

OSC HILTD IPv4 77 B L AMTEIRTL, IPv6 SR DFAST [58][59]
— Asia Pacific IPv6 Task Force ([ 351F % HARD IPv6 IRILDFEST [60][61]
— IPv6 Summit in Taiwan (C 31T % HARD IPv6 IRILDFEST [62][63]

— APNIC IPv6 Readiness Measurement BoF IC 3513 % HARD IPv6 JRIHD
FHAT [64] [65]

— IPv6 Day in Vietnam IZ 351} % HARD IPv6 KIS [66](67]
o TV FEMFICKZEN - HH)

— IPv6 Summit DifE (1999 4F~) 10
— IPv6 Hulst 2 v b OEE (2003 4~) 1!
— Internet Week IC351F % IPv6 B 7 11 75 LLOKERL (2009 F~) 12 &

5.4. IPv6EAICHIFBFMHERERIGICRAT 5ZE R

IPv6 B ARFCFAET ZaEDOW L OiE, HAT—)VERERIC TR E R
Lixd T EHEEIN, SERRO D OFAFFROR, FEHELIC B B a—N
VI REETH 2 T EME SNz, T Die, #EE 7 a— NV TOH
RIS 20BN Do Tz, IVFT LT 0y 7 ARTEDORRIC BN TIE, 1Pv6
HARHCHAENTRET 2R A <, BN TEMEORETH -7, Ll
BN, HRO—)Vixd3ETHhs 12 DI—FNFHL TR 1CB
WTHAT A o2 THEGHEE L TR T 5 2 LI EN#HTH D, VPN EDifr
P, Y—CRATeDxy NU—7 0k e, Ju— VR TERELS %
—fRI A E LTETIUEL, 2R L. CO/R, EANT—7)VEREE
TEEBNEER 70— UEd e UTEHE LT 2 2 &N TE . SIVFT LT 1w

Ohttp:/ /www.jp.ipv6forum.com/
Uhttp://www.iajapan.org/ipv6 /summit /index.html
2http:/ /www.internetweek.jp/
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D AEERER O T2 & OFFECICE RG> 72y, —RE LT, BREICHT %
RO DEND 5, HFIIZME O L TR S Nah > 72 T EMEIT BN 5.
FHAFETHITTCEMANORINE, 6.4 HIlCTRddRd 5.
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F6Z
IPVO B A BT BREICTT BRI
</ BYYT ity

ARFETIE, IPvAD D IPv6 NOBATICEAL, FRC7 FLAEHRY P OZLEIC
DT, MEEDNEML TR R, MU, HEEORIKICHET 2 M
RV VREDONARICOWT,

1. IPv6 B AR, & Mw]iH
2. 1Pv6 Mk K A

DT 2 — AT TEIT S, Fiz, IPva S IPv6E NDBEITICDWNT, F4.2.3
HIC BT 2B OWTE L B 5.

6.1. IPv6E ARG, ER#IHA

C ORHAX, IPv4 7 RLUAEMZOMCHER b5 5D, EDXHICIPv6
BAL—RICEBAT EZONHEL 12> T, FEHIL, IPve DEBREEADE A Y
%, IPv4 7 B L ABARRE 7RO 2 3400 U 7z,

6.1.1 HEIPv6 7 FLREHRRY > DHIE
o Efiii#5 : % RIR %)
o MEHY] 1 1999 4F
o Hfih T IV 1 7 RLARY UHilE
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B 511 TRz X 51, IETF TlE, ZOHZTHS ‘Rough consensus and
running code’ ZHET 278, IPv6 EHELICHENTE, 70 b UL & 1F
FAATLUTRRY FT—7TOIPv6 DEFNFZIHERT 27D DEER Y FT—7
6bone JEHZ S L TE7z. 6bone TlE, 7’1 b VEAKOHIEMGLEDH 7% 5T,
RFC2374[68] & UCIETF TEFK LTz, 7 u—2VVRRESHIERO T V72 H]
T BT DORFEERRZ AL U7 FLABIDIRD FEICB T 59562 5 72
B, RFC2471[12] ZRE, SHMICT RL A%, EHAZFML Tz,

FEr oy FU— 7 TOMAN S, B ISP \NOEADKGHEMNE XD, 6bone T
DEND RO BRI D E, HEICRI AR ATRER IPv6 D77 R L AEID RO D
O MEFEIPve 7 RLAHIDHRD « HIDYMTHRY ] (Provisional IPv6 assignment
and allocation policy) [15] DfiliEE N, 199947 HIZ, B RIRICKD 7 FLAH]
DIRDABEE Nz, TS KD, IPv6 DFEFIHDBBE NI Liin 5.

FENTE, WIDE 7Bz bzihd, WL DO IPv6 7 K L A ZHi
Lz

6.1.2 IPv6 77 FL REfHRKRY VIRE
o HfiF  NEZHZEZALZENRY a7V —7
o i 1 2002 4F
o EfihT AV 1 7 RLAKY vl

R VREDER

#5611 HI TRz K SIS, A THARIREZR IPv6 7 F L ADEAIE, “Provi-
sional IPv6 assignment and allocation policy document” (LAF, E@ERY > WL
&) SHE, 1999 4E 7 HICRRE Nz, T DORY I, TPva DT R L ARMGRY
DEBEBILCLTHEINTZEDTH- . TD%, IPv6 DAE > Tir<icDN,
PERY VICAREENRENS XSk > 7z, KR, TPvd 7 RLAFMRD “slow
start” ICHEDE, FIHEIDIRO T4 XHVNINT &0, BIEID R D DFRIC 4
D IPv4 7 FLABUIRY & L [ARROEAE (HI0 RSN 1P 7 F L AD 80% 2 fliH
LETNEESEV) BRI N T 2T &%, IPv6 DJAKET R L A2/ EH
SEA LI W, EWo Tz mah EH S .
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AEBICET afmiE, 2001 4 8 HICHEB CTHMEES N/ APNIC S —FT 1 7
THIRE N, ZD%D ARIN RIPE-NCCIZBWTL#ERIN, HETEWRY &
DRENRETH B T LRSI NIz, YR E2 T o— LRy o7, «Ji—
INVA—T 43— 3 YR 7 LWV FEREIRIFE LR > 720, RIRBITOR
VDRI U, MRNICFE—OFRETIP 7 RLANEIRTES XS IC
TARET LWV HEDERAI N, SHIBOEHRENSRE NI A—Y VT X Mz
TERK, #i—ARV BT Bl E k.

RUVEREDERE, RNBE

M—RY HREICHEL, MEEZZTHARENOD JPNIC IPv6 policy drafting
team ICC, [EE] THEWIPVE 7 RLARAEARY P DIREZIREE, 5 RIR Tikim
%, XFEk, “IPv6 address allocation and assignment policy” (LUF, #rRYU )
& LUT20024E7 A 1 HIchtifrE Nz,

iR O TOEREHLE, DLFORKICE> TV,

o EIDMTRY ¥ OHiHEMERDHE

IPv6 D7 RLAEDIRDICHENTIE, FREEOER] ZHE—E LT
EZBHT AL,

o IPVv67 FLAT —FT 7 F v DA
BRI LA LTEFRKEN TV TLA, NLA ZBEi L7z [69).
o FIHIEID R D Y1 XDHL5E

BERY TR /35 THTAIARIDIRD U1 X2 /32 ICHRE L
To. THUTHEWY, BHC /35 ZHUS L T HBICH LT, /32 X
TOIREZEEE LTz,

o JBHNEID ik © FHEDZTEH

HOIRENTZT R L AZER D 80% % FIFH LW EBHE 0 ik o A
ZF SNl EEHL, 7 RLUAZEBOFHRE XS HD R
[70] ZZ38 A, SBANEI D R O FHAEZ RIEIC KA L 7z,
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KUY DFABKRERRK

AR E, BIERHENTOSRY & [T DFER x> TED, filE,SEIE
ICHNB X T, IPv6 7 FLADERAMIEARY VK DHEEEN TV, HlER, &%
RIR IC CHIHOFHEICHDE R OHAEEI NI D, 2015 FHE, MFIICONT
W RIR CEICDEDREZEDEES>TVS.

6.1.3 IPv6 12— MMIEHRINTLEWVLRY FT—7 D
IPv6 77 FLADEIY #x"Y)
o Fifi# : APNIC /5
o IR 1 2004 4F
o HffizrT IV 1 7 RLARY Ul

RUVREDER

H6.1.2HITHANZX I, HLWIPY6 7 RLARY UAlEE N, TDRY
VD ZE, B RIRICTIPV6 7 RLADEADEMENE KD Ilik>Tz. TOR
> DFEER%, APNICIIH L, BT 70—V IPvE A 2 —% oy Mz
UZRWHHAEDY, TPv6 7 RLADEIDIRD 232 F 5 N5 DWEDLENH D,
MUK 2R > DRERRGEERD I E Nz [72].

RUVEREDERE, RBE

APNIC HERORY ViR E LT, R VEXE, BEZICHL, *y hT—72
VI ARMMT B EREME L TWVWABD, TO“Ry NT—27 T a—\)b
IPv6 A 2 —%v FTHBIEZHEL TRV, fOR*y hT—7\D
BEHRHNX, &R T, Lo T MR EI N, EEROE, O
MEZETHZ L EIN, IPv6 A 2 Z—3 v EADOEFHNZWVRICBWTE, B
Ziilcd T, IPve 7 FLAEIDIRD HZ2F 55 T MR E NIz,

63



KUY DFABKRERRK

ARV UNTHDE, Dl L, 28D A 22—y b AOER 7RO P
THIHT % IPv6 77 R L AZEMZHIG L TWa. ARY U, BIETLEANTHS.

6.1.4 IPv6 7 KL AR DFE
o i : APNIC H15)5
o IR @ 2004 4F
o Hfii7 IV 1 7 FLARY UHilE

RUVREDER

H6.12HITHRIZX DI, IPv6 7 RLREIDIRD « #]D4TRY 21X, 1999
EICEERY UHHIEE N, ZD%, % RIR TOMHGMICE D, 2002 FEICHRY &
MHIEI NIz, TOFRY BN TE, SEENICEEIH T X 2 RIE R 2 igH 3
52 ET, YIHEIDIRO YA XL LTHESN: /32 LLEOEIDIRD Y 1 X752
FonsZ ehidbENTni. L LEDS, /32 LEDO7 FLAEIDIRD %
2T B RO BRI BN GER E N TE ST, APNICHEDL Y A MY THIKNCES
95T EMNMEICE S T,

RUVEREDERE, NBE

COREICH L, 200441 HIC, APNIC HiR & D AR ZE| D ik b FHER YD
UHMBRIN, BEZSIZ (73], TORY I 2004 4F 8 Al T, HHEL L
T, PERD TRERZEEL TV IPV6 DA VT TA T 7 F ¥ —IcDNT, /32
DLEDEIDIRD Zp B L § % 2 &NV TEZFHEIEROFME ISz, LUTONEHR
LT B2 LI kD, FHEOIRDICBWT /32 L EDEIDIRD 225 L
MTEBHXDICE T

o MIFDIPvA 2y NI —DICHBTF 24V TITAMT 7T v —BXUBIEER

o WFED IPv4 Y —UY A% IPv6 AR TIRMIEL, HD, 2HLIAIC, BIHFD IPv4
D% IPv6 ICBE 9 5 2 DOEKA
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KUY DFABKRERRK

ARV EFAL, W OO /32 LI EDOT RLUAZEMZRSG L. A
RV &, BHETEFRIHARETH .

6.1.5 BEFIPv6 7 RLARIVAEEITT KL A A XYLiE
o HfitiF 1 Y
o Wil : 2004 4F

o Hiih7dV 1 7 FLARY UHilE

RUVREDER

H6.1.4HITIERIZRY D OUGETIC KD, KREXIPvA Ry NI — 7 26T 54
kD IPv6 77 B L AZ#iBUCHS 9 B BRIC, HFKORE T % [Pvd 12—V 2z %
THIENHFEINDXIICAED, HIHHRNEIDIRD U1 XTH B /32 LLED IPvE
7 RLURZERZHIGTEA L9 EoT. L LEDL, TORYIHEAIN
% LIETC IPv6 7 R L AZHUS UTfERIc BV TE, 1EREFIL &SI, BifiARY
O DBEMHIDIRD | BEICKD, REHO IPv6 1—YNFET 5 & Z2/REh
B 57%57, 7 R ABYFRHHIC K > TR ATEER IPv6 7 R L A1 XA
R LTz, BARICBWTIE, IPv6 7 R L ARMABIE SN T R L A% H
i, BUS LU7T2HfD 2 <, COREENHED—D k> TV,

R VREDER, R

COMEZRIET %728, 2004 4 8 HICHEHSD, BACIPve 7 KL AZ{RE
U TW AR U T EHHH L RO TRERY A XD 1Pv6 7 F L A ZHiS
TE5E2BRY VIR L. TORY IE 200449 AD APNIC KUY & I —
T4 Y IWTHEREZS[74], 200542 HlcFEI N,
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KUY DFABKRERRK

CORYZFIHL, IPv6 A > X2 —3%y b —E AR HICWHD SELOHA T
Wz EN O KRB ISP Z2 R, HEOMBN T —E XHICT R L AZE /M ZHh5E U
7z. APNICIZBWT, ARV VHIEDRFEE 725, Pv6 7 R L ABARARY > D
(55 6.1.4 1) AR E N, FIFIAMAE 5 72 2004 4F 8 ALIATIC 7 KL AZIEL,
ZDt%, 7 RUAZEM 2R U IR O ) A M 722 6.1 1”9, APNICIE7 FL
ADENDIRD K2 L TWBH, HORO HHE L UTHEH S N7 HANEHED
Ihiznized, ARY UNOEEFY, B0RD 220 BN EENSA]
BEMEDD 5.

# 6.1 2004 8 HLIAMIC IPv6 7 RL AZEUS L, HUSZER 2 4Lk U 7= fHR

7 R L A% PRI | fRREH
240f:: /24 JP | 20008 H | 2010412 H
2400::/20 | KR | 200141 H | 200546 H

2404:180::/28 | KR | 200149 H | 2006 48 A

2400:4000::/22 | JP | 200241 H | 200548 H
240e::/24 | ON | 20024E8 H | 201045 H
240e::/20 | CN | 200248 H | 201045 H
240d::/27 JP | 200244 H | 2010412 H

2001:40::/29 | JP | 20044FE1H | 201142 H

2001:fb0::/31 | TH | 20044F1H | 201244 H
2402::/22 KR | 200443 H | 2006 410 H

2409:800::/20 | CN | 200443 H | 201148 A

APNIC 7 F L REID R D 2B 7— % (http://ftp.apnic.net /stats/apnic/delegated-
apnic-extended-latest) & D ERK

ARY VBBHETERIHATRETH D, 5 6.1.4 HiCHANTR Y T HilE AT 7
R L AZHAG LT Fa R TH 5720, GHROFHBEDTVWERbNS.
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6.1.6 IPv6 7O/\A ZIE&?FT KL RAEIWHT
o T I MFELEZZTATENRY UG IV—7
o IR 1 2008 #:~2009 4
o Effii73dV 1 7 FLARY UHlE

RUVREDER

IPv6 FEE(LDHND—D L LT, IPvdA VX —%y MIBWT, IBKELZY
O—\URRREOTY VU BHIENAHF 5N TED, IPve 7 RLAZEEEILL T
BOIRB T LICKD, HREFMELES L LTE COEORDICBVTIE, 7
81 ZIFEAFD IPv6 7 R L REI DR D 3 51E, ISP EHED Y KL A2 #1024 T
TEHHMDETH D, IPvAICEBNT, TanNA ZIHEET RLAZEIS LTV
KBRS, RO ISPIcER L, TTEMEZINS C L2408 L BN T
&, #iiz/a<)VFR—LFiTdh 5 Shim6[75)| FxFHT 5 L2 EL Tz,

UL 5, Shim6 OEFHE(LOEN, HEEICHT 2R 5, IPv4 L[R5
DT TNA ZIHKAZET R L A% H NIV F R— LFEICHT 2 EHEDHRL o
TE.

R VREDERE, AR

COXIEHRNNS, PEEZFTENII 227 s OAEKICT, 200645 HIC,
IPv6 FHD 7N A ZIEMATT B L AZE M2 E D ¥ TH R 2R L. IPv6IC
BNTE, 70— NURSEOEKRZ.0ET 2ERIEH o7, Trsog ZIEK
#Z7 FLAZEOIRSIEWVIEETE, [NV F 2 FR—)V | EMEEINS TanNAs R
A7 7 RLAZFHA U FENFIHE N, 7 a— 2 URESECDME RS 2 iRtk
HBT E, FIFTERHE, “<IVFR—L" EffHk e REdT 5T L, 37 L
WICIVFR—=LLRWEAICIE, 7 RLAZRAIT S &2 L, 2007 40D
APNIC RV ¥ I—7 ¢ YT HEZ1F(76], 200743 HIZFHEEE N,

IShim6 TlE, FT 71w ZiHlfHiEEfET S LN TH REHEOHEMNERE N, ZFDI%,
FERELIZ S Nzh, EHRIE L TWhiEn
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K2 OF BRI ETIK

CORYIEFHL, 2L O IPv6 P17 RLAZRE, HMEDIPv6 7 R
LARHONTA VX =%y MR LTV, X6.11C, EPYBOZERRT.

IPv6 assignments
1,000

m
@
=)
=1

# IPvb ass

S

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

| ®® cumulative - New |

Highcharts.com |

http://www.apnic.net /publications/research-and-insights /ipv6-assignments &K O
TERk

X 6.1 TPv6 7 TNA ZIFKLET R L AED HTOLE

5%, 20134E2 A, “SOVFHR—L7 EHZE D M TORMED SV THREDKL
SELTED (17, BUK, NV FR—LZz2%EMT M TR TE IPv6 713 A X
KT RLUADHUSATRETH 5.

AR U THIFTE S IPv6 7 R LAWK, HEA V2 —3w MCBW TR
X0, SBREICHHDIED > TN EFE X HNS ToT(Internet of Things: €./ D
AV Z—3w M) —EXIGHEHARETH O, BUFELN5E, Y — AR MHED
FHL®TWEDERS>TNS., BT —FDOZHOBEIRMNERENS [oT J—
AT, IPv6 DFHDRETH D, KRR NISHD IPv6 5 N HEEICEARIT
bBHrLEZLNS.

L LEDS, ARD HIERICIE, IPv4 LRIHEOFHEREREZ TED, ToT
D& S HHHEREZIE LTy, FIFIRUIC K > T, IPv4 EIAER, TPv6IC
BOTE, BRIBROLMEEIMNC K > TOV—ZD AT RENRET S, #Hil-
IEARENRAET B RENEN D 5. RV ¥ [77] HlEICH DY, APNIC HERICT,
ARV NCEK BT FLUAE D Y TR ZRGEINCE= X T BT L B> TVED,
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SROFMARIIC L > TE, B0 Y TEHIRT 2HFOMI AR U2 EMT
BLRENDDEERD.

6.1.7 REDIPv47 FL RBERKR >
o i | FEHEGALZEARY IR IV—T
o IR 1 2008 #:~2009 4
o HfflifyT IV 1 7 RLARY HiliE

RUVREDER

IPvd 7 RLAEED DAL 755100, ZORMZIELESE T SEZTen
WEHTH B LEZ BN, RO IANA DS RIRN\D IPv4 7 F L ABAAARY &~
T, IPv4 7 RL A& RIRICHT B IPv4 7 R L ATEEDED 5 #1772 Y] > 7z R,
&L, NS 97 HOEIDIRDICHT 7% < Ho TRl T, BMOF DO
HFET ST LN TE[78). TOBE, TANAMS RIRICEEI NS T FL I, /8
HAT2MTH oz, TORY Dt OEHE TR LG, mEo7 1y o
IZDWTC, RIRMTHED BWVIRABICZ D, BIEOKR, IPva 7 FLAZEUSTE
oIz RIR TR FLATEEMNZGAICIE 72D, MRgs N TRELD LT 5
TEMEES N

RUVEREDERE, RNBE

C DIRELZEHT 2728, EINOABEIC K DK L7z TJPNIC IPv4 countdown
policy team | I TIRLRAEHE, MRIR I 2 =7 1 DHEMRE L DL D RY
VHIER M Uz, FEE X JPNIC F—LDO—8 & L TIRRICHEb > 7.

CORY T TiE, TANA D IPVALEENKD /8 HLDT FLAT 1w 735 i &
EolRENT, ZNFNDRIRIC /8 DY RLAT 1w 7% —D DD L, IANA
HEEZHIT 2 e 2R L. ThUCkD, B RIRIEHREZEDIPvAT RLAEL
T, /8 —DZERICHERTE AT LICRD, TO7 FLAZEMOFHAIEIC DN
THHEICHET R ENTEE LIk Tz
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:@ﬁuvw2m&$1HEAmﬂcﬁuv7ﬁ—5hw%%éh,m%&%ﬁ

BRZRIZ[79]. TORY VI, TANA & RIRMEO7 RLAEDIRDICET %
%@T%%tb Ju—N)VRY & U TiolEO RIR TEAEZID, &%
IS, 2009 4F 3 HIC ICANN BIHEICAGE SN, TANAICBIT2EH0iIRD KU > &
LU CHRAZ L 7z [80].

KUY OFARRERR

ARV UHlER, APNICHUE(TIE, “Rf%D/8 KRV 781 ZfiliE Lz, TOR
VST, AR U TRITHBRED IPv4 /8 ZEROEIDIRD kA EH L.
2011 4£ 2 AWIHEIC, TANA KD APNICIZH LU, 2D /8 Z#[D k-7, THic
X0, IANAD7 RLZ(EEIZFRD /8 B5fH&aD, AR INIFITEIN, 2011
2 A3 HIKERIRIC /8 Z—DDDfdf, IANA O IPv4 77 R L A I 4 <
Zolkz.

2011 4F 4 A 19 HIZ APNIC O@EIEEERE, wmEZEDO/SHMHDOEDHIRDICA -
7z. APNIC Ti&, T REHED/8 RV ¥ ] EhiZzLlT, IPvd 7 R L A{ERAE
ELTWVa.

6.2. IPv6 ki Az HA

COEHAE, TPv6 DN OEND D, IPv4 7 R L AEEORENDN S, IPv6
DHERZTOE—Y 3 U EFEMTZHERH D, JEMISHEMES NI,

6.2.1 ISP CHETRELGIPv4 7 FL AZEERIES
o Hiih : BEED I —T XN\ EELENTIV—T

o HFHH : 2008 4
o i3V 1 7 RLARY ViilE
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R VREDER

IPv4 7 RUATEREORNENEITL, XWHSDizd, DD IPvde 7 R L A&
DI—YTHIHT % IPv4d 77 R L AHEEADOE AN ISP 55 THET T NaH 7=,

RUVEREDERE, RNBE

Pvd 7 FLAREE M ZE AT 255, HEENEIPvAT RLARZA V2 —
3w NI TAZ—T THEZNENRDH BN, I—FICH DY TENST RLAWR, [H
CIPvd 7 RLAZHAET 22— THEHELZITNUE I\, ISPRITHUY
R L RZEM UA IPv4 250D DMERRRETH 5. X 6.2 G IPv4 ZEB DA A—
DRI

25! APNIC Open Policy Meeting

assumption network (cont)

The Internet

7| PE

/8

APNIC25 Policy SIG FEZ&EH] http://archive.apnic.net/meetings /25 /program /policy /ashisa-
prop58-share.pdf & O ikt

X 6.2 ISP A IPv4 7 K L AZE[]

X 6.2 User & LIR D IPv4 7 K L AZE[] (KIH Shared /8) &, 2% ISP [
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TH—DZEMMFIHAEETH 5.

CTO7 RLAZEWZ RIREH FO7 RLAMMSEET B, FHOFET
BN —T A\ REKE L LT 20084 1 AIC APNIC DRV ¥ 7 +—F LI
REFMEUTz [82]. ABRIE, APNIC KU 74— L TOimOKEE, FrEH
WICA 2=y FEFRZED YT 372 IETF ICET % RFC & LTEL
MRE, L ORSERE R Tz,

KUY OFAIRRERRK

Z D%, WF—LICXD IETF ICIEEMDEME N [83], &ALMICTIE, FHITH]E
F—LICK D IETF ICT RFC Wi E N [84], ARIN OEFS 3 [Pvd 7 FLA
72K D, 100.64.0.0/10 HEID BT S5N Tz,

AR, WROYA T L—a VEADOS S, Hi7u b VSR ETOM, [H
Ja k)L zRHRREE I B 72D TRATORGENE | ICJE T 23 ENDIIS LR 5.

6.2.2 IPv4 7 KL A%Ex
o i © APNIC H15)5
o R 1 2007 #:~2010 4F
o FfilifT IV 1 7 RLARY UHiliE

R VREDER

fiesk, 1Pva 7 R L AEHFIFHAER (LIR) IV —AE N2 EDTH Y, H0iEH /|

DY TEZIABDAET 22D TRENVEINTE. DR, FIHE
UTCHBIDHRE 7 L2 1P 7 R L AZER, FHTEDEHFICKORSKIP T R
L AZEME, RIRIGEHENZ Z EDFHEE R T\, LM LEDDL, IPvaT
RURTEREDRA U, FERIAT FLARENTRIENSY, IPvd 7 RLAZH
ST %121, #HERFO IPv4 7 R L ABERICBES 2 BN E R I NE K5
Kz Tz, TOX S EmENDOH, APNIC DAX w7 XD 2007 4 7 HIC IPv4 Biig
R U REREINT.
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KU VREDEE, R

TORY RRISHLUTUE, /D [)—R] LWVWHIEZSTERKELELHTS
TR, BT, @O0 OB RETZAREENHS T L, 7 FLX
XS B EPEMIMER L, FEOERE ORHYE, £ OmhEE LT ETFS5M,
EHARIC Oz > Ciam S Nz,

FSNICIE, IPvd 7 R L ADBERZ PR LA WG, APNIC %0 RIR ABIH]
LBEWEZATIPvA DT RLAEHENEMEN, #RE U TRIR OEHT S
IP7 FLARIRMDIELL L ARZ LWV SN D, IPva 7 FLADKHLZ RIR &
LTCIERICEFATNRE, 0o BRNZEZ L, 2009 4 8 HIC APNIC RV ¥
S—T 4 VIICTEEIGEL, 201042 HlcdEI Nz

2010 FFRFTOFETIX, BIOBEMFE LT, UFDOX S HHIENHE SN T
Wiz,

o Bl DEAT

— APNICO7 AU Y FRIVATHBT &

— IPvd 7 FLARBRDOIUEDEFERE TH D, TOHEBFPDMFRNGRLEL
TWxna k.

— APNIC KD, UFDEBLMNHETSHET, Hilz/izIPvd 7 RLAD
HOHRD /EO B TRZTZHENTERL.
« Blitk, 127 ADEGHE
* APNIC @D IPv4 77 R L AN (REZED /8 HIDIRDITZEA)
o RSO HL}:

— APNICO7 AU Y FRIVATHB L

— HIFED APNIC RV ¥ L AIFHDOE AN SR L5 T L. FiC, APNICIC
X9 % IPva 77 F L AEMEIO RO EROBRIC, BIRZER 25 AT 2k
D IPv4 7 R LU AZE ORI RN EEInb T &

CAUTHNZ, APNIC O 1IPv4 7 R L AZERAME T 5 T Tld, Biligdeiikid
Biid 27 RUAZEMAKRERC L2 LN 7E 570, /8%,
FRCAEMEICEE T 2EEHZ A3 & LR,
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I75bH, APNICDIPv4 7 FLATEEMNMFET B, BIRORRIC, BRI T
APNIC 57 FLAZRIS T 255 & AFEOREMAFHNRE & TN T,
APNIC D IPv4 7 R L A{EEEMERICIE, HEMEOIIHZ LA T R\ ke
o iz, 7 R AN AEMEZ AT RXENE S ML, HEamldd o 7273,
FARNICIBIRIC T 2 N— RILZERE LTcaE, APNICICHEEE IS FLAD
ZIEUNEMENSHEENE LTS, EWVHIEARMEZRALTD, TOBIKH
HeRELrnT bk eikolz.

K2 OFBRRETIK

ARV 72 HWT, APNICHUKNT, £ < O R L ABIRZH L TV
%. 2011 4FIC, RIRMITOY FLARIZZA[REL 578, HEMEREHZAHE
T EBIREFOEEMEREIN, GEEE TV (5 6.2.4 fifl).

2015 4E 2 ABIE, BIERY D 2REL TRV NIR BEET 5. HlZX, B8
TOT RLUAEMEEELTWVS TWNIC, #ETO7 RLAEMEEELTWS
KRNIC T, BEEEHPHIHEE S D IPva 7 RLABIEEFFL TV, iz, |
ETO7 RLUAEREEEL TS CNNIC®, XK FLTOT RLAEHEHE
i LTV % VNNIC I B\ ClE, BiEHEHsVHED» 57 FLAZBIRL T % T
EREFENTVED, BH RO R L AZEEERPHNOMRICRIRT 5 C &2
LTWRV. IPv4 7 FL AR ATREA AR, APNIC Bl ~ oMk, MU,
JPNIC,IRINN (£~ F), IDNIC (Y Fx>7) Bl PO E > TV 5.

6.2.3 RIRfJIPv47 KL X#E5
o Hffi# I EHEFTEANTF— L
o WFH 2011 4F
o EiiHT IV 1 T RLARY VHlE

R VREDER

¥ 6.2 28T ST, 2010 FFIC APNIC HIIC T, 7 RLABIZERY M
FEINZ. Z0%, MO RIRICBWTE, BiZRY S OFEENER, 2014 5
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fETIX, AfINIC ZFR< 2 TOHE TRIEDRDO ENDE XD ICE>TWV5E. 4],
IPv4 7 R L ABHRIE S NICEH C T Wiz, L UAED S, IPvd 7 RLADMRE
i, MR TYH— T3k, X6.31CIPvA 7 R L AD MR &R, X
O T & OEFIX, /8 AT TD IPv4A 7 R L AREEL G E0E, 22 TEl-
728D THB.

AfriNIC, 7.17

LACNIC,
1131 IANA, 3561

ARIN, 101.19

http://resources.potaroo.net /is03166 /vdce.html D7 — % X O {ERK

X 6.3 IPv4 7 R L A ZEM DA 774

X635 MB XK 9IC, ARIN IO RET 57 FL A, oo
7 RLAICHR, hiEDEZLE>T0W5. Thud, 4V Z—%v MEKERET
b, ZTORIPMICZ DT F L AWKEHISOMRICI M ENTZZ EHREWL
EEZBNS

RUVREDEE AR

C IR TR, EHEDTEL Mt F— LIS T, 201141 HIC MTPv4 RIR [
7 RUABERRY > BIEE, [FFE2 HO APNICARY ¥ 7 4+ —F LT, &
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B, 20114FE 8 HlcREEI NIz [85]. K 6.41, FERKFO RIR M7 KL ABHOE
RIS 72 7R g

Suggested inter-RIR transfer policy in ML

P —— s .

Recipient
APNIC account holder

198.51.100.0/24

APNIC Account holder Source must meet Source

must meet APNIC criteria RIR criteria for transferring
for receiving space space to another party.

Source
APNIC account holder
203.0.113.0/24

APNIC Account holder must

Recipient must meet

meet APNIC criteria for Recipient RIR criteria for
transferring space to another receiving space in a
party transfer.

X 6.4 RIR[7 R L AR50
BRAEMIC, RIR BBEEOEME, UTFOX S ICHE SNz,

o Bt HEf
BRI RNEERDOGFHRENIEHE TH D, TOEIRMDIFTSR
ICIE>TWiRnT k.

o RHRSE (BIRDZHAE ) DL

— IPv4 7 FLAZIRA L TOWIEWBIREE, 2% 247 AMO, ZHEE
JROFEM A HE T2/ R ERE 7R B RV,
— IPva7 FLAZRET 5% E 1, LT Z2RERiEE5750.
« 24 HIEOD, SZiHEJROF] FHEHE O FF
« AREEIROMEZEOF R
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x APNIC H 5 DO EDEIROZFEIRINIC T, APNIC DR ¥ 7% 85T
LTW=Z LD

KUY OFRIRRERRK

ARV TZRHL, £ < OMBEA ARIN HilgkXk O, 7 RLABIEZHEA L T
%. R HHEZ X, 5624 HOR) HHE LREFERIZYD, FERRIRGIEE
6.2.4 ffilC TR

6.2.4 APNICIZHETB7 FLABEGEHEE
o i 1 FH
o IR 2011 4F
o Ffi/1 7T IV 1 7 FLARY VHilE

R VREDER

95 6.2.3HiTIbR/z TRIR M IPv4 7 R L ALK Y & | OIRZEE[ARHIC, 1Pv4
7 R LU AR DB A TR 2 i L 7z

#5622 HiTihRIz K ST, APNICHUKATIE, IPv4 7 FLABILRY o 2
B, FHET BERIC, APNIC Hulo) IPv4 7 K L AfEERIE R OBIREM L LT,
IPvd 7 RUADOREMEFAZARE & Uz, Chiud, APNIC HuskNIc B\ T,
SMETIPVvAT RLADBIETE S ERZEKRLTED, KENEEAN RN &2
MIEMH 9 B thd RIR L17(E LTz, BRI, db7 XV A#hitkod RIR T % ARIN I
BT, RIR BB Em SN, FEEI NN, BB LT, Txfmd % RIR
7, ARIN E[FAERDT F L AORENRAZ I L THhE T & | DERIN TV,

R VREDERE, AR

5 6.2.3 Hi TRz XK 91, BIER[HEZR IPv4 7 F L A& ARIN Hilic2wnwa &
WEEINTCEEHD, ARINOSD IPva 7 RLU ABEEZA[REICT 5 T L id
APNICHUIIC L > TEEETH S EEZ NI, APNIC HIICHEWT, ARIN »
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5D7 RLUABIRZAREL T 5721, 201141 AIC, APNIC NOBLE 725
W BIEREE L7z, 201142 AD APNIC RV ¥ 2 —F ¢ V7 TOHi7x %
T, 20114E8 HD APNIC R ¥ 2 —7 ¢ VT THEZS, FEI NI [86]. F
ISR BRI DONTIX, H7HETHART 5.

K2 OF BRI ETIK

C OB EIRE L, 55 6.2.3 i Tib X7z IPv4 RIR 77 F L ABIHRIERED
AT L7z &I & D, APNIC Hilg{ & ARIN Hilsk T IPv4 7 R L XA DREIED AT HE
%0, ERICEZ L OMENY FLARIRZIFZML TW\»a. X6.51C, APNIC il
BT OGN, KU T R L ABEEOIRAZRT.

14

12

10 -

8 - Hlinter-RIR
6 = |ntra-RIR
4

5

0 -

6.5 IPvd 7 K L ABHERDRNL
APNIC38 X ¥ )N 2 — F4» Z T @O APNIC W & & K
(https://conference.apnic.net/data/38/38ammreport-final-
1809141411026529.pptx) & 0 Hike

Jan-14
Feb-14
Mar-14
Apr-14
May-14
Jun-14
Jul-14
Aug-14

2015 4 2 A D TCl&, APNIC Hum{ & 1Pv4 7 R L A& HICK AT E/R RIR
X ARIN Hi{DO A L 72> THD, K6.5HD ‘Inter-RIR (&, 4T ARIN #il & D
IPvd 7 RLA7 RLABETH . TORNMSDLNE K SIS, AR VOHFIELL
%, kKL T ARINDSDT RLABIENEHEN TV S, FREF 118 fFORBIED
XN TEO, BlklE, 712 F (655%), & (13%), A—AFFV7 (8%) &
EEH5TWVS. BILNAEDFEHIERIE APNIC XD RNBHEN TN 2

http://ftp.apnic.net/transfers/apnic/
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F7z, 20154 2 HHIfE, RIPE-NCC Hilf{& D IPv4 7 R L ABEEDHEEINT
W5,

6.2.5 IPv6 77 FL AEIVRY BEEICEH T BEEBENEH ORI
o FiiH
o IR 1 2010 1F
o HfiiTdV ¢ 7 FLARY VHilE

RUVREDER

2010 FERFELTOIPVG6 7 F L AEIDRD « HIO HTRY 2T, HIHEIO IR D
BXic, BIviRoN/cIPv6 7 FL A%, B LTT7F UV AS 5 Mg 5>
TWe., —/5T, BIEIDIRD 23200 T BRICIZERNENF L 375> T o Tz,

R VREDERE, AR

COIRPUIRY VTG TH S EEZ, 201042 HIC, FIHHEIDIRD &8
MEID RO THEMEZ —H S5 T EZIRR LI [87].

2010 4 3 AICBME E N7z APNIC 2 —7 ¢ > 7\ Cisgam/x 20, FEHR & L TH)
HHE D R D OBRORRBER B2 HET 5 2 & THREZE, 201047 AICKRY &
ELTCHEEINT.

KU ORI ETIK

CORYNCKD, IPv6 7 FLAOHISGES 2/, ISP %D IPv6 77 KL AH
FHEDIPY6 7 RLAEHG LT Ao Tz,

6.2.6 EBEETNIPv4 7 FL ADER
o HffiiF I FENFE T LZENT— L
o I 2013 F:~2014 4
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o HfiZ1 7V 1 7 FLAKRY UHiliE

RUVREDER

7 RLZRY O TRIEKE, REICZ->7IPve 7 RLAS, BIEHMAE T Lz
IPv4d 7 RL A, RIRIGRAIENE & &> TWiz, TORY UKL, RH
SNz 1Pvd 7 RL A LB E L -,

RIRIGEHIE N RLAD S B, IANAISKIEAAEZZEMIE, RIR XD IANA
IREE N, IANADFEEER-> Tz, TORMENZIPvA 7 RLAIZDWVTIE,
F RIR ICHFICHEMM I NS 70— LR Y 20 2012 IS KL L TV 3 [88][89)].
COTa— VR UICBNTIE, HER D 2T 5 U HE LT, 5DDRIR
DSIBLEIHDIPvA T FLATERED /9 ZY]>7c L&, LEd T

2014 4E5 H 20 H, 77 AU AHlEdD RIR TH % LACNIC IZHBWT, 1Pv4
7 RURLEEN )9 ZY]>Tc T &M 7 F T AEN[90], TANAICENT, R
Niz IPva 7 R L AD 5Bl #Ef 72 Biah, 2014 45 9 H 3 HIC APNIC 2V TANA XD
IANA &0 IPv4 77 F LA Ed 23203 72 [91].

BIE, APNICIZBWTIE, 1Pva 7 RLABRMIICEIL T, TRED /8 #IDIRD R
VY] DT ENTED, H6.1.7HTHBANTZHRIZD /8 ICHT % IPva 7 R L AH|
DIRODEENT NS, IPvd 7 RLAFS 103/8 MT DRY ¥ HOBAHZEM T
HY, 1Pv4 7 RLUADRERFHD, /22 £ TDIPv4 7 KL A% —DRIFEISA]
RETH 5.

APNICIZHBWTIE, T MO /8EHIDIRD R 2] filEikic, AL
APNICICHA LTz IPVAFERIC BV T, TRED /8 #I0 kDKUY ¥ ] HIC T —
VT BT EMEREIN, 2011 FICRY ¥ & L TIEIN TV [92].

L LZEDNS, T ko /B8EIDIRD RV 2] HO T —)VZER ORI R
5, RH - BMENTZT RLAZ, EEKNCESD M EES N, K6.61, [Ri%
D/8BENDIRD R > A7 RLRZERADSDED RO OB 7 RT.

X6.6H05EbN3EIIC, 20134 7 ARSI T, TOZER (103/8) OEDHRD
AT L, SBINFEE OB DA E BN 2029 4 & PRI NTEHE D, BIED IPv4
7 RUANOFEERE Z 1256, TANA DS ORHT KL A% Z OZEMISENT
% I3y TR EMEEEI N, £z, TANA S5 RIR ICHFICH D Ik
5N IPva 7 FL A%, 1ZIFFEE LR WIRIIC DWT, o) RIR A 5 [
EhanRetedH-oiz.
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Date

No of IPv4 addr

2013.7 APNIC % m$efit

6.6 IfZD /8 RV T HZEEOE D iR D HEFE (2013 4E 7 H)

RUVREDERE, NBE

NSO ZHEH, FENTFET ZMEF—LICT, IPva 7 FLAIKKT %
TREMEIRE UTHHET A 2 L Z2aid, 5L, 20134F 1 HIC, RAE N7 IPv4
7R bx%%?&%ﬁ%ﬁ‘ﬁczﬁaﬁa‘é R TZREL, 201348 HD APNIC R &~
T4 VAR [93]. ManrtRlc DWTIE, BT E TR T 3.

KUY OFARKRERRK

6.71C, BHIIPvA 7 RL AT =)L 5D IPva 7 R L AE DR D IR ZRT .
X, “Recovered Pool” hYREITPv4 7 R L ZADERE T & 75 5.

ARV RNTLLARE, 2 < O IPvd 7 RLAZEIS L TWA T Ehbh 5.
BEEHIPvA T RLAT—IVZERTH 5728, SEOFFIRMICISTT, RV
T OEFIC K BB OFBENRE E Ebns.

6.2.7 IPv6 ZRHEEBNEB7 FLAZIVIRY
o Flfid : P

81



900
800
700
600
500
400
300
200
100 -

" Recovered Pool
=103/8

o
Jan-14 H
Fep-14 [
Mar 14--
rer-14 [

<
ey
>
]
=

Jun-14
Jul-14
Aug-14

X1 6.7 XA TPv4 7 B L A A DRI
APNIC38 A ¥ )N 2 — F4¥ 7 T @O APNIC # & & K
(https://conference.apnic.net/data/38/38ammreport-final-
180914_1411026529.pptx) & D Hik:

o M 2010 4F
o Hifizy7TdV : 7 RLARY JHIE

R VREDER

IPv6 D Kt ittsh % 72dIc, IETFIC T IPv4 v v U —7 ETIPv6 it
T 57200 6rd[94] FOBITH 71 b )VENMER, HlET Nz, wDhDT 1
FLTIE, IPv6 BIDHIRD DN A X TH B /32 TIXEMT 5 Z EWNHETH
D, KOJRVZERZREE Uiz, B2, 6rd T, IPvd 7 RLAD—EB%, 1IPv6
7 RLUAD EAICHIDIAT 728, /32 KO JNWZEM TRV EEHHAMNNE#ETH 5.

R VREDER, AR

COWRMSE, 6rd DX S KT DV TRHETDHRT R L AZMEHRETE
&9, IPv6 DEMHEERMNOT RLUAARICH LTI, KDIAWT KL AZE-
B OIRD T L RRR LI [95]. Hilk& LT, IETFICTHEHME(EE N, RFC &%
f=7a bk aEnge L.
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T OREIE, 201048 HDO APNIC RV ¥ 7 4 —F L Cifiam < NIz, HEIC
FE5 9, MkiigamE kot TOR, HBREIN TV, NEMNICEET %
[MPv6 7 R L AGEMEIOIRDICHT 2 EFENTESR] [96] DIRFEHE LR L, R
EIX—Y L, 20118 HD APNIC KV ¥ 7 +—F L THERIST-.

=R, JTiRE [95] 1, IO R E L.

6.2.8 IPv6EIW YT FLAT7OY 7 DERN—ADILIR
o Hffii# 1 F5
o IF 1 2014 4F
o EfihT AV 1 7 RLAKY Vil

KU VREDER

2006 FELLRT, APNIC HUBIC BV Tid, TANA SR 2520 72 IPv6 77 R LA
Ty ZIZDOWT, IPv6 7 RLADT ¢ 74 )V MEIDIRO Y1 X TH 5 /32 ZE|
D k> TAHRRICON U, it 22 [ C OB nE 0 ik © FIC /29 £ TOZERZ T LTV
7z. 2006 4, TPv6 7 R L AZEROEID IR0 FETF L L LTHHEL S TW
% sparse allocation 7))V 3V ALMNEAEI NIz, TO7)IVTY XL, FOIRD
7 RLUAZERMES LOHEZRKICT S LICKD, BEOIRD 7 KL AZERMIC
BT, @i TOBEME O IR Ot ZRKRICT 5 K5, EREINE
DTH5. 6.81%, APNIC THIHETN TV 3 sparse allocation 77 )LV XL
K0, FHATEETENTWAZERIN G, 16 [HD7 RLAEO RO 17N 5 IEE %z
RLTWV5.

B AIPVGTRLRTAYY >
i
1

1 1 [ | 1 1 L | ] 5 1
T T T l T T T T T T T

1

T

03 11 6 12 2 13 7 14 4 15 8 16
Y IRY DO IEF

S
.
e

-

6.8 Sparse allocation ICX %7 FL AE[DHRD

83



Sparse allocation 7 )L 3V AL T, ZENTWB Ty 7 ESDICHEIL, Z
CHhEDT7 FLAZFIZAEIDIRDICHMAT 52 LT, #Eids%ENnzy L
A7z BMDOEDIRD DF=DICZEF TELINRLDH 5.

2006 F£ I, FBIC APNICIC IANA Sz RLAT7ray 7 (B
N, sparse allocation 71w 7 EWBELR) ITH LT, sparse allocation 1Z X5 H]D ik
DBMEAINICEICKD, ZNLENCifMAENTT FRLATay 7 (LUK, L
Ao—Tay 7 M) hoDfmIEEMENZZo/z. kDK Sic, 2D
LAy =7y 7BV, /327250 7okl U, Bhn# o ik oz
& LT, /29 X TOIGRAREAZEMMDTRIE N TN, TOZEMIE, FRRNICE
FAINT, MEKICK 2 T EDEI N,

R VREDIEE, RBE

2014 4F 1 A, CTOZEMZEMERT 27HDRY 2 [97) 2K L. TOR
VURETIE, N FEEZEMRT ST 8 Z#EZ, sparse allocation 7w 7 & LA
7w IO RUAFEAENGICHKL, RETS7 RLATay 7zl iy T
0w 7 DTRYAXTHS /29 £T, WMEMHICHETES & L. 20142 AD
APNIC KU ¥ 7+ —F LIS TEmE NIizh, Iy AR5, ki
E7xD, 20144FEIHDRY VT4 —F L Thigmaikii Lizh, avte oy Az
BHTENTET, ARV URRIIFERE RS T

AR I DWW T, BT ETHRT 5.

6.3. IPv6EBAICHITER) EENIGICET HER

IPv4 fEdn, TPv6EAICBI LT, 7 RLARY UERZHE L 72h, W DhD
R URRICBNT, HgROEWAHEE o7z, RIR M IPv4 7 R L ABHER
) Y OIRRICEWNTIE, APNIC #ilf & ARIN Hits{ TN IPv4 BH5ICEI 9 %
RV VDEY, BEZAFHDEVMAEL, EOWZHSHZ0ENH o, TORKICE
WX, APNICHUH DR V72258, ARIN DEZ HFICHEDbE ST & T, RIRRM
Birm R Uz, BREIEN/ZIPvd 7 R L ADERHRZRICHE TS, APNIC Hilg
B3 IPva 7 R L ADFIHITIEICDWT, it & o2 BNFHEO—D L x>
THEH, TORYARRERLEIRIZC LT, TDxIPvda 7 RLADAMERE
NEOATREMRIC N B s D2 2T 5 2 e TEHREEZS. 7T RLA
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RYTORER, HIBNICEACIZEDLEBD, Ju—INbA 2 =3y Foft
K DIRI 2B R L Te R Y SRR EE L 75 5.

6.4. IPv6 DB AICHITBABITEHDLEE

IPv4 5 IPv6 NDBIFICDOWT, 5 4.2.3 BT T2 BHCOWTEERT 3.

o BATHEITOTARE ZOMERR, sl 1D F g
A > Z—>3y MEH - AR T2 8. s,

o 1277 HEWE
IPv4d DI EFREELIZ/— K&, IPv6 DAEHEL -/ — RETO®EEFIXT
i (o bV EoFEHEMEIZ R - IPvAe D S IPv6 NOKITIE, 1Pv4
DI RE LT/ — RN, IPv4/IPv6 i /52 RE LTz / — RICBAT, wA&H
ICIPv6 DAZEEELT /) — Rk, EREIN TV, TOEMFITHL
T, IPv6 BT T % E T, IPvd ZRIHAIEEL T % Tz DHN, &
SN R TN TN 5.

o flag day DA
BATHIRRIEFE LR, ANV A R E LT, “World IPv6 Day” (2011 46
H8H), “World IPv6 Launch” (20124F6 H 6 H) FFMWEMEN TN 5.

o PR (THHR, [, Hhish)
AV Z—=3y MEEMFUINICHAENTED, HRNZNSDHETHS.

o IX M

PC % EDTY RA—PHITDONT, IPv6RISIIEATEY, TV K-
YIS0 U THIBEER O TIREIM T A FEFEEL TOWRWAY, ISP ICHS
31O (T a— RNV FL—25%) ZEHORA 20BN D D5 H
D, IPv6 HAIC T 2HED—DLB>TWVS. £z, EHNTIHIPVE A >
Z—y SAOEREE LT 2 ISP ABINE 2 L—FIGGR S R0igEah
2V, ISP HITOBEHAIERTAET 2728, IPve I —ERRRMHOZIEL R
BEIE>THD, HUNSP TIREAZEHET 27— AL HZITI5N%.

e BT AT LOTOE—T g
[Pvd D7 RLUAEEORE, KO, IPv6 BITOLEM,L, EEHBETH S
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ISOC %, 1 v &Z—>xv FNEFEHHEM Qs 2 —3xy LI ARV ¢
RIR) FEFTCiliENn, Toe—ra UAEEEINTERD, RN ET o
E—rarye LTEtnTidixy. BNTE, REHHETH 2 IPv6 K - &
FELHEE R 2 IS, M FEBIRHR D B EAH, R IEH) 2 D
TET.

o BATOR[ Wik
I[Pv6 %y hT—2 ETIPvAA VR =%y bA\DT 7Y AZA[ReL T 51T
i TN THD, TOFRTMZEHRWSZ ENA[EETH .

o HHN « VAT LANDKLT, EARFCHET 2HROMEE, Wl
IPv6E AR, WSO DRENFRET B EMESNTED, IETF, £
NL—2 323 a7 4 FTHOHBRGFIENTNS.

RIN LTz ED > 27 LBATHRRNC BT, 586172 & DIAT AN, Bl
E¥ITH (Hlag day) ZLATHMLTWS., ZHUTHL, 12 —3v MIBIF%
BATICOWTIE, FATEARDMEGINZF127, HgGBITHNEELRY. Th
X, A2 —%v W3Ry NT—=TDEGIKT, ThZTNDxy NT— I W EE
HEINTED, A2 —xv Metkziitts, SifEicnd 2 i) 2 R Dk 7
TELRWVIEDTHS. TDID, 1Pve6 DEAFMHAMIC—FICT IO TIIEL,
HRE LI ZDOEREREBE DB LD, IPvd b EMICHZ> TRIHE M
BilF 5 EDNEEEIND. £z, A F—%v MBI 3BITD 26BN TIE,
BITORBICHBENT, BITHIOY AT LMZERMER S BITBOY AT L F
T&/. IPvA D5 IPv6 NOBITFIC DV TIX, Wi7'a b )W BN Rnizo,
W7/ — ROHTHO IPv6 / — R EiEE T 2BRICREE 5%, COREICHIGT S
redicld, B/ —FEiEEdT 30E8DH 58/ — F T IPv4/IPv6 7 2.7 )b
ARy IRERR RIS % T L5, IPv4 & IPv6 D710 k )V ke A8 A 9 %%
DHRVPAETHO, BUR, aifzmiies LT, RBEICSCTHRELZEAT ST
EDPEEINTVS. 5%, BHEIPvA 3y T—T L IPv6 v =IO
BICFET 5 &IC& D, IPv6eEAICKR U THRAET 5 S MEENON S & LT,
FFEOMEIC & HE L nid a5 a0,

LIEND, 5%, A2 —3y M LGELTHRESE, #HHL TV LI, IPv4
DAEAY « FEICHT B ARSI A T, 1Pv6 O K HEMEZ W17 U CHERE S % 0B
H%. TOBEILHEBLTEIARICONT, K62iICELdD5.
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7 6.2 IPv6 3 N HEEE T I

HF | TR Valyalu b)) FEHENZ
1 |IPv4a 7 RLRE | BIEM IPv4 7 F L AR ZGE L - TPv4e 7
I S R L ZEEHICEES %R 4
ES
2 | IPv6 BIREHR | EREH IPv6 OFIH « BAZRAICT 7z
D% ks HOBEPFEHRY VER
3 | IPv6 BARFOF | AL — 3 | IPv6REAT RBICHETE LE
AR > Z BN B IEDRREDIR, H
AR - BROGHIS
4 | IPv6 HARFOFR | FEUE(L IPv6 2238 A, #H LU CHRAE Uizl
SEfE BICOWTC, 7a b )UK

% 5 65 ORI
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o
7 FLABEBIOZ2Z71lcHlT5
R 7O€ADEYA

HBomETHANEESIC, FHIFTICAPNICRY 74+ —F LSBT %KY Vil
BRI, IPvA 7 R L ATEEAREANDN G, 1Pv6 B A, & N HEE RS2 L C &
Tz, AREITI, APNICKRY Y7+ —F LICHIF D, BEIORY AR - HEink il
U, EEZEOEHN, 7TV OIP 7 RLABEHII 2 =7 1 ICBT %R
D UHIE Tt R U TR LTRENCOWTIEN, YT at ADFED I
DWNTERL, SBOAI 2T 4 ifamnDHHNEFREICDOWVWTHRET 5.

7.1. APNICHUZD7 FLARI T T+—S LIBT3
SRR
APNIC #i5{ClZ, 562418 CTlbR/zRY Ve 7ot AicEDE, 7 RLAR

VVESRAEEML TS, RYINary Y A%E, i3 ETD APNIC
WICBTARY UHlE ot ZIRIZLL RO X 51k 5.

1. BUTOZEFEARY N9 2 MERE ORY 3%

2. A= VT )X NTORY ik

3. APNICA—=TVRY T I—FT 17 (APOPM) TODikif
4. APNIC XN —=7 4 7 (AMM) TOIa Yt ¥ ATk
5 A=V Y JUXRNTDOIAY FEE

6. APNIC BT DR
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7. R DOFEIE T
COTaVvAOHFT, AI 2T NTOHFE#IL, LUTFORRETEMENS.

1. APNICA—T7 2 RU Y I—FT 1 27 (APOPM) i 7 = —RICBIT B A—V
VIV RARNTDA VT A ik

2. APOPMICBIT 34 T 54 Vigim

3. APOPM %7 2 —RXICHBIFZ A=Y VTV ZXARNTDAVTA Vigim 2D
APOPMICEBWT AV PR EHESTEREDR)
T, Tt b, BRI Sarybe YA, JEarbe g X0k, LL
FORAIVTTEBENS (FEEFIHED) .

1. APOPMICBIFBA T TA Vigils, I—7 4 VI M&EENRELizay
"k \/‘H_X%fub

2. APNIC XN —F 1 7 (AMM) ICB1F % AMM £ APNIC A 278 &
% a2t ) AR

3. RUTSIG A=Y VT YZXARMNIEFZayt Y AR
4. APNIC B2 K 2 25 n] ISR

COHT, 10O TAPOPM ICEBIT B4 T T A Vigmtel ICHEND, 232
ZT A DRRICEFE T 20 E 5D DMEENRY Tt X b, RIOHWTHO,
APOPM TOEHZHENIC K BMERZ MY 5728, FHCEBEEAE .

EHIE, 2001 £ APNIC11 CTHIEE N7z APOPM X0, fkfiiic I —7 7«1 >~
JIBMLTED, W OMDRREICHE L TE . TORBNS, APOPM T

OifamiclE, LFDOX S EMERNH 2 EZEZ TS

1. FEENTEAUNICEAHEEDEZX

APNIC DH/N—=F 27 V7 IR, SEOX AN T 4D
KEL, ZHBOLHEHETHLHELZREREE T 52 ME 132 <
TV, DD, BEWX, A—AFIVUT, Za—I—T2 R,
ek e REERE tﬁ%ﬁM%gﬁbﬂzfﬁé 7T RBINED
FREDDVZVDIX, SHEDHORTEL, Hamlcxtd % by
RREEEOEVWEFELTNS EEZILNS.
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2. FOREWFHEHE, GUEHRSBEOTEIIDRENC L

1 REICBERT ZD, ZnL, BMNICHS T 5575 HOEN
IZ, A2 =74 BROEEVREGLEZZTS. K, #S
BWA 2=y NORTEEX BN TH DG, TORER
KZL.

3. APOPM ZINEDOM =X D

7V T IRER I IC X, APNIC & EAET, BEDOA 2 X —
oy NERERZ LMY S EH A 2 —3%v LY A MY (NIR)
WZ {IFEL, APOPM OZIN#IEX, O NIR BFRENZ V. %
[E D NIR &, EREEO—HTHELE2 <, FEHIKk>TE,
A V2 =3y FEROEIED, HEOD NIR HSDOAARETH % H;
HB, 7TRLAZEPERLTWREELHS. TOXIEEA,
APOPM N\DOZINHIX, 1P 7 R L AEHEZFERKICHIHT % ISP EHD
LIR T/ <, NIRORAZ v 7, EO®RANEZRD, APOPM TD
BEHRIE, NIREMSDOERERD, ERHZEOERNRY VK
X iz EMEEEINS.

4. FH L DOIRHDEN

7 OT IR, RENRIEE O XA N T 4 ERE. T
DFzd, A2 E—%v FORMICELTE, FIFBRESRIARI
DEOHKEL, 7 RLARY MNSHT BELREES T EHB 5.

CNEOFED S B 1 51HIE, APNIC HIED, JGhExA T« T AE—TANDE,
T AE— FENOEEDMFE, 7S NN ZERHICHEEIC 3 % Transcript
DEA, Fyv b AT LED, HEFETOZERIBEFROBMFICKD, deE
ZX->TW5.

DIROFITI, FEED APNIC RV 27 4+ —F LIIRR UK Y ¥ Oi#imi i
BT 5 APNIC O3 2 =7 1 DRISOFHH, LEd2, 3mHOHIGE UTEED,
AI2=ZT IR LUTEMLIEC L, RUZOFEOWT, AT A%
iR GEr2f, HU3H), oY RERLNED TR (55 7.4 i) O
Bz Ethd %.
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7.2. RIREIPv47 RLRAERR ) VIREICEAT 5555
7.2.1 BEODE=

RN A > 22—y FOFIHIZIERL, Z2<DRIRICT, IPvd 7 FL ATEE
AEDBEZITIR > TWB. IPv6 DE AL, 1IPv4 7 R L ATEEAEICH T B & il
TlEH 5D, IPve DTSN, IPvaDRBEE LTHHATES K1k 5 X T,
IPv4 BAfTLCRIHE NG C &IckD. TOHRNDHPT, IPvd 7 KLU ARAARY
TRkEmlE, IPva 7 RLUADIEEZ ONICRELZA S BLD A 2D, D, IPvda 7 R
VAHEEANBICE I HIST Bh, EWnIfiithucELb oz,

IPvd 7 R L AEEAREANDORED—DE LT, FHINTOENT RLAR,
FIRT R L ADWEEZH T 2 728, MO IPvd 7 LU ABIRZFFAT 2RV
URIITTT S RIR DML TE/. £7.11C, 2014 4F 11 HBFEOR RIR I
%7 RLUARBHERY i TR 2 /R g

F£ 7.1 IPv4 7 RLUARIZOIEEIRN (2014 4 11 HBIfE)

RIR RIR WHin R T ifTH
RIPE-NCC 2008 4F 12 H
ARIN 2009 4F 2 A
APNIC 2009 46 H
LACNIC 2010 4F 2 H
AfriNIC AR T

H623HTHAN/TzL S, KT D IPvde 7 R L AR D 4iIIE—RE T <,
ARIN HIICZ K B EN TV AIRITH S. ARIN T, TOX SR IPv4a 7 R
L AR DA 2 A, DD LRTX D, RIRICET 27 FLABIED
DEMEDER SN TED, 2011 FgEc, ERXRERY 2R E LTARIN DR
U7 & =T LCBT Bim M A E Nz [98].

ARINICHIF % RIR [ IPv4 7 R L ABiEsEROH T, YW IPv4 7 R L AT
OMIEN HAT & 75> Tz APNIC WA R RIR #EffiO—D & LTHIFHNT
Wz, L LAEMNS, APNICIZEIT S IPvd 7 RLARIERY VBT, B
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BHMEEETNTOERNWT & (55 6.2.2 ) DM E N, APNIC & DD IPv4 7
RLUABIRIZZRD Z2RXETHEY, LW ERPHEEN TV .

APNIC H35{Tl%, APNIC DMEHET % IPvd 7 RLADIEENEL 2D Z 5 7%
ck, Tz, MKRE L TIPvA 7 RLUANOFEE I KX N S, ARINDSOD
IPv4 7 FLADOBIREBICN U, HIRFDKREDN -7z, APNIC HH5/RTH ARIN T
OifamEhnZFH L TEHD, ARIN OFjZIcHHHE, APNIC HilEKIC 31 % RIR [H
IPv4 7 R L ARIERY ViilE, &, ARIN O3 2 =7 1 DRSSO G D84
B ONWT, ML TV,

7.2.2 RIRBIPv47 FL ABEIREZHROZBLER

HHX, COXITIRNHDOE E, HAEZEL T V7 KNI IO TIRIA
CLTIPHU T FLADRKRETH S L EZ, RIREODIPv4A 7 KL AKELZRY > 7%
FBRUT- #BRLERY VX, RO DTH5.

1. RIR[H IPv4 7 R L AR5 (5 6.2.3 §i)

APNIC il &, RIR IRIEZFFE L TV 5 RIR & DT IPv4
7 R LU AR il 5188

2. APNICICBIF 57 F L ABIREZTE (55 6.2.4 Hi)

APNIC HUIIC F5WT, IPv4d 7 R L ABIEZOFNC, Bl KL
ADREMEEAZAEE T 2R

ZDH B, 1OREIF, 2011 4 2 HICHME X N7z APNIC31 IcBF % APOPM
Trfiam U, BHZOBRIC IPv4 7 R L ADR iR, BRI T 2 B EAEDERIC
B Ui & 7m o 7oy, Hamfb Rz BHERICKM T 5 2 e Tcary Y A x5
(G213 2011 4E8 H) .

2 DIERIX, ARIN HUHD 5D IPv4 7 RLUARILEZZ T B 1zDICHEATH S &
EZ, 1DRENESTGEIC, 272K T 5L VS EZ -7, APOPMICHIF
B BT, BMLWNIRIC R E R NERE T, ARIN OFEHRENS
D, TOFEEIF ARIN 25 RIR IR 232 2B L R5THA S ED I A
YR EEHD, AEMIONSME EDbN.

92
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WHEZMTY RLAZEBAELES CeZBEL, #RELTRIRDT RLAEH
BRICFTEDNEC A ARENEDNE TS, EWVWIEDTHoTz. TORRRITHT
HRMNERE DTN, BRELT, BAD Geoff ROERZRZE L, RRICK
Xf, T ORI & R o T,

ARIN & DD IPv4 7 R L AHEIE, APNIC F#%R & 7 OB EZRHR L T
B0, APNIC F%REGREN S OERICK DI GERE o7 &k, 12
RHELLTCBHENTH -T2, S—T 027, APNICEHKREHMEEZL, X
DI—T 4V JIiZAB iz,

R 21X, 20114 8 AICFHE i E NIz APNIC32 I8 % APOPM I T, FHEH#
A LTz, f5SRE LT, APNIC32 D APOPM TlE, KWEREEL, 1ZIFH#
mbhkWwWETarve ARG,

CORRICEBI ZEUNOEROEE IR HIN LB ENS. L Lah
5, APNICHUETIE, EHUANOERIGERDHEZ2Z TS N2V, R
NBEZBIKRL, ROERZREZ S ZMEAN, HEEANOFEFRIT— 3 VD)
IR THB EEZENS.

7.3. REETNEIPv47 FLADOBEHRICEHT 2IeERE
=D
g
7.3.1 IERRDE=
956.2.6 i TRz X 91T, APNICHUEK TIX, 2011 FICHONT LIz R vic kD,
MRED /SENDIRD R | ICK % IPva 7 RLAEID IR D HFIlGE Nizikic, ISP
HFDO LIRS RHIENET FUAE, Wil ELIPv4e 7 R LU AR, [
®BO/RBEDIED KD ) e S —ILENB T L x> TV,

CORY VHFELRHE, 1Pva T FLADBRMNRELTE, ZOMEIEDIT
HBEHEEINTO L LEDD, BAIT U AEHTICHAT % IPvd 7 R
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L AfEE, SR EAD, REO/8EHIDIRD R ) HIPvA 7 RLAT—)LD
FIFRIAN S, BilzlcRET B EEE S —)IVS 5 C LIEEKICR D ZS5 R eh
THENTZ. £z, RIRMY FLABIOGERORRIC, ARIN O3 2 =7 1 %h
5, APNICHUIFKIC I T, RHIT RLADHHE NIz LIRS % 8 £
INnre.

TNSDIRWMN S, REH IPv4 7 R L ADEMAIH IS DWT, Mtz Btk
L.

7.3.2 REIPv4 7 FLABEHR) VIRRXTORELER

EWNICBIT % IPva 7 FLAZ—X%Z2H{HEd 578, 201246 HIZ, JPNIC A
FAES 2 EAR Y & 7 4 —F L JPOPM22 (22nd JPNIC Open Policy Meeting) I
BOTC, BAIENZIPvA T FLADOHEAMARY D 2HERZ L. COREDOFT T2
PURISRT.

o [RIZED /8] LINDZERNC T, REMNSH 727 FL A, MU, TANARHT R
L ADFEMA 2 —r LR Y & [89] I TR E NIz T RLRICDWTIE, [
%D /8] KU TOHENE L, [TPva 7 RL AR T —)V] ICA My 75 %.

o [Pv4 7 FLADREZLMMIE, [H%ZD/8) R T LFEBROHEAET, LIFD
KEIET, 7RLAZEEREE % (BlOR/IMAE, /24 £35) .
[TPv4 7 RLABME =)V ORKE + (ZOK O APNIC 2EH0

o A XDEMEIE, A (1/1 £ 6/1) 95 (WEIDH, KU TEKITERE
5).

JPOPM22 Ti&, 7 FLAY A XOFIRGENMEHTH B T &, HAREHNDIR
A APNIC s O fFEICZIF AN SN2 EOERMN, IBREEEICER 5%
Mo Tz, BRHIPv4A 7 FLADERICEAT 2 ANE 2L, BN THGF—LZ2E
D, APNICA\DIRRDREIEZFHRT BT & eixolz. BatF— L TOHMOFEE,
IVEND BRIy R R ROk Y el

o ENTDOZ— X% HHMieh % 1z b DY —A % Hlii
o [ERZ, RV IIERTELEmE LT APOPM I THE
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e APOPM TO#EIRIIC K D, RV HEREFHET % H & 5
C DB HE R U Tz — A O3 2 DL RIS R

o AR 1 20124F7TH30H~8H 10 H

o X5 I JPNICH 5 IPv4 7 RLADENIDIRD 23217 TV 2 HHEE (7/30 i
T, 411)

o FER I 61 HEHEKXODEREAED (15%)
o HRINZE

1. TR#ED/8 Ty 7] MHOHIDIRD IFHIC, Pvd 7 FL XD
W2 5N5 & Lih, it /&R IPve 7 R L ADEID iR D 7 HiGE
LEIm?

2. HEEd 57 RLADHHHWZ BEMELTZEI W

3. RIK T EDIEEF L5720 A XDNHIZT 5NN E, FEEICE|
DIRD 2320 TEEM/EFATORIHAD#HELNTL X 5 h.

4. IPv4 7 FLADOEBMEAD RO B2 oNnlz5 & Leh, IPv6 BIiTalH
DZEFSY IPv6 WG OIER /5 1E7x &, ik /2 HUAD IPve xf ol 52
3H 0 EIN?

5. %0 /8 7y 7] LIEMICHTAEREXETSK%E, IPvAT FL
AEARY) & RE ST T LDV T, TEMN R RERRICIEZ A D K
WOTINLLEZEFEIRETIE AN, FNEDE IPv6EAZ, {EER
BEBROMISRFICIENTRE. ] LOBERE APNIC 74+ —5 L% T
HEEENTVET. COXIEERICOWVWTESEZLIN.

HP—_A DRI, DLFDXSIcxE>Tz.

1. TEBD /8] UADSDEIDIRDICOWVT  HZET S 67%, Hi5 LW 33%
SZEWER THET B & LIZADSTHIPvE E|DRD 25217 TV 2R E.

o IPv6 7 RLAMREOEE © HEET % & HIE UK 59%, HEELAW
&A% Uiz kiRg 47%
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2. FRIBEAOEHID YT, IPv6 BITICHIHZEDHIE.

3. 84%DHZEZ D IPv6 B AGTHIIIFZEME L & )%

S AN
4. RETZEIOIRO VA X /22 DB 20
5. TI% M R%D /8 RV > DSETICE K

CORERICH D E, 2012 4 8 HICHMEE N7z, APNIC34 TD APOPM I C,
APNICOZ a=Z7 4 DEREZIET B0 LYY T—ra 2Rz, I—
T4 Y TIEBNTE, R THD, KAMERATH-T. ERELTE, KY
SORENE, RERT LAY A NI 25 ENfdil SN, KRR E
LT, N FLDSOBIMENSE, THRiZD/8 R T ) THRMLTWDS /22 Tt
DTHO, BIMOFDIRD IFHEZ, Lo EREMMNE.

APNIC TOi&imDAE Rz BEH, ENTOYZLRY v OB ZHND DI,
APNIC O a2 =7 sIcH L, [AROY—A2INMid 5 & & L. APNIC O
RaZTAIKEE LY — A &, HARTHEG U2 — A D2k 7.2 1TR7.

£ 7.2 BAT R UABARICEES 5P —A

APNICOZ 2=7~« HARIZ 2 =7«
Y — AW | 20124E 11 H 26 H~12 H 10 | 201247 H 30 H~8 H 10 H
H
Y—_A %5 | APNIC i RO LIR, 797 JPNIC RO LIR
KRR O a2 2 =5 ¢
RER 89 #H##% (56 LIR) 61 LIR

APNICOZa=7«, HAII a7 1 Z2bbE Y —_XAFERITLLTDOED
ThoTz.

1. TRED/8 UANEDEDHDICOWT © 55T % 70%, H5s LW 30%
SENR  THEET S L LI ADSDIPv6 B DHRD 2321 T BHDE.

o IPv6 77 R LARGDEIG : #1559 % &M% LR 756%, HiEG L&
&A% U7k 53%
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2. HHRBEEANDE D YT, TPve BATICHI %D HE.
3. 86 % DHEIFEHEN IPv6 BAGIHEIC T L L RIE
4. HEIZEIDHRD YA X0 /22 BREZ W (K 7.1)
5. 69 NIMRIZD /8 RV > DNETICERKL
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X 7.1 BETEIDIRD YA XD

COY—_AFERZE &IT, 201342 AICHMEE Nz APNIC3RIC T, X%z
Fhe LTz, milml O ERICH L, EEOAEME, H857 RLAY A X007 —
ZtERUizize, BERIIZ M -720, BT RLALZEKOT— )91 X, &
C7 =V A A 5EHENZFEDOE D IR O P XIS DN T K O A MG 2
Lhid b & Eixolz.

APNIC H% R & 0187z, 2EHOMHUOT—%, KUK OFHNEE 0RO U1
ADT—=2h5, T—=)VP A ZDEOIRDICTON TG 2R LTz, K 7.21C, /22
THEIDIRS 2B DT R LA T—)VOWHE il %2R,

WS ENZ RN T =)V 5 TE, 2015 FEN5 2018 FF L TORY, E0 g0 Hin]
RELREINIZID, /22 DY A XICT, BHT RLUAZEMOE| O RO 7R3
5T EREIERL, avv oy ARG .
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Date

X 7.2 /22 BIORDICET B T—ILOHE T

Fiz, 2014 FICTORY UERERD, APNIC Hisk CEID IR D M b T
Hh, NcFLHEN S EZ L DEDIRD DFFHEIN TS

C@iok,ﬁﬁ%ﬁkﬂb,%@®%—X,%T—&%mﬁzkf,231:
TADEREZGDHTENRHICIES. Tz, EMERERIGET, TE2RIEE
K952 s, HRENOER, EORROFE, EORNZEREICANTR
RERMT B M, IBRICHL, by YRE57DICEETHS.

7.4. IPv6 7 FL AZEDONRM;ERICEET 25550
7.4.1 REDE=

9 6.2.8 Hi TRz & 51T, APNIC HI TORA A IPv6 7 K L AZE &I,
2006 fELART, LUET, FEMIEILLTWVW5

e 2006 FLAT (LAY 71w 7)
IPv6 77 RLADT ¢ 74 )V FEIDIRO Y A XThH 2 /32 Z2H]0 k> 7 HHHK
WXL, HikZERE T OEMEID RO FIC /29 £ TOZEMZ T4

e 2006 FLARE (sparse allocation 711 7)
sparse allocation 77 )LV ALZEA. HLEERICTRIEES, #OIRD 77 R
AZEME S LOMEZRKNICT 5T &Ik D, #ifizs 2 lR.
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7% 7.3 Sparse allocation EALIFTDO T Ty 75 DE|DIRD

TV RLAfE | A X | EOHRODH | B RO IR
2001:¢dO:: 32 20021205 allocated
2001:cd1:: 32 available
2001:cd2:: 31 available
2001:cd4:: 30 available
2001:cd8:: 32 20021209 allocated
2001:¢d9:: 32 available
2001:cda:: 31 available
2001:cdc:: 30 available
2001:ce0:: 32 20021224 allocated
2001:cel:: 32 available
2001:ce2:: 31 available
2001:ced:: 30 available
2001:ce8:: 32 20030113 allocated
2001:ce9:: 32 available
2001:cea:: 31 available
2001:cec:: 30 available

APNIC O7 RLAEDIRD NHT—% X OVERK, 2014 4 11 A HAE

LAY Tay 70RO IRD OIRYZ, £7.31TR9.

£ 731CBNT, HOIRDIKAD ‘allocated’ 172> T35 7 RLAT @y 773,
ISPEEOMKICHI D YT oNzMzZRd. B, 7 FLAT a7 2001:cd0::/32
(&, 2002 412 H 5 HIC, FEMRICHIDIRENTWED. 2oy 1y 7 DA,
2001:cd1::/32, 2001:cd2::/31, 2001:cd4::/30 MFERAVEILRAIC TR EN TV S
Zkicixs.

£731F, BIOIRODIRAT—2D—ETH 2, TOENLDONB LI, HY
BO7 RLAT0y VW FRZEMER>TED, 2070y ZIERRINICEFIH
ENBATHEMEAMEL .
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F 7z, sparse allocation 710w 7 OFHIRIATIE, £TDIPv6 7 FLAEH
WXL, 20144F 11 HBIET, RIKTE /24 T TOMENREE CONEENIREE 755
W5,

7.4.2 IPv6EIWHTT7 FL AT OV I DERN—ADIIRIREE T
DB LER

50T, B 4SO TPRZEM 2 GRTEH T A 2 MR L EZ T T5
RELT, LAYTaYy ZIcBNT /32200 L TW AR L, PRENTY
57EMTH % /29 FTONEEZAHEE T 52 &M LTz, £z, IPv6 7 FL A
PREZEITHT BN EEZ2E Z, sparse allocation 71y VW 5EDIREN=T R L
AEFELTOBHERICH LTS, FICHENRE L Z X /2.

2014 2 HIZH{EE NIz APNIC R T+ —F LT, TORY VEFRE
ZHEREUTZ [97). RV ARROMEZ DL FICRT.

1. &
BEARR IPv6 7 R L AR Y & [T11ICEBIF %, 1Pv6 i/ hEID RO Y o
2l /32 THB. TDOYA X% /29 LT (/32~/29 DR ICHET 5 &%
KT 5. HHIEILFTH .

e 2006 1T sparse allocation HEREIC K57 F L AR FRIET NS HGIC
&, AT Ty 7 /23 NICBNT, 2T /32 RIS LT,
BEZER COILEEAIC /29 £ TOZERM TR ENT Wz, TOTRIZEMIL,
FERANCAFIA & 7% % nlRETED Eo.

e 2006 FFIC sparse allocation BEMEMFIEET N, TANAMSD /12 DZERA
CO7IIAY ALICKDEBENTNS. sparse allocation FEFEIC U
T, IRHDOZEMIFTRIENTES T, R0 Y ToNT FLADM
DZEZFIKDORE S, 2EOED Y TRICK->TEITS. Ll
M5, APNICHUEICEIF 27 FLAKIDHRD - HI0 Y THEZMR LT
WBXEFETH S ‘APNIC guidelines for IPv6 allocation and assignment
requests’[99] ICFBNT, “ZENTWAZERNICEHI DR D ZHisE LT T
&Y, KFEDERDHUSHZITN S 58MMOEDHRD Z, AlFe/xo
gz L7222 61197, LaddhENTED, TOZERDN S DOHE]D RO
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&, /29 X CHURNTRETH A T EMHARFTE 5. HED LT A, 20144
9 HIFR{TC, /12 @ Sparse allocation 2505 /32 F[D RO 25213 TV
ZffkIE, /24 F CHlBHAE CHEERTRETH 5.

o LW OMWDMKETIE, T 7oy ZHlEIZHNE LT, /32220 7%70E
LTEODEWT LT ¢ 7 RZE (/35 %) ZR8ILE LT\ a. L L
Mo, /R2KXDEVWT LT 4y T ADT 4 )V 2R VT ZHREL TWVB L
EOMFEELTE D [100][101], ISPICX>TW, TOTL T4 I A% T«
WAL TOWBAHEENH 5. /32 KOEINT RLAT LT 0w 7 A7%F)
HAd%2ET, TOTAIVRAZRETHTENTES.

o /R2XDRELRY FLAT 0y 772 EEd AT, —EIC
/29 HHUSS B4k, IEXT KL AZER LSS (/32, /31, /30 &
PER U728 ICBWT, WiEDHNT T IV AT 2T LT 4w 7 AW
Dix IR B ATREMED EO.

2. KV VEHOHM

AR, IPv6 7 R LA EAHRKIC L, /29 £ TOHE|ID R
D (/32 5 /29) ZAREL T 5.

3. O L ¥ A F U ORI

RIPE-NCC TlZ, FREDORY OpFIETNTED, [FHHio 1Sp
FiE, /29 £ TOY RLAZEUGS %2 EWA[HEL 72> T\ 5.

4. RET B R VUETNA

o HHIIPVG 7 RLAHESEICHL, 7 KL ARUSE 21 Lia, /32
MG /29 £ TORBERT A 2D IPv6 7 KL AZEURAHEL § 5.

o BHFD IPv6 7 RLAFTAEFICH L, REICISL, /29 $TO7 RLA
DIERTTHEL T %, C OIEICIXEHC EER T TR0,

5. REORK
o SRS, RIS NEOIELE IPv6 7 K L AZEMIAETRIT 5 T LA
£3.
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o /32 KD KREET FLAZERMZIIGT 2T &T, HUGHEN ~Z 7 v

JHIEHNA LT %5,
o KHIEIPVG v F T — 7 DREENK AR S.
6. FERDRE

ST /29 FTOHEZFFS T &id, 4K, 7 F LAV
IEAHRRICH L CE IPv6 7 F L AZHUSZFTS T &I % Al ReMED
H5. LHrLEWS, IPT FLARRERICK > THEFRHCH D %
BHMNFET S0, TOXS HHRERIFEELZHERDNS.

ST V7T, FICUTOEICEHT 2BETEOERN, MO, ZEHMRERE
nre.

1. TEMAZRITEV] i l, REOBEWHEENY RLAEZEET 5 &
[T R Ry

2. YLERZFFIHAICIE, IPve DRz E Z, /29 T, /28ICTANEELLS
=4z

KRiC, 15HIE, APNICORY T+ —FLICT, HBICERZTRT 2HEH
IKEBEDTHD, TORERICEADOSIMENER LUz, #RE LT, 2014 4F2
ADRI YT —F LT, GEZELNT, fkkkns -k

RY T T3 —F L COmze32 T, HEEFOERZMH L. B LT, i
iR MRS L, FIFGHE ORI ZAE e Ui, $RROLHE 72 LI FIORT.

1. FERRICDWT, FOiRZEmL 7.

APNIC HUEIC BT, #Hi7z7% HD 4242 [102][103] IC K D IPv6 7
FLRAEND RO FHED RIE UAVER S N7ct%, #ITIHGEEIRHC /32 DA
L7 RURZEMEZERET A &, BMEOIRDICEST LA
ZEMDPLERDS, FHT/ RO ISP IS T L < o Tz,

2. RUVEHOHMNZLLTDOX S ICAEH L.

ATERIE, IPv6 7 FLADRELHERKICH L, BT 27 FLA
OHEZHRT A LT, /29 TTOHDIRD (/32 15 /29) %
e 9 %.
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3. BRI B R VUGTHNEZLL DK S ICEH LTz,

o HHIIPv6 7 R L AHGEHE, 7 FLUABUSEN 26Tz LTzaa, W
FOIRD & LT/3207 FLAZEIGTE 5. 7 FLAZERADOF]H
HEZHRT 22 & T, /29X TORERY A XD IPv6 7 KL AZHL
FAlREL 97 5.

o MFDIPv6 7 FLAFTAEHEICK L, v FT—2IcBII 5 FIHG EZ
PRI AT ET, /29 £TOT RLADIRZAREE T 5.

2014 4E 9 FICBME S Nz APNIC R U 7+ —F LIS TEBEEHIER LK. C
DRI TH—FLICBNTE, ALRASENSLDRMNERME N, X,
APNIC H#5m & O lETHER% APNIC DR & & UTEMET RIS, FIHARD
/R &V B TIX, APNIC Hi%Rie LT FLABAROY|WRHEL 35 2 &
NEELWEWS TXAY FEHEN, BREEZD->TEDD, avkyTALF
Boixhole.

CORETE, HFORKZTVEFEHRSEDOTRICSINENFEEI N, ERICEON
953, EVIEBRNEZITIENESIEDNS. CDOXI &GE, RAOME
MWEAST NIV, IREONEDREETHS.

7.5. ZTOMDRRICHIFTAAPNICOAZI 2 =ZT7 1 DIRR
[CEHT AER

RV ARRICHT S, APNIC I3 2 =5 ¢ DNIGIE, IPvAa DT R L ATEEIRIA
R, IPv6 DEREENIC X > THEKE S, AHITIE, 36mICBTIEEZEERLRY
NCOWTC, J7x—ATEIWCAPNIC O3 2 =7 14 DI Z G 5,

7.5.1 IPv6 EARMR, TMHAICHIFB R &R

IPv6 3 ABHMR, W RAIEICIHB N T, IPv6ICBET % 31FD 7 RLAKY U4
%, MU IPv4ICBET % 1 FORY DRKEICED T, TORHHD APNIC O3 2
ZTAICBF B IPv6ICBAT R Vi, IPv6 7 FLAAFZAZ E T 51
RICERTHD, TOHBORERICH LU TREMERIZIEE Hah>7z. Thid,
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IPv6 B ABIAEZI & 72T & T, IPv6 7 R L RAEICHT 2N A E LTz
Tk, IPv6 D7 RLARZEMOILEN D, 7 KL ADHHRNCE T 2B HME) - 7z
Tk, IPva 7 RLADEENER-STED, IPv6 I % BB RPN KD - 72
CEMEREEZEZOND. K, HITHL LzRY SRRICHLT, FAED
RV RETZLZRETHIEREE L, MRELT, HERTORY >#%
He/NELTB5hMEFZ> TV .

W ODNDIRRICHE N T, A& L OFHpBEEZEmL, KD ERICHT
LA &G, ChUCKD, SRV Y AEEBZ N TET.

7.5.2 IPv6 #GEREAICH TR &R

IPv6 #kfi s N EIC BV T, TPv6ICBES % 3FDIEZE, MU IPv4ICBEd 5 4
TFOFRE, MU ASHESICET 5 1 HFOFEE [104] ICBb o 7. OO GERIC
BAL T, TIPv6 7 FLABUGZAAICT 2EICHLTE, 7 RLADHHAGE,
HOROHAE, RV ORENEOB AN DERMZIHS K 51cE>7. C
UE, HUIIIC IPv6 BAMER, 1Pv6 7 R L AEBICHT 2 HANEMINTE
=z &, IPv6 7 RLRAICHLTE, 7 RLAEHOMFENLZEZ S XDk >Tz
iz Bbnsg. £z, MHIETHRIZLTWARY eV BAIEEEEIN
XS ICHZIF N,

7.6. R TOCANEICEAT REFE

APOPMIIC Cay ¥ AfEadz9imd B, ERIEZEFICXD, KU DA
DO, FEEOIRNZMHZREL, KUY SIGF 27 NaA VT AREDSE L
LTCTEED, BFRICKZEEMRICEINT 5 NN EWHED—D LIz
Tz, TOMEANDORE LT, =T« YT HEEDNERIVEICSINT %/ —
RV T 57200FEE LT, 201449 HD APNIC38 1) % APOPMIC T,
F A VOERBIIEY AT I TH S “CONFER” HikBRiE A S iz,

CONFER &, web £ X7 z—XIc XD, KRV VREKHEGRPIC, IBEADY
R—FrDEIFEANITESL VAT LTH%. CONFER IC K BHERFERZX 7.3 1
RY. TDAA—=VIlE, BARNRERERSEOHHRIEIND, T2t 5 2 fk
ZFENMET 2R T SIG F = 7 AOEHRE U TS ERNGRERB I NS,
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, Strongly Oppose

Strongly Support

_ Oppose

" Neutral

Support g

http://confer.apnic.net/consensus/index.jsp & O o

7.3 CONFERIC X % =EMEZROET

APNIC38 T®D APOPM T, FEHDRELEICH L, KT AT LHGERMNICHID
THWHN, AT AERDBE LI Nz, (RPN DBEFA—ADa
>N AWEERE RIS i S Nz,

APOPM #7#, CONFER Y AT LD7T 4 — KR\ Z72Eid 5ty arh
wIbntz. Oy ar7T, FEXD, LUTOMEZEEL.

o JONKERDHHMNDMNET, RYVSEGFTOZEICTE AR

EFTOaAVY Y AMERICBN T, KN LIEADNDN S0,
=T« VTR IO OB UGE S DR D ATRE T H B DY,
CONFER TlE TN TE LD, HEamlTENH 5 2 &R
Nh5.

o S, WHENOHEALREINTED, REFHIM 2 RITA 5 H5) O
RABTE D, REHDLVERICT & T NN S 5.

o BXTFR—ZADa vt Y AL, CONFER TOaAYtIYHYRICT, B, K
HOHGICTNAD - ORI AETH 5.
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e, TOMOERELT, R IREZBILEEZEDHIC, I —T 171
D&% 2 EDIAR, REZE D LV EEEDITEIANORILY, VE—FS
BT BERRE T IEIC R T 2 R EN BT DNz,

CONFER Y A7 LIFHABEANTH O, 51, HHAENETTESE, &SN
THLTFETHS. COXI RV RAMERDOITFEHGNE, II3a=71D
T4 =R\ ZIC&B R Tab A0RBELO—HITHE EEZIENS.

7.7. APNICHUEDRY 27Ot AREICNT SRS

RIR ICEBIFZ R ViEamld R N LT v T THEEINTED, KU UilE 7ot
ZAORBEL, AP AMEFEORBELEE I 227 ¢ TR THEINT
W5, RETHBRIZAPNIC A 2270 IcBT a2 AP EOBMEICD
WTEEm SN, SIENX O EBERIREICSILYT L §5H5RNDOE AR
NTn5.

AT, APNICOI 27 4ICBIE 12 —%y MEFREHRY 2 iEmD
MR, KO, FEHEOMGEIBRNRZ BT1EHTRELZHEED S B, W DD
XY B OX S DWW TLL MITIRT

L FOREOVHEH, AUEHSEOEIIDRENT LITHT 508

RREICHL, Wkzib, BERZHLZS BSMFICHL, I—
T VT TORGRDENCERZHEE, Falcikmd 52 &IEER
THb. AHITHEXRTZNLODDIRROBRICIX, Z—T 0 FH
ICHRRICKN LTEERBZICH L, ROI—F ¢ V7 ORI HEim %
Firt, RERR 2R T H5EDOEHIZ TS LT, =T 4TI
BOTREANDY R— FZHO JF = FBIDFET 5.

2. APOPM ZhiE DO M7= X D ITxd % M

REARICONT, JHlils, FAOFEEHEIL, S—7 1V JHi
ICEEDO NIR S ERZIVE, IRERENFEZHHTS2LT, £
COYR—bIZR5T ENEEL RS, 2DEBHIC, FEMSOD
T4 VTHEE L DOBBRZIRD ENEEL T S.
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O E, EENEDRIEAEEIEICDWT, APNIC $5)R & s 2 54
52k, BRI LRV VORA Y M 2Rh, BAICHHT S EELLEER
5N%.

S, R VaEnz L, AL T 7edHic, UTFORICDWNT, B
ZXo> T RENDHD EEZD.

o RV HREHEHPI L

WE4, APNIC #is{TORY IERBAERDOED RN TH 5. i
TR, REBEZL, AN RMEENTED, RN
BHEATEZEY. A Z =3y FEREHRY IS 2 FH#H
DER, SEHREREZREINICHET 2EFDTRPLETH 5.

o RVUTT 4 —7 LTOiamin ML

APNICH#U T, 2—7 1 V7 CTREAZABXRZ ANEL %L, X
7z, FEEDRSHICXDZERNDZ V. TUE, 7 V7K
BT Ziamicn g 250, RHEREOEY, SInEEEHERAIC
BoTWbEEZLNS. EZMG L, BERIGEDON—FLE
TR ZEML, KO NBOERGEZ T 2EREZRZ %
CENRETHAS.

o ZHNIFICHR LU0 W HERDOHESE

7=, BUES R G AT, R, T RICHED
WIRRICH L TREEMESNPT V. fEONEZT Fva
7y T TED KD BAMADAET B LiEawD 7 AV T 1 D <
BBHEEABNS.

o HTLDLFal— g D@ EEilk L IR DI

T IV R T, BT RIS A2 — 3y OB IR, A
YE=2y MEMOY AT LHRE L. MEOR N, HE
LIc ECHEERTED KD BTHEADORRDRETH 5.

CNSD/ITDONT, R TabADOEER, VAT LMERFEREML TV
{FETHS.

107



E8E
i 5

ARFX T, IPvd 7 R L ADEREMEICTES IPv6 BAZERT 57zdIc, 2
BEOERL TEIS, G, 797 « KO 1 > 22—y FEJFRER O
AT DA VET T VICDVTERL.

FIM TRz X SIS, MU Z—% vy bOREICE, IPva 7 R LA EEIZH
FICA R L TED, —EHik ik, BUCHBTEE L AoTW0a. 42—
oy M ESHREGELUTHRESE, AL T 2oIcid, IPve DEA, N
EDRETH S, L LEDS, BUIRTIRIKR, IPv4 DR HFRMICE TR T
H%. TDD, IPv6 W TICENT 5 X T, IPv4 & IPv6 ZifTIEHT %
CEMRETHY, IPvaitane, IPv6 b « & MHEHED I 2 [ARFIC D R T N
RE57%0. TOmMENDHISICBOTHAET 2 KIS OV T, Ffirydl
[ B DFERDOBZTIE 0 TERWy. L LAEDS, HffilimZz 2uEed7ic,
JERRY T DAHDEE LTEZ S ELEYITIR AR, Fifny, KV
D5 OGS « IRNEE 2L EZ S5NS. TOXIBREZFIHDE, FHHI,
IPv4 77 R L Z{EERGER G, [Pv6 OB AICDUWT, Fiffi « RV T gih S ORI
R LTE.

F7z, Hiffi - KU RS H iz, Ta—Ouit, o=V ORI EETH
. AVRZ—3y MZTu—NVEZEMTH O, EOMZHEATHry NT—IN
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21TV, RUTELUTHIRENBICE - T
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A.1. ICANN ASO/AC

5, 20084 AKX D, APNIC Hils#HI D ICANN ASO/AC A2 /NE LT
HL TV, AHEITIE, ASO/AC DIFENCONTIENS.

A.1.1 ASO/AC &lF

ASO (&, ICANN OSZFHHFRO —DTH 5. H52.3.3IC TNz & 51, ICANN
&, MR ERERES, 3 DOFRHHRE (SO Supporting Organization) WA
ETHB. ZFHEZNZTNEET 20T O EREIC DOV THERICHE, #)
LTI RE RS, TDSBIPT FLA, ASESKREDAS VX —3v FOFS
BT 2 722 T FFODh, 7 F L AZFHHAE (ASO : Address Supporting
Organization) T 3. ASO DEERER, M 5FEI TN 15 NDOFEER
KB EMTHEN TS, ZOFEER%Z ASO/AC (ASO Address Council)
E RS,

ASO/AC O F5 1% &2 L MR

o IANA S RIRN\DHFRSEREI OO RV > (Fa—iNURY o) RS
TORIR THEICELEE, ICANN HHEASART LU THERRZRD 5D,
RIR DR =T +—F LNE LRI OO EITV, 79 5.

e 1 RIR OA&ZRICEI U JICANN AT LTS %2179 .

o ICANNHEHEX Y NN—15%D5H, 2%4DIELEITS.
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A.1.2 ASO/AC DtERK

ASO/AC &, 5 DOHL I A MUMNSZNENIHDD, Aal 15 % THRE
N5. 35055, 1%4IEHE RIROMERICK 2164, 28ES RIR OO 2
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f84, 2012 ELIEIFERE TEH TN TV A APNIC #ilic BWTid, #EEEHNO
ASO/AC X NF W 24, 8 XN 1 F£TH 5.

A.1.3 ASO/AC & LTDESH
CNET, ASO/AC & LT, FEiLzExiEE 2Ll MR,
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A.2. TETF Nomcom 2013-2014

A.2.1 IETF Nomcom (IETFE&ZZEER) &lF

55 2.3 T \Je A 2 —3 v b OBFEHEAHK TH %, TAB, IAOC, IESG D X
VN, IETFRARERICKDEHINDS. TORBEESAUNZ, IGHEED
WG VA LTEEEINS.

IETF Nomcom D3EF)

$HE, 2013 FE~2014 D IETFEREBEES A VNE UCGEREIN, @& D2
HTEE 206 Uiz b BRI, ZNZ O T Lz, IAB 54, IAOC 14,
IESG T#HTH-oTz. Tz, 2013FDEN AT Y 2—)ViE, LIFDOED TH- 7z,

e 18 Oct 2013 Deadline for nominations, call for feedback

25 Oct 2013 Deadline for questionnaires

03 Nov 2013 In-person interviews (thru 08 Nov)

11 Nov 2013 Online interviews (thru 20 Nov)

20 Nov 2013 End of feedback period

Early Feb 2014 Announcement of IAOC, IESG selections

e Mid-Feb 2014 Announcement of IAB slate

EENX, IETF S—T7 4 VT TOXTIA Vikin, X—VU 27U R TOHH,
EMNIET LAY T 7 LV A K> TEMBENDS. [HHIZEL, IhhEOEkEE
Z, M, SEEdme S LTz,

Thttps://datatracker.ietf.org/nomcom/2013/
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A3. RRHL, FRENRY %
A.3.1 prop-021

prop-021 (& “Exapnsion of the initial allocation space for existing IPv6 address
space holders” & U7z, MHAHRRICH L, BAINZRY 2 EFEFEDIPv6 77 R
L AZEMOIERZAREL T 2T D DIRETH 5. 1IPv6 R IHRETEN, KEX
IPvd v NI — 27 2G5 28D IPv6 7 R L AZHHRICHTS T 2B, fHEKOMR
H9 5% IPvd I—PRHZMET 5 ENFENDXSICARD, FIHENEIDIRD U
AXCTHB/32 LEDIPv6 7 FLAZEMZRIGTE A X5 E>Tz. L LED
5, TORYTNEAENSLEINCIPv6 7 F L AZHUS LIcfkic BT, it
KERUKSIC, BAMRY O HEMEIOHRD | BEHICKD, LHEHD Pve 11—
YIMFET 22 2R ERE%E56E5T, 7 FLARIGFRHIC X > TR ATHEZR
IPv6 77 F LAY A RIS FRAEL Tz, R, HARICBWTIE, IPv6 7 F
L ARAGBAIR S HNC 7 B L AZ HiGE, HUS U 72 <, COREEDERED
—DEEoTW e, ThZRIET 578, 2004 4F 8 HIC APNICITRY 425z
tt, WADAPNICA—=TYRY Y I—=F 17, 9D APNIC X VNI —TF «
YIWTCHREZR, FEBLENEDTHS.

prop-021-v001: Expansion of the initial allocation space for existing
IPv6 address space holders

Proposed by: Tomohiro Fujisaki, Nippon Telegraph and Telephone
Corporation/JPNIC Policy WG Chair
<fujisaki@syce.net>

Version: 1.0
Date: 4 August 2004
Introduction:

I propose making it possible for existing IPv6 address holders with
the initial allocation address space to expand their address space
without clearing the subsequent allocation requirement.

This proposal has reached a consensus at JPNIC Open Policy Meeting.

Summary of the current problem:

In the past, many of the organizations had requested for the minimum
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allocation size(/32) as an initial allocation due to the following
reasons:

+ Based on the idea of the "slow start" in IPv4 policy, many
organizations believed it would be difficult to justify all of their
address requirements at an initial allocation.

+ It was difficult to estimate their needs as IPv6 network was not
commercially developed. Many organizations requested for address
space for a test service in order to kick off the commercial
service, not for the commercial service itself.

+ ‘PROVISIONAL IPv6 ASSIGNMENT AND ALLOCATION POLICY DOCUMENT’
specified the initial allocation size as /35. LIRs which received
allocations under this policy were only allowed an upgrade of
their allocations to a /32.

In recent days, most of the ISPs learned that /32 space is too small
for the real scale service deployment if they cover their existing
IPv4 users.

Organizations currently requesting for initial allocations can simply
request for a larger space as the RIRs actively emphasize to their
communities that they are able to request for allocations greater than
/32, which is already a common practice.

However, ISPs with the default address space need to design the IPv6
service network within the small space untill they clear the
subsequent allocation requirement (HD-Ratio) for more address

space. This makes the real IPv6 service deployment difficult,
especially for large ISPs.

Situation in other RIRs:

none.

Details of your proposal:

Existing IPv6 initial allocation address holders should be able to
expand their address space without satisfying subsequent allocation
criteria if they are able to demonstrate their concrete plan. The same
criteria should apply as organizations requesting for an initial
allocation larger than /32.

This proposal does not intend to change the current policy but to
apply the current allocation practice to existing IPv6 address
holders.

If it is possible to expand the address space under the current

policy, it is desirable to be documented clearly (e.g. in the
guidelines document).

Advantages and disadvantages of adopting the proposed policy:
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Advantages:

Existing IPv6 address holders will be possible to start their services
under up-to-date situation.

Disadvantages:

nomne

Effect on APNIC members:

The expanded address space would be considered in the assessment of
the APNIC membership tier of the organization, on the renewal of their
membership.

Effect on NIRs:

NIRs providing IPv6 address allocation service should apply the same
policy.

A.3.2 prop-035

prop-035 &, “IPv6 portable assignment for multihoming” &# L7z, IPv6 7
TS ZIEMATT RLUAZBAR S 572D R SRR TH 5. 1Pv6 DO I FE,
IPv4 L[AED T TNA ZIEKAET R L AZH W< )V FR— LA FEICHT % EE
MRS R>TE e, TOEPITHIST Z728, 2006 4F 5 HI< APNICICRY ¥ 7%
%, FEIHDAPNICA—T Y RY Y I—F 1, APNIC AN —F «
VIICTARRERS, FEINTEDTHS.

prop-035-v002: IPv6 portable assignment for multihoming

Authors: Katsuyasu Toyama
Takashi Arano
Tomohiro Fujisaki
Toshinori Ishii
Kosuke Ito
Dai Nishino,
Noriaktsu Ohishi
Izumi Okutani

Version: 2

Date: 6 September 2006
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SIG: Policy

Introduction

This policy allows ’end-sites’ to be assigned IPv6 portable addresses only
if the end-sites are multihomed, or plan to be multihomed.

Summary of the current problem

The current policy does not allow IPv6 portable assignment to any
end-sites. This obstructs end-site organizations which need redundancy
in internet connectivity for stable network operation.

Shim6, another multihoming technology discussed in IETF, is not a
perfect replacement of the current multihoming technology using BGP due
to traffic engineering. In addition, it will take time to standardize
and implement Shim6.

Situation in other RIRs

ARIN has been discussing the IPv6 Provider-independent address. The
draft was proposed in 2005 and moved to the last call after the meeting
consensus in April 2006.

RIPE started PI discussion at RIPE in this May.

AFRINIC and LACNIC discussed similar proposals recently in their Open
Policy meetings. In those regions, the issue has been returned to their

public mailing lists for further discussion.

Note: APNIC uses the term "portable" rather than "provider-independent"
PD).

(1) Assignment target:
End-sites which are multihomed or plan to be multihomed, regardless
of their size.
(2) Assignment criteria:
(2-a) The end site which is assigned IPv6 portable address space
must be multihomed using the assigned portable address space

in three (3) months.

(2-b) If the portable address space is not used for multihoming
after three (3) months, the address space should be reclaimed.
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(2-c) The end site which is assigned IPv6 portable address space
pays the normal APNIC fee for the space.

(3) Portable address space:

(3-a) The portable assignment should be made from a specified block
separate from address space used for portable allocations

(3-b) The portable assignment size to an end-site should be a /48,
or a shorter prefix if the end-site can justify it.

Pros/Cons

Advantages:

(1) Provides the solution for end-sites which require redundancy in
IPv6 and currently not able to do so due to the lack of
technical solutions.

(2) Assignment of the portable address space is limited only to
’multihoming purposes’; only end-sites which are or planned to
be multihomed can be assigned a portable address. This reduces
the consumption of portable address space as well as the growth
of the global routing table.

(3) Portable assigned address space is separate from portable
allocated address space, therefore:

(3-1) It helps preventing ’punching holes’ in the portable
allocated address space because prefixes which are longer
than /32 can be filtered in portable allocated space.

(3-2) it is relatively easy to abandon the portable assigned
address space in case some better techinical solutions
are developed in the future.

Disadvantages:

It may lead to growth in the global routing table, but we think the
growth is almost the same in case that providers and end-sites start
using ’punching holes’ for multihoming.

Effect on APNIC

No direct effect on the existing APNIC members, nor changes to the
current IPv6 allocation criteria.

Effect on NIRs
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NIR can adopt this policy at its discretion.

A.3.3 prop-055

prop-055 (&, “Global policy for the allocation of the remaining IPv4 address
space” L LTz, IANAICET S IPvd 7 R LU ATEEZIRAES B LR Z 5729
DIRETHS. IPva 7 FLAEENDEL 7 5ICDN, ZORMMZEELAR <R T
SRDTEMRATHZ EBEZ DN, RITEEE LT, TANA O IPv4 {ER DL
D /S HMDT RLATay M5 DEgo T, TNENDRIRIC /8 DT
RLAT7Taw 77%—DDD0f L, IANAfEEZIMLT % 2 L 2R U . [AE
ZId, 20084F 1 HIC APNICICHEEE N, MFESHD APNICA—T7 VKR &I —
T4 Y7, APNIC XV —7 4 VI THEERG. ARV 37 a—VLR
VY ThHD, D%, FRIROA—TVRY Y I—7 10 V7T, ARDE,
2009 4F 3 A1 ICANN BRI Nz,

prop-055-v002: Global policy for the allocation of the remaining IPv4
address space

Authors: Roque Gagliano, ANTEL
Francisco Obispo, CENIT
Haitham EL Nakhal, MCIT
Didier Allain Kla, ISOC Cote d’Ivoire
JPNIC IPv4 countdown policy team
- Akinori Maemura
- Akira Nakagawa
- Izumi Okutani
- Kosuke Ito
- Kuniaki Kondo
- Shuji Nakamura
- Susumu Sato
- Takashi Arano
- Tomohiro Fujisaki
- Tomoya Yoshida
- Toshiyuki Hosaka

Version: 2

Date: 22 July 2008

1. Introduction
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The exhaustion of IPv4 address space is projected to take place within
the next few years. This proposal seeks to focus on measures that should
be taken globally in the address management area in order to prepare for
the situation in all RIR regions.

2. Summary of current problem

To continue applying a global coordinated policy for distribution of the
last piece(s) of each RIR’s unallocated address block does not match the
reality of the situation in each RIR region.

Issues each RIR region will face during the exhaustion period vary by
region as the level of development of IPv4 and IPv6 are widely
different. As a result, applying a global co-ordinated policy may not
adequately address issues in a certain region while it could be work for
the others.

For example, in a region where late comers desperately need even small
blocks of IPv4 addresses to access to the IPv4 Internet, a policy that
defines the target of allocations/assignments of IPv4 address space to
be late comers would be appropriate in such region. This would allow
availablilty of IPv4 address space for such requirements for more years.

Another example comes from difference in IPv6 deployment rate. For a
region where IPv6 deployment rate is low, measures may be necessary to
prolong IPv4 address life for the existing business as well as for new
businesses until networks are IPv6 ready. Some regions may have strong
needs to secure IPv4 address space for translators.

A globally coordinated policy which addresses all the issues listed

above to meet the needs for all RIR regions may result in not solving
issues in any of the regions.

3. Situation in other RIRs

This proposal has been be submitted to all RIRs. The status in each RIR
region is as follows:

AfriNIC Reached consensus at AfriNIC 8

ARIN Reached consensus at ARIN XXI and approved by Board
of Trustees (June 2008)

LACNIC Reached consensus at LACNIC XI

RIPE Currently under discussion

4. Details of the proposal
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This policy describes the process for the allocation of the remaining
IPv4 space from IANA to the RIRs. When a minimum amount of available
space is reached, one /8 will be allocated from IANA to each RIR,
replacing the current IPv4 allocation policy.

In order to fulfill the requirements of this policy, at the time it is
adopted, one /8 will be reserved by IANA for each RIR. The reserved
allocation units will no longer be part of the available space at the
IANA pool. IANA will also reserve one /8 to any new RIR at the time it
is recognized.

The process for the allocation of the remaining IPv4 space is divided in
two consecutive phases:

4.1. Existing Policy Phase:

During this phase IANA will continue allocating IPv4 addresses to
the RIRs using the existing allocation policy. This phase will
continue until a request for IPv4 address space from any RIR to
IANA either cannot be fulfilled with the remaining IPv4 space
available at the IANA pool or can be fulfilled but leaving the
IANA remaining IPv4 pool empty.

This will be the last IPv4 address space request that IANA will
accept from any RIR. At this point the next phase of the process
will be initiated.

4.2. Exhaustion Phase:

IANA will automatically allocate the reserved IPv4 allocation

units to each RIR (one /8 to each one) and respond to the last

request with the remaining available allocation units at the

IANA pool (M units).

4.2.1. Size of the final IPv4 allocations:
During this phase IANA will automatically allocate one
/8 to each RIR from the reserved space defined in this
policy. IANA will also allocate M allocation units to
the RIR that submitted the last request for IPv4
addresses.

4.2.2. Allocation of the remaining IPv4 Address space:

After the completion of the evaluation of the final
request for IPv4 addresses, IANA MUST:

A) Immediately notify the NRO about the activation of the
second phase of this policy.

B) Proceed to allocate M allocation units to the RIR that
submitted the last request for IPv4 address space.

C) Proceed to allocate one /8 to each RIR from the
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reserved space.

5. Advantages and disadvantages of the proposal

Advantages:

- It allows each RIR community to define a policy on how to distribute
the last piece(s) of allocations which best matches their situation.

Disadvantages:

- Concerns could be raised about allocating a fixed size to all RIRs,
that it artificially fastens the consumption rate of some RIR regions.
However, its impact is kept to minimum by keeping the allocation size
to a single /8 which makes merely 3-4 months difference.

- Concerns could be raised that explicitly allowing regional policies
will encourage RIR shopping. However, this should not happen if the
requirements within each region is adequately reflected in each RIR’s
policy through PDP. RIR may also chose to add criteria to prevent LIRs
from other regions submitting such requests.

6. Effect on APNIC members

APNIC members will be able to define a policy on how to distribute the
last piece(s) of allocations which best matches the situation in AP
region.

T. Effect on NIRs

The effect on APNIC members applies to members of NIRs. NIRs are
therefore expected to inform their communities of the situation.

A.3.4 prop-082

prop-082 I& “Removing aggregation criteria for IPv6 initial allocations” & @ L
Tz, IPv6 R S DARBEZETIET 57O DRETH 5. HUHFDIPv6 7 FLAEID
kD O L TRY TR, #HRIOIRD OEIC, BIvikcNIzIPv6 7 FL A%,
ERUTTF I VAT B ENELIR>TWe, —/AT, BNEIOHRD 23203
TeBRICIE D ELF L I3 m > T o Tz, Thiud, RYTICRESETH S &
BA, 201042 I, APNICICHL, #HHEIDIRY LiBhiE0 kD TEFZ —2
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prop-082-v002: Removing aggregation criteria for IPv6 initial
allocations

Author: Tomohiro Fujisaki
<fujisaki@syce.net>

Co-authors: Akira Nakagawa
Fuminori Tanizaki
Masaru Akai
Toshio Tachibana

Version: 2

Date: 24 February 2010

1. Introduction

This is a proposal to remove the aggregation requirement from the IPv6
initial allocation policy.

2. Summary of the current problem

The initial IPv6 address allocation criteria requires that LIRs:

"Plan to provide IPv6 connectivity to organizations to which it will
make assignments, by advertising that connectivity through its
single aggregated address allocation."[1]

However, there is no similar aggregation requirement in either the
criteria for subsequent allocations, or in the new IPv6 allocation
criteria for APNIC members.

Including the aggregation requirement is problematic for two reasons:
1. It is inconsistent the criteria for IPv6 allocations under two
other APNIC policies, which do not require aggregation. These
policies are:
- Subsequent IPv6 allocations
- The new kick start IPv6 allocation criteria to be

implemented 10 February 2010 [2]

2. Registry policy should not concern itself strongly with routing

issues.
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3.

Situation in other RIRs

LACNIC:

The LACNIC community is currently discussing the following proposal
to remove the requirement to announce an initial allocation as a
single prefix in favour of announcing the prefix with the minimum
possible level of disaggregation:

2007-01: Modifications to the IPv6 Prefix Initial Allocation
Policy

<http://www.lacnic.net/documentos/politicas/
LAC-2007-01v3-propuesta-en.pdf>

RIPE:

The RIPE community has recently removed routing requirements from
IPv6 policy:

2009-06: Removing Routing Requirements from the IPv6 Address
Allocation Policy
<http://www.ripe.net/ripe/policies/proposals/2009-06.html>

AfriNIC and ARIN initial IPv6 allocation criteria require a plan to
aggregate, with no requirement for aggregation for subsequent allocation
criteria. Neither RIR is has any proposal to modify these criteria.

Details

This is a proposal to:

4.1

5.1

Remove the requirement under the initial IPv6 allocation criteria to
advertise an initial allocation as a single (aggregate) prefix.

Include a stronger recommendation about the importance of
aggregation to the IPv6 policy document.

The APNIC IPv6 policy document currently does include information
about the importance of aggregation[3]. However, it is the opinion

of this proposal’s authors that the recommendation should be more
strongly expressed.

Pros/Cons

Advantages

- This policy reduces the number of requirements to obtain IPv6
address.

144



- Other RIR communities are discussing removing aggregation
requirements from their policies, so it would be appropriate for
APNIC policy to maintain similar criteria to other regions.

5.2 Disadvantages
- By removing the aggregation requirement in the policy,

deaggregated routes may begin to be announced more frequently.

6. Effect on APNIC members

APNIC members can apply for IPv6 addresses without ensuring aggregation.

7. Effect on NIRs

NIRs should remove the aggregation requirement from IPv6 initial
allocation criteria.

8. References

[1] See section 5.2.1, "IPv6 Address Allocation and Assignment Policy"
<http://www.apnic.net/policy/ipv6-address-policy#5.2.1>

[2] prop-073: Simplifying allocation/assignment of IPv6 to APNIC members
with existing IPv4 addresses

<http://www.apnic.net/policy/proposals/prop-073>

[3] See section 3.4, "IPv6 Address Allocation and Assignment Policy"
<http://www.apnic.net/policy/ipv6-address-policy#3.4>

A.3.5 prop-095

prop-095 (&, “Inter-RIR IPv4 address transfer proposal”

LT, RIRMNIC

3% IPva 7 RLABICEA[REL T 2 T2DDIRETH 5. ek, 1P 7 RL AR,
=R ENTVBEDTHD, MENGELEMELEEINTHEEEZLNT
Wiz, IPva 7 R L AERERGEIC £V, IPv4e 7 R L AR ARG T % 7281,
FHLUTWERWIPvA 7 FL A%, »EE T ZHMFIC Bl 95 EAREEE
n, HHRPZIET XX TOHIE TRIEDNRD NS XSk, L LENSY
#], 1Pv4 7 R L ABHRIISHIEANICEAC TH D, 1Pva 7 R L ADTEREDOIHE DM
REHI T — T3 RN &, FRCIET AV Aisic, 1> 22— MIHICED
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prop-095-v003: Inter-RIR IPv4 address transfer proposal

Author: Tomohiro Fujisaki

Co-authors: Fuminori Tanizaki
Masaru Akai
Toshio Tachibana
Akira Nakagawa

Version: 3

Date: 24 February 2011

1. Introduction

This is a proposal to allow and define a mechanism for the transfer of
IPv4 address space between APNIC account holders and organizations in
other RIR region(s), providing that the counterpart RIR has a policy
that allows transfers of address space with APNIC account holders.

2. Definitions

2.1 Source
When the source is from the APNIC region, the definition of
"source" from the active APNIC transfer policy [1] is to be used.
That is, the source must be a current APNIC account holder.
When the source of the transfer is from another RIR region, then
the source must be that RIR’s equivalent to the "source" defined in
the active APNIC transfer policy.

2.2 Recipient
When the recipient is from the APNIC region, the definition of
"recipient" from the active APNIC transfer policy is to be used.

That is, the recipient must be a current APNIC account holder.

When the recipient of the transfer is from another RIR region, then
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the recipient must be that RIR’s equivalent to the "recipient"
defined in the active APNIC transfer policy.

3. Summary of the current problem

The goal of the APNIC transfer policy was to help distribute IPv4
addresses from those who no longer need the addresses to organizations
that need the addresses, but can no longer obtain them from their RIR.

However, the current APNIC transfer policy is restricted to IPv4
transfers within the APNIC region. It does not allow transfers between
APNIC account holders and organizations with IPv4 addresses registered
with other RIRs. This restriction limits the ability of APNIC’s
transfer policy’s goal of allowing IPv4 addresses to be transferred to
networks that need them by preventing surplus and need to be balanced
across regional boundaries as well as within the APNIC region.

4. Situation in other RIRs

ARIN:

The ARIN has draft policy ARIN-2011-1, "Globally Coordinated
Transfer Policy".

https://www.arin.net/policy/proposals/2011_1.html

There are no similar proposals in the AfriNIC, LACNIC or RIPE regions.

5. Details

It is proposed that:

5.1 Inter-RIR transfers be permitted when the other RIR involved in the
transfer has a policy in place that permits transfers of IPv4
address space between APNIC and their own region.

5.2 APNIC acknowledge and process the transfer of IPv4 space between

APNIC account holders and an equivalent of account holders in other
RIRs, according to the following processes and conditions:

5.2.1 Conditions on the space to be transferred

- The IPv4 address space should be under the management of
the RIR which the transfer source holds an account

- The authentic holder of the space should match with the
source without any disputes.
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5.2.2 Conditions on the source of the transfer

The conditions of the transfer defined by RIR where the
source organization holds an account, will apply to the
source of the transfer:

- For transfers from an APNIC account holder to an
account holder of the counterpart RIR(*), the
conditions defined in APNIC transfer policy at the
time of the transfer will apply

- For transfers from an account holder of the counterpart
RIR(*) to an APNIC account holder, the conditions
defined in the counterpart RIR’s transfer policy at the
time of the transfer will apply

(*) Counterpart RIR is the RIR that APNIC transfers the IPv4
address space from/to

5.2.3 Conditions on the recipient of the transfer

The conditions of the transfer defined by RIR where the
recipient organization holds an account, will apply to the
recipient of the transfer:

- For transfers from an account holder of the counterpart
RIR(*) to APNIC account holder, the conditions defined
in APNIC transfer policy at the time of the transfer
will apply

- For transfers from APNIC account holder an account
holder of to the counterpart RIR(*), the conditions
defined in the counterpart RIR’s transfer policy at the
time of the transfer will apply

(*) Counterpart RIR is the RIR that APNIC transfers the IPvé4
address space from/to

5.2.4 Approval of the transfer
The transfer must have the approval of both the counterpart
RIR and APNIC to proceed with the transfer, with confirmation

that both the source and recipient have agreed to the
transfer.

6. Pros/Cons

Advantages:
- This proposal will expand the scope of transferable IPv4 address

space outside of the APNIC region, and therefore better meet the
goals of the APNIC transfer policy.
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Disadvantages:

- None.

7. Effect on APNIC

When APNIC account holders are the recipient of a transfer, and the
source is located in another RIR, the account holder must be aware of
the transfer policy in place at that other RIR.

8. Effect on NIRs

NIRs are given a choice on whether to adopt this policy. If NIRs choose
to adopt this policy, the transfer procedure will be processed via
APNIC.

9. References

[1] Section 3, "Transfers of IPv4 addresses," in "APNIC transfer,
merger, acquisition, and takeover policy"
http://www.apnic.net/policy/transfer-policy

A.3.6 prop-096

prop-096 &, “Maintaining demonstrated needs requirement in transfer policy
after the final /8 phase” & L7z, APNICHUENICIIT S [Pvd 77 F L ARHR
TFOZEFIRETH B, APNICHUKN T, IPv4 7 RLARERRY v &ME, 2%
T BRI, BIRICBET 2B RICHHE L TWiah oz, 67 AU Ao RIR
TH% ARINICBWT, ARIN & RIR M7 R L ARz T 2k, iz
2T BN, BicEZF 28O IPvA T RLAZREEL LTV T E&AT %
Mneeds base RV ¥ | DT E NSz, APNIC iKW T, ARINASDT
R L AR A[REL T % 1281, prop-095 &[EIFFIC APNIC IS L, Bilindiffs
Z5H T BER A A, 2011 8 HDO APNICA—T VRV I—F 4%, 9AD
APNIC AUNI—T 4 VY JICTCHREZG, REINLEDTHS.

prop-096-v001: Maintaining demonstrated needs requirement in transfer
policy after the final /8 phase
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1. Introduction

This is a proposal to maintain the requirement for recipients of IPv4
transfers to justify their need for address space beyond the current
allocation phase and into the final /8 phase.

2. Summary of the current problem

The current APNIC transfer policy removes the requirement to
demonstrate a need for transferred IPv4 addresses after the final /8
phase begins.

However, this removal of justification of need once APNIC enters the
final /8 phase will make APNIC the only RIR that does not require a
demonstrated need to be shown for an IPv4 transfer to be approved.

If an inter-RIR transfer policy, such as prop-095, were to be approved,
given that any transfers would be conducted according to the transfer
policy of the source RIR, it would disadvantage APNIC if other RIRs
were to be able to transfer IPv4 addresses from APNIC without requiring
any justification.

Contrast this with transfers where APNIC is the recipient of the
transfer, and must follow the transfer policy of the source RIR. Since
all other RIRs require justification in transfers, it would be more
difficult to have transfers of addresses into the APNIC region than it
would for addresses to be transferred out of the APNIC region.

In addition, having no justification requirement in the final /8 phase
is raising concerns in some RIR regions and making them reluctant to
recognize any inter-RIR transfer policy with APNIC. Therefore, it is
possible that even if APNIC were to adopt prop-095, no other RIR may be
willing to engage in such inter-RIR transfers with APNIC.

3. Situation in other RIRs

A1l other RIRs that adopt the IPv4 transfer policy require demonstrated

150



need at the time of the transfer.

AfriNIC:

AfriNIC permits transfers of IPv4 addresses as part of name changes
and transfers of tangible assets associated with addresses.
Utilization of the addresses must be verified. See Section 8.1,
"Introduction" in "IPv4 Address Allocation Policies":

http://www.afrinic.net/docs/policies/AFPUB-2005-v4-001.htm

ARIN:

ARIN policy requires that transfers to specified recipients can
take place provided the recipient can demonstrate the need for such
resources, as a single aggregate, in the exact amount which they
can justify under current ARIN policies. See Section 8.3,

"Transfers to Specified Recipients" in the "ARIN Number Resource
Policy Manual":

https://www.arin.net/policy/nrpm.html#eight2

LACNIC:

LACNIC policy has a transfer policy that will take effect when
LACNIC or any of its NIRs becomes unable, for the first time, to
cover an IPv4 block allocation or assignment because of a lack of
resources. Under this policy, the recipient of the transfer must be
able to justify its need for the IPv4 addresses. See Section
2.3.2.18, "Transfer of IPv4 Blocks within the LACNIC Region," in
the LACNIC Policy Manual (v1.4):

http://lacnic.net/en/politicas/manual3.html

RIPE:

The RIPE policy permits transfers of complete or partial blocks of
IPv4 allocations. The RIPE NCC will evaluate the real need of the
receiving LIR as per the policies for further allocation. For more,
see section 5.5, "Transfers of Allocations", in "IPv4 Address
Allocation and Assignment Policies for the RIPE NCC Service Region:

http://www.ripe.net/ripe/docs/ripe-509.html

4. Details

It is proposed that recipients of transfers continue to be required to

justify their need for IPv4 address space after the final /8 policy is
activated.
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5. Pros/Cons

Advantages:

- It allows APNIC to maintain consistency with the pre-final /8
transfer policy and to observe its impact before any potential
future removal of the justification requirement.

- It places APNIC policy in line with other RIRs on the transfer
conditions during APNIC’s final /8 phase.

- It will also prevent the APNIC region from having its address
space transferred to other regions without the recipient in the
other region needing to demonstrate a need for those addresses.

Disadvantages:

- Some may argue that justifying need is an unecessary additional
requirement to the transfer of IPv4 addresses in the final /8
phase and could potentially be a barrier to the accurate
recording of transferred IPv4 blocks registered in the APNIC
Whois Database.

However, if organizations have a genuine need for IPv4 addresses,
they should be able to explain and justify their requirements for
transfered IPv4 addresses, as they do before the final /8 phase
today.

6. Effect on APNIC

This will change the condition of the transfer in the APNIC region in
the final /8 phase. However, since the criteria remains the same as
today, Members will actually not feel the impact.

7. Effect on NIRs

It is the NIR’s choice as to whether to adopt this policy.

A.3.7 prop-105

prop-105 (&, “Distribution of returned IPv4 address blocks (Modification of
prop-088)” L L7z, RIRICH U TRAIE NIz IPv4 7 R L A Z2 B /RIS Pl
I 2HETHB. 10k, FEIIZ >/ 1Pva 7 FL A, TANA, $ LK RIR
CRHENBZ L ERoTED, BHIENZIPvA T FLABMHYEFEL. C
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prop-105-v002: Distribution of returned IPv4 address blocks
(Modification of prop-088)

Authors: Tomohiro Fujisaki fujisaki@syce.net

JP IPv4 address allocation discussion team

1. Introduction

After the final /8 policy is implemented, IPv4 address blocks received
by APNIC are handled as being part of the final /8 pool and to
redistribute these resources according to the final /8 policy
(prop-088) . This policy proposes to define a separate distribution
policy for all non-103 IPv4 address blocks in the APNIC pool, to start
the distributions once "Global policy for post exhaustion IPv4
allocation mechanisms by the IANA" is activated.

While rapid implementation of IPv6 is in progress throughout the APNIC
region, demands for IPv4 address still continue.

In May 2012, the global policy (Global Policy for Post Exhaustion: IPv4
Allocation Mechanisms by the IANA) was ratified by ICANN board, and it
will be implemented soon. Based on this policy, IPv4 address space
returned to IANA will be distributed to RIRs, and its size is not
expected to be so large but substantial enough to be able to consider an
additional minimum allocation for APNIC members.

APNIC is expected to have 6,917,683 (over /10) IPv4 addresses in its

pool once the Global Policy is activated, as an re-allocation from IANA
and IPv4 address space directly returned to APNIC from its members.
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Currently, these address blocks will be added to the reserve for
distributions according to the final /8 policy, in addition to 103/8
block already reserved for the purpose. Therefore, even if additional
blocks are added in APNIC’s pool while reserves remain in the 103/8
block range, it is reserved for distribution under the final /8 policy.
We propose to distribute this newly received address block and address
blocks returned to APNIC to APNIC account holders.

According to our survey conducted to the APNIC community, over 70\’ of

the respondents expressed the needs to receive IPv4 address space,
if a separate distribution policy is defined from the final /8 policy.

3. Situation in other RIRs

ARIN: no final /8 like policy.

RIPE-NCC: similar /8 policy.

4. Details

Modify prop-088 to distribute non-103 IPv4 address blocks to APNIC
account holders who meet the IPv4 distribution criteria define in APNIC
policies.

If APNIC account holder, who was allocated an /22 from the final /8 pool,
needs an additional IPv4 address block, they are eligible to receive
another distribution of IPv4 block.

The same policy as the final /8 policy will be applied in terms of the
criteria and the size of the distribution given the requestor has
utilized a total of /22 block from 103/8.

This policy will be effective after allocation of returned IPv4 address
blocks from IANA, based on "Global policy for post exhaustion IPv4
allocation mechanisms by the IANA".

The distribution policy for 103/8 block will remain unchanged, based on
the final /8 policy.

- Address size Consideration

The current IPv4 Address size recovered by IANA from RIRs is
18,204,416. If this is equally distribute to 5 RIRs, APNIC is expected
to receive 3,640,883 after the global policy is activated.

APNIC also has a pool recovered directly from its account holders,

with the total of 50 x 16s (max)*. By adding them up, APNIC is
estimated to have 6,917,683 (over /10) IPv4 address after global

policy will be activated.

* Address blocks in ERX range need some coordination to distribute.

154



APNIC has about 3,800 members, and about 4,800 members if NIR members
is included. We can now distribute about 1,441 IPv4 address to all
4,000 members, which is over /22.

From the current final /8 address distribution trends, it will allow
all LIRs who have received 103/22 to receive an additional /22 under
this policy from the above IPv4 address pool (6,917,683) until
2017-2018.

- Subsequent IPv4 address re-allocated from IANA/returned to APNIC from
its account holders

If there are subsequent IPv4 address as described above, such IPv4
address space will be pooled until:

- Total IPv4 address size in APNIC pool will reach enough size which
can distribute the maximum distribution size at at time
(currently, /22 to a member) to all APNIC members.

- After the APNIC pool reaches the size sufficient to distribute to
all APNIC members at that point in time, additional IPv4 address
distribution will start from that pool.

Reference
IANA pool size:

http://www.icann.org/en/news/public-comment/report-comments-implementing-ipv4-post-17deci2-en.pdf

5. Pros/Cons

Advantages: Able to utilize non-103/8 address pool in APNIC for
immediate distribution, instead of keeping as a reserve, in addition to
103/8.

Disadvantages: Some may feel the concern that adopting this policy
discourages IPv6 deployment in the APNIC region. However, according to
our survey, majority of the respondents responded revising the policy
does not impact their IPv6 deployment plan.

6. Effect on APNIC

APNIC account holders can obtain one more IPv4 block of minimum
allocation size as the upper limit (currently /22).

7. Effect on NIRs

NIRs can choose whether to implement this policy or not.
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Distributing Address Selection Policy Using DHCPv6
Abstract

RFC 6724 defines default address selection mechanisms for IPv6 that
allow nodes to select an appropriate address when faced with multiple
source and/or destination addresses to choose between. RFC 6724
allows for the future definition of methods to administratively
configure the address selection policy information. This document
defines a new DHCPv6 option for such configuration, allowing a site
administrator to distribute address selection policy overriding the
default address selection parameters and policy table, and thus
allowing the administrator to control the address selection behavior
of nodes in their site.

Status of This Memo
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This is an Internet Standards Track document.

This document is a product of the Internet Engineering Task Force
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1. Introduction

[RFC6724] describes default algorithms for selecting an address when
a node has multiple destination and/or source addresses to choose
from by using an address selection policy. This specification
defines a new DHCPv6 option for configuring the default policy table.

Some problems were identified with the default address selection
policy as originally defined in [RFC3484]. As a result, RFC 3484 was
updated and obsoleted by [RFC6724]. While this update corrected a
number of issues identified from operational experience, it is
unlikely that any default policy will suit all scenarios, and thus
mechanisms to control the source address selection policy will be
necessary. Requirements for those mechanisms are described in
[RFC5221], while solutions are discussed in [ADDR-SEL]. Those
documents have helped shape the improvements in the default address
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selection algorithm in [RFC6724] as well as the requirements for the
DHCPv6 option defined in this specification.

This option’s concept is to serve as a hint for a node about how to
behave in the network. Ultimately, while the node’s administrator
can control how to deal with the received policy information, the
implementation SHOULD follow the method described below uniformly to
ease troubleshooting and to reduce operational costs.

1. Conventions Used in This Document

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this
document are to be interpreted as described in [RFC2119].

2. Terminology

This document uses the terminology defined in [RFC2460] and the
DHCPv6 specification defined in [RFC3315]

Address Selection Options

The Address Selection option provides the address selection policy
table and some other configuration parameters.

An Address Selection option contains zero or more policy table
options. Multiple policy table options in an Address Selection
option constitute a single policy table. When an Address Selection
option does not contain a policy table option, it may be used to just
convey the A and P flags for Automatic Row Additions and Privacy
Preference, respectively.

The format of the Address Selection option is given below.

0 1 2 3
01234567890123456789012345678901

| OPTION_ADDRSEL | option-len

T B At T e T e
| Reserved |A|P|

R e it it POLICY TABLE OPTIONS

| (variable length)

+ — — — — 4+ — 4+

et T Tt A T e

Figure 1: Address Selection Option Format
option-code: OPTION_ADDRSEL (84).

option-len: The total length of the Reserved field, A and P flags,
and POLICY TABLE OPTIONS in octets.

Reserved: Reserved field. The server MUST set this value to 0, and
the client MUST ignore its content.

A: Automatic Row Addition flag. This flag toggles the Automatic
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Row Addition flag at client hosts, which is described in
Section 2.1 of [RFC6724]. If this flag is set to 1, it does not
change client host behavior; that is, a client MAY automatically
add additional site-specific rows to the policy table. If set
to 0, the Automatic Row Addition flag is disabled, and a client
SHOULD NOT automatically add rows to the policy table. If the
option contains a POLICY TABLE option, this flag is meaningless,
and automatic row addition SHOULD NOT be performed against the
distributed policy table. This flag SHOULD be set to O only
when the Automatic Row Addition at client hosts is harmful for
site-specific reasons.

P: Privacy Preference flag. This flag toggles the Privacy
Preference flag on client hosts, which is described in Section 5
of [RFC6724]. 1If this flag is set to 1, it does not change
client host behavior; that is, a client will prefer temporary
addresses [RFC4941]. If set to O, the Privacy Preference flag
is disabled, and a client will prefer public addresses. This
flag SHOULD be set to O only when the temporary addresses should
not be preferred for site-specific reasons.

POLICY TABLE OPTIONS: Zero or more Address Selection Policy
Table options, as described below. This option corresponds to a
row in the policy table defined in Section 2.1 of [RFC6724].

0 1 2 3

01234567890123456789012345678901
tot—t—t—t—t—t—t bttt =ttt bt =t~ =ttt —t—t—t— =ttt —+—+
| OPTION_ADDRSEL_TABLE [ option-len

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+—-+—+

| label | precedence | prefix-len |
s St St B B B

[
[
[
|
| prefix  (variable length)
[
B R e R a2
Figure 2: Address Selection Policy Table Option Format

option-code: OPTION_ADDRSEL_TABLE (85).

option-len: The total length of the label field, precedence field,
prefix-len field, and prefix field.

label: An 8-bit unsigned integer; this value is for correlation of
source address prefixes and destination address prefixes. This
field is used to deliver a label value in the [RFC6724] policy
table.

precedence: An 8-bit unsigned integer; this value is used for
sorting destination addresses. This field is used to deliver a
precedence value in the [RFC6724] policy table.

prefix-len: An 8-bit unsigned integer; the number of leading bits in

the prefix that are valid. The value ranges from O to 128. If
an option with a prefix length greater than 128 is included, the
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whole Address Selection option MUST be ignored.

prefix: A variable-length field containing an IP address or the
prefix of an IP address. An IPv4-mapped address [RFC4291] must
be used to represent an IPv4 address as a prefix value.

This field is padded with zeros up to the nearest octet boundary
when prefix-len is not divisible by 8. This can be expressed
using the following equation: (prefix-len + 7)/8

So, the length of this field should be between O and 16 bytes.

For example, the prefix 2001:db8::/60 would be encoded with a
prefix-len of 60; the prefix would be 8 octets and would contain
octets 20 01 0d b8 00 00 00 00.

Processing the Address Selection Option

This section describes how to process a received Address Selection
option at the DHCPv6 client.

This option’s concept is to serve as a hint for a node about how to
behave in the network. Ultimately, while the node’s administrator
can control how to deal with the received policy information, the
implementation SHOULD follow the method described below uniformly to
ease troubleshooting and to reduce operational costs.

Handling Local Configurations
[RFC6724] defines two flags (A and P) and the default policy table.
Also, users are usually able to configure the flags and the policy

table to satisfy their own requirements.

The client implementation SHOULD provide the following choices to the
user.

(a) replace the existing flags and active policy table with the
DHCPv6 distributed flags and policy table.

(b) preserve the existing flags and active policy table, whether
this be the default policy table or the user configured policy.

Choice (a) SHOULD be the default, i.e., that the policy table is not
explicitly configured by the user.

3.2. Handling Stale Distributed Flags and Policy Table

When the information from the DHCP server goes stale, the flags and
the policy table received from the DHCP server SHOULD be deprecated.
The local configuration SHOULD be restored when the DHCP-supplied
configuration has been deprecated. In order to implement this, a
host can retain the local configuration even after the flags and the
policy table is updated by the distributed flags and policy table.

The received information can be considered stale in several cases,
e.g., when the interface goes down, the DHCP server does not respond
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3.3.

4.

for a certain amount of time, or the Information Refresh Time has
expired.

Handling Multiple Interfaces

The policy table, and other parameters specified in this document,
are node-global information by their nature. One reason being that
the outbound interface is usually chosen after destination address
selection. So a host cannot make use of multiple address selection
policies even if they are stored per interface.

The policy table is defined as a whole, so the slightest addition/
deletion from the policy table brings a change in the semantics of
the policy.

It also should be noted that the absence of a DHCP-distributed policy
from a certain network interface should not infer that the network
administrator does not care about address selection policy at all,
because it may mean there is a preference to use the default address
selection policy. So, it should be safe to assume that the default
address selection policy should be used where no overriding policy is
provided.

Under the above assumptions, we can specify how to handle received
policy as follows.

In the absence of distributed policy for a certain network interface,
the default address selection policy SHOULD be used. A node should
use Address Selection options by default in any of the following two
cases:

1: A single-homed host SHOULD use default address selection optionms,
where the host belongs exclusively to one administrative network
domain, usually through one active network interface.

2: Hosts that use advanced heuristics to deal with multiple received
policies that are defined outside the scope of this document
SHOULD use Address Selection optioms.

Implementations MAY provide configuration options to enable this
protocol on a per-interface basis.

Implementations MAY store distributed address selection policies per
interface. They can be used effectively on implementations that
adopt per-application interface selection.

Implementation Considerations

o The value ’label’ is passed as an unsigned integer, but there is
no special meaning for the value; that is, whether it is a large
or small number. It is used to select a preferred source address
prefix corresponding to a destination address prefix by matching
the same label value within the DHCP message. DHCPv6 clients
SHOULD convert this label to a representation appropriate for the
local implementation (e.g., string).
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o The maximum number of address selection rules that may be conveyed
in one DHCPv6 message depends on the prefix length of each rule
and the maximum DHCPv6 message size defined in [RFC3315]. It is
possible to carry over 3,000 rules in one DHCPv6 message (maximum
UDP message size). However, it should not be expected that DHCP
clients, servers, and relay agents can handle UDP fragmentation.
Network administrators SHOULD consider local limitations to the
maximum DHCPv6 message size that can be reliably transported via
their specific local infrastructure to end nodes; therefore, they
SHOULD consider the number of options, the total size of the
options, and the resulting DHCPv6 message size when defining their
policy table.

Security Considerations

A rogue DHCPv6 server could issue bogus address selection policies to
a client. This might lead to incorrect address selection by the
client, and the affected packets might be blocked at an outgoing ISP
because of ingress filtering, incur additional network charges, or be
misdirected to an attacker’s machine. Alternatively, an IPv6
transition mechanism might be preferred over native IPv6, even if it
is available. To guard against such attacks, a legitimate DHCPv6
server should communicate through a secure, trusted channel, such as
a channel protected by IPsec, Secure Neighbor Discovery (SEND), and
DHCP authentication, as described in Section 21 of [RFC3315]. A
commonly used alternative mitigation is to employ DHCP snooping at
Layer 2.

Another threat surrounds the potential privacy concern as described
in the security considerations section of [RFC6724], whereby an
attacker can send packets with different source addresses to a
destination to solicit different source addresses in the responses
from that destination. This issue will not be modified by the
introduction of this option, regardless of whether or not the host is
multihomed.

IANA Considerations

IANA has assigned option codes to OPTION_ADDRSEL (84) and
OPTION_ADDRSEL_TABLE (85) from the "DHCP Option Codes" registry
(http://www.iana.org/assignments/dhcpv6-parameters/) .
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Appendix B. Examples

[RFC5220] gives several cases where address selection problems
happen. This section contains some examples for solving those cases
by using the DHCP option defined in this text to update the hosts’
policy table in a network, accordingly. There is also some
discussion of example policy tables in Sections 10.3 to 10.7 of RFC
6724.

B.1. 1Ingress Filtering Problem

In the case described in Section 2.1.2 of [RFC5220], the following
policy table should be distributed when the Router performs static
routing and directs the default route to ISP1 as per Figure 2. By
putting the same label value to all IPv6 addresses (::/0) and the
local subnet (2001:db8:1000:1::/64), a host picks a source address in
this subnet to send a packet via the default route.

Prefix Precedence Label
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::1/128 50 0

::/0 40 1
2001:db8:1000:1::/64 45 1
2001:db8:8000:1::/64 45 14
::ff£f£:0:0/96 35 4
2002::/16 30 2
2001::/32 5 5
£c00::/7 3 13
::/96 1 3
fec0::/10 1 11
3ffe::/16 1 12

B.2. Half-Closed Network Problem

In the case described in Section 2.1.3 of [RFC5220], the following
policy table should be distributed. By splitting the closed network
prefix (2001:db8:8000::/36) from all IPv6 addresses (::/0) and giving
different labels, the closed network prefix will only be used when
packets are destined for the closed network.

Prefix Precedence Label
::1/128 50 0
::/0 40 1
2001:db8:8000: :/36 45 14
::fff£:0:0/96 35 4
2002::/16 30 2
2001::/32 5 5
£c00::/7 3 13
::/96 1 3
fec0::/10 1 11
3ffe::/16 1 12

B.3. IPv4 or IPv6 Prioritization

In the case described in Section 2.2.1 of [RFC5220], the following
policy table should be distributed to prioritize IPv6. This case is
also described in [RFC6724].

Prefix Precedence Label
::1/128 50 0
::/0 40 1
1 fff£:0:0/96 100 4
2002::/16 30 2
2001::/32 5 5
£c00::/7 3 13
::/96 1 3
fec0::/10 1 11
3ffe::/16 1 12

B.4. ULA or Global Prioritization

In the case described in Section 2.2.3 of [RFC5220], the following
policy table should be distributed, or the Automatic Row Addition
flag should be set to 1. By splitting the Unique Local Address (ULA)
in this site (£fc12:3456:789a::/48) from all IPv6 addresses (::/0) and
giving it higher precedence, the ULA will be used to connect to
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servers in the same site.

Prefix Precedence Label
::1/128 50 0
fc12:3456:789a::/48 45 14
::/0 40 1
::fff£:0:0/96 35 4
2002::/16 30 2
2001::/32 5 5
£c00::/7 3 13
1:/96 1 3
fec0::/10 1 11
3ffe::/16 1 12
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