. B RIPV6 TR EBR
‘e F 3] 843 RSERREFTTS

CHINA TELECOM

IPv6ER/EiHRE

fR e
B ERNERA VR
2022.10.31




e € ¥nen

CHINA TELECOM

e
o HESHH

° IPV6/SRV6?3'Z7K7F7T\}EEE%
® IPV6EQ$%F]%%&» D)l

o T

2022/12/27 FEEERDARA ST R 2



IPV6EREE - IETF © 1A

22905 2010~2015 2017~ 7

6man, v6ops, Spring. softwire, behave. idr, Isr, sava,
savnetZ T 1E2H

12/27/2022 FEEERDERA SR



ETSI ISG IPE (IPv6e Enhanced Innovation)

F 5843

CHINA TELECOM

ETSI7___ Y\

ghié BII Group Holdings Ltd. V C N LA BS verizon‘/

o:Xao 'ﬁ

Un m@'l.

GAZI ONIVERSITES! POt i e~ SE-NEEAS ORUM soous
UNIVERSITY " pn|L|pp|NES rourticrmaut
...... g

. - g HK FS(’:’?:\:TUREWH Smarl § Lean .
CA'CT | N Ignatla Sensors Ltd &
7 emesasens x a rcep !!1!!;(;! g! BB icmnicns sapesianian §9,
L U L5 University of Athens

o AFRINIC $i
sl ; '
etisalat Wﬁ”w ' Q qa | Cafe I I

Hewlett Packard e I l SLE \"’ (\Asmlnfo o *|PV6NOW WA

‘.. Enterprise O ,Uawei 9loT Lab =
R cosmore .-~

@) AUSTRIAN Innovation Caters ken'l
\\\ STANDARDS T

Mot & e, &y (ommeece, @
e Fomme Vere e Nemirigne A ¥ l v
@& INATe O
¢ Sliass
- P

& g i B
1 WY i, Participants (GRS ﬂ g

PERU

RN
AR
ALEXANDRIA W

R

INSTITUT

FRESNEL ./ & e.reen for use

o

DOTS®
f.r@H G; %ﬁﬂﬁz
ACTIC

CRYsTALVIEWHD &
HIZ IesT

o) COfcom

TURKCELL

Members

22 Members, 39 Participants, 1 Counsellor (2021-07)

12/27/2022

ToR reference Rapporteur Supporters
Huawei Cisco Systems France
1 Gap Analysis (Edl_Jard China Telecommunications
Vasilenko) CN labs
Huawei Tech.(UK) Co., Ltd
China Telecom Cisco Systems France
E:Léag::ésr and Cloud (Cong LI) Huawei Tech.(UK) Co., Ltd
CAICT
Internet POST Luxembourg
IPv6 Only use cases Associates (John Hewlett-Packard Enterprise
3 - .
and transition Lee) Cisco Systems France
Huawei Tech.(UK) Co., Ltd
CISCO TELEFONICA S.A.
(Pascal Thubert) POST Luxembourg
4 Industrial Internet and Cisco Systems France
Enterprise Hewlett-Packard Enterprise
Huawei Tech.(UK) Co.. Ltd
SnT - University of Luxembourg
POST China Telecom
5G transport use Luxembourg University of Luxembourg
cases (Sebastien Huawei Tech.(UK) Co.. Ltd
Lourdez)
IPv6-based BIIGROUP China Telecommunications, University of
6 DataBlockMatrix (Haisheng Yu) Luxembourg, CAICT, Huawei
IPv6 Ready Logo loT LAB (Cedric  Cisco, University of Luxembourg, China
7 Program: loT & Crettaz) Telecommunication, Huawei
6TiSCH
University of TELEFONICA, University of Athens,
g G forConnected and | yembourgh (lon University of Luxembourg, POST

Automated Mobility Turcanu)

Luxembourg

FEBERNERA TR




AFHEE: LUPv6 AEMFE

[a] | Pv 6 B2 % o 4 3 i

Yh bt Fo 3% o 2 — AL,
TN ER AL
# ¥ BIH AT IPv4 e
Ak BT

|Pv4—As—A-
Service : 3 # &
| Pv4 b 489 5 2L E2E
V&1

12/27/2022

\}-L \/—
W LA Tt
IPv63 R EE Hi¥im [a) 49 Bk PO 430 4, Z2E {6 # R
e 2% BMREEF
SRvé6
LB ARG A E
e APN6 .
. }k
* Bier6 1k oh 4K K R % &

RESZRIE S

st F IPv6dy X+
HeEK: 5%
A, A T IPX ALY
R 18] % ) 5

FEHEERN TR ST R

€ ¥He5

CHINA TELECOM

ZETE

| Pv6 X bt B 52 3T 43,
Ho hE P gk N E L
Y& W 2 A

5Dk & %



RFEC8200-IPv6E AT © 1aes5

"IETFF20175&fMRFC8200, iXIFIPVOIMMIRF A EERMIRE, BEEAMIRERIESREHRL
SCHEAIERE MY AIARTLARY, EEEES TIETRXILECHEEIRFCESAHIATE, HMNET
RSFNSEPRR IO ak1S 7 2%, XERFSIPVORIEAY.

IETF blog

o FHXTRFC 24608924 %L
o T FAEAE RN F 5RFC 791 % & L9 IPvAAR ]
o BEHETKTRYBREIEH 49 TAZ,
o« BHFTYREIMK (BIETIMKIRIN) RmE&IE O AtFE 5512 LT EAE, ENIMIE,
o KBIRERBKGERKZAAN “TRR” , FHLHBRRERIBKGAZ,
o BIFETREMKGR®T T X, L Zupper—layerdf K,
o 43F TRFC 5095425871 % 649 & #7 VAM| 4 ATRHO &G K438, 3+ BT & I B4R K 71 & P % T RHO,
« X FRFC 5722, 6946, 7112428021 & #7 &9 | Pvb o B A% 3T B
o FART Z L “IPvém N EEFEMTUY 891 2,

12/27/2022 FEBERMNERA SR 6



XX

iR

Y—%%%

i

FH 7R

CPE

RA
ML

12/27/2022

® yaen

CHINA TELECOM

DNS/

| BGP Peer

T

mIt BEA  ICMP ¥ @Rk

D EERRHERATFRR ;



RFEMREMITE (1/2) € 145

o IPvoEANFIA
« RFC 8201: Path MTU Discovery for IP version 6

« RFC 9268: IPv6 Minimum Path MTU Hop—by—Hop Option
« RFC 8883: ICMPv6 Errors for Discarding Packets Due to Processing Limits

« RFC 9131: Gratuitous Neighbor Discovery: Creating Neighbor Cache Entries on
First—-Hop Routers

o MCLETIH
« RFC 8106: IPv6 Router Advertisement Options for DNS Configuration
e RFC 8781: Discovering PREF64 in Router Advertisements

e RFC 8981: Temporary Address Extensions for Stateless Address Autoconfiguration
in IPvo6

12/27/2022 FE B SR B RN SR 8



R AT R (212) © aen

o WRILAGINIER
« RFC 8504: IPv6 Node Requirements

« RFC 8585: Requirements for IPv6 Customer Edge Routers to Support IPv4-as—a-—
Service (RFCTO843:AH F Y fE)

I

J7 18l
RFC 8273: Unique IPv6 Prefix per Host
« RFC 8475: Using Conditional Router Advertisements for Enterprise Multihoming

« RFC 8978: Reaction of IPv6 Stateless Address Autoconfiguration (SLAAC) to Flash-
Renumbering Events

o iz

« RFC 9096: Improving the Reaction of Customer Edge Routers to IPv6 Renumbering Events
« RFC 9098: Operational Implications of IPv6 Packets with Extension Headers

12/27/2022 FE B SR B RN SR 9



MSAVIZEISAVNET S AR

CHINA TELECOM

o SAVA (H LM ESDyFEHbHEIIEAR R 450D & SAVI

o SAVAZ AR, RAAdE N N =B R, 20085F nk £SAVI WG ARAELIE NP 69 R o bk 363 E

e RFC5210: A Source Address Validation Architecture (SAVA) Testbed and Deployment
Experience

« RFC6620: First—Come, First—-Served Source Address Validation Improvement for
Locally Assigned IPv6 Addresses

e RFC6959: Source Address Validation Improvement (SAVI) Threat Scope

e RFC7039: Source Address Validation Improvement (SAVI) Framework

e RFC7219: Secure Neighbor Discovery (SEND) Source Address Validation Improvement
(SAVI)

« RFC7513: Source Address Validation Improvement (SAVI) Solution for DHCP

« RFC8074: Source Address Validation Improvement (SAVI) for Mixed Address
Assignment Methods Scenario

e SAVNET
o 20227k %, AREALIE T B AR 8] 69 SR L bt BAGE &

12/27/2022 FE B SR B RN SR 10



/74

SRv6E BIREMNAS ® 8¢5

CHINA TELECOM

o TR
e RFC7855: Source Packet Routing in Networking (SPRING) Problem Statement and

Requirements
e RFC8354: Use Cases for IPv6 Source Packet Routing in Networking (SPRING)

o UM

« RFC8402: Segment Routing Architecture
o RFC9256: Segment Routing Policy Architecture

o ¥z

« RFC8754: TPv6 Segment Routing Header (SRH)
« RFC8986: Segment Routing over IPv6 (SRv6) Network Programming

o IZEYEY

e RFC9259: Operations, Administration, and Maintenance (0OAM) in Segment Routing over
IPv6 (SRv6)

12/27/2022 FE B SR B RN SR 11



C AR TRUFRA

=

! € F3e5

CHINA TELECOM

SRv6EIER _
ReizsmE VPN BGP-LS IS-IS OSPF PCEP Protection YANG Deployment
VPN+ | Framework SR Data Plane IPv6 DP IGP BGP-LS MT-based Flex-Algo based
IFIT Framework AMM v6 ISIS OSPFv3 BGP-LS PCEP YANG
EFSRveld
#eEEE]  BIERV6 | Requirements Encapsulation ISIS BGP MVPN OAM YANG
OAM Path Segment DETNET SFC SD-WAN PMTU G-SRv6
APNG6 Problem Statement Use cases Framework Encapsulation Protocols Ext.

12/27/2022 FEBEERDERA SR 12



[o] BB A% ) 48 SR E RV S 5

€ 18

Eesy 4
100%

IPv4/IPv6 X7

2022 B

S %

underlay 2& £ 1%k F F)F5
IPV6Ry I — 01T 7%

(2) TIEEf

HBER, EABEGEATNIMGEA, 0. . NANZ2HE BAGHEE. BRERORERERR. IPvOERA 505
T2, BMIPveRERAE RO, BAIMA PR & ILEEI50% WIAFIPORE X1, BNEENAN KNS, SET0. zRETF
A BARNAGEATRIMVGEIE, H EARKEEARASLHLRIH BT RIPGIR. BAY EHFME. BN EERL NS REEHR
R FAIPVG £ B E R | PR ARERIER, FERAAEERAEIPvSIL.

Bo055EK, 2HERAEMIPEA, b &l HANZLER, REPCRENE. APAR. REMELEHRZE (. N4, F
By BA ARRETUEEFIPG, [FEMERAA, W% RMREMREARTEIGERK, FREFIE RRBANEEERESS.

IPVOIEERA P AR EIBML, MMIPVOREAR AL . HRIMAIPVORE & HLIAEIT0% MEMIPVGRE &k FI20% AU\ EBUFMYE. ERE
ERALMSE R B2 DR MR 2 E S IPve. KERAZHK “TPvb+” AN LA NEREN N8, MEEERARETEENEEEE.

ZRBRLEEAME| TRAPCERNEETE] Iv52F A% TLER2HRER MM, RERAZKERREALR. 71

RIE WEER. NARE. %2RE RERESYHNERE.

12/27/2022 FEBERMNERA SR 13




IPV4/IPVET R AR B HiiR © 1aesi

o ITEFRIA
e RFC 8683: Additional Deployment Guidelines for NAT64/464XLAT in Operator and
Enterprise Networks

« RFC 8585: Requirements for IPv6 Customer Edge Routers to Support IPv4-as—a-
Service (extension of RFC7084)

e RFC 9313: Pros and Cons of IPv6 Transition Technologies for IPv4—-as—a-Service
(IPv4aaS)

12/27/2022 FE B SR B RN SR 14



O A HIPVA/IPVEIT ER A S AR

% 18 /9% HREIAKRS EF/EA RFC
DS-Lite [ i AHRELN BA RFC7870
Lightweight 4over6 % 18 HRE L EAN RFC7596
MAP-T #)i% Tk A BA RFC7599
MAP-E [ i Tk A BEA RFC7597
ABAXLAT Pz KA LN BA RFC6877
SUALE LI [ it HRAELN +F RFC5565

Framework

12/27/2022 FE B SR B RN SR 15



IPV6 B %I AR-464XLAT € 8¢5

CHINA TELECOM

F41/CPE HHIPVEIEN (TikorE L)
A Y — O Internet
E'PV4 CLAT-daemon PLAT-GW
: IPv4
IPv4 R > IPvA R 2% g
APP i RS =%
Meusssssssssssssnssnsnasfesnsnnnnnn ‘ ' ................. ‘){,{{%NAT64 ................................................................ =
F. 3% ANAT64/CLAT 7(ﬁl;ficémé) ) 25 0) L DNS64 (RFC 6147)
~ s Stateless e Stateful ) B AT & A & B AAATT T
(RFC6145) : & F il N AeA%BBX | | NAT6A [-}-------- : 5o IPYOE f Wﬁ.ﬂ;NATM.f
% B2 1Pv4 APPHYAE e >4 | 5 & IPV6E /3l it i
e 7 _ i 2] 1Pv4k 4
e | = C s oot
IPv6 . :W
NS

APP ) i :Z\ IPv6

/ G N | meE

Prefix64 A& KA
(RFC 7050), & 3 M 2&-nl &9
IPv6 &R AT &Ko *

* 18 A 1Pv4-onlyAYFQDN ipv4only.arpa
%, MRIREAAAAILE, 5 AA7E ML
F 7 7EDNS64.

12/27/2022 FE B SR B RN SR 16



FigELBMES © $aes

CHINA TELECOM

o RIG
o Fa M 2T &9°IPv4-As-A-Service”
o FARAE. A TN 693 hE 4 B b
o PR P ELIPVOHu L, #5045 TR TIPVE A A ) 2 1 4+
o
« 1T % 643K H K koperator & BT i A
o HRZAKFZFE, KF LB R FH operator ] IIk I il
o FHPIEEITIPVE L HARERIER T &

IPv4 | |4-6%5 1% 6-4t4%| |4-6%4 6-Afkia 4-GHEEH 6-4%% IPv4
APP ES ZES ZES ZES ZES EES AR5

N

IPV6 ZhIPVEIEN ZhIPveM 451 4 IPV6 K] 2% 2

APP

IPv6
7| BRSER

12/27/2022 FE B SR B RN SR 17



F 5 €43

CHINA TELECOM

IPV6E F ) BB BR 4

o ZERNEEIXKZERBAEMKLERE, KX TF
e  “IPv4-As-A-Service”
s BR¥RILKSE
s LEXEA
o HAVAZ
o EIPVEE R AR FHGFEE A FFA
o IEFHIPV6ERIRIFREMNMRITEF™ W1k

RIPvANY 5519 R T 7R H]

200.1.1.1/24

H1

200.2.1.1/24

H2

Pref6-2:
2001:DB8:2::/48

12/27/2022

FEHEERN TR ST R

18



M 31ERRER A% H N 32 #&

IPv4ithlit (324i)

B RkBI&EPref6 (484i)

‘ [ FET 4 Ry L R U] 1
(1 1PvA-IPVEHE T il
5t

0000...000 -

BAKIPVIEIE (128(1) 2001:db8:0:1::202.0.113.1

12/27/2022

2BRIPv4th 1t

=g

© Faen

HEIPVARENE]IPV6
(BT 2/5E—MNIBRS)

]



K A Z2FFramework © 1aen

draft-xie-v6ops-framework-multi-domain-ipvéonly

pmzommmmomnoes \ PE2
[
. PEL ' ADPT : p
Rule : 11 Rule Rule
management <=:=====}============= = =| management [ == == == === P» management
. layer I layer layer
! A :
! T2 |
I A 4 :
ou | Routing | ! 14 | PV C IPVE
V4 router | processing < routing [« > - »| routing
| layer . engine= o1 engine
S 4 I R
1 |
| :@ | ; (IPv6
Nk ! router)
IPv4 5! T Daa : 16 IPV6 IPV6
&> packet 4—|—:—> forwarding 4—:—|—> packet [ i[ < »  packet
L y forwarding ! layer ,: forwarding forwarding
SeooooolIIIle . Pv6-only network
¥R E

#1ZE: RFC6145: IP/ICMP Translation Algorithm
fxi& . RFC2473: Generic Packet Tunneling in IPv6 Specification

12/27/2022 FE B SR B RN SR 20



B € 1Ak
o IPVORFEHE K., it fed BERHMWIRANRIETF T /52—, KRIPVOM &gz g P K

f»}lﬁﬁﬂ'é@ =] 73@&/5 ﬁ'—ﬁ?’bm\o
SRV @R IB 2 L AT IETFAR/EL 9 & & ) # | FHRMBZ —.
A EMMARAENSEERN S TRERENEZARNHTZEFINRL,

BRRIPVOR B EZ TG, T2 H— T R EBBREREMRSE TR R &E S F
E a9 H FAEEAR

12/27/2022 FE B SR B RN SR 21



€ 18

2022/12/27 FEEERNE RN SRR 22



