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IPv6 +: EIR5GFI=AIIPRILEFRAS

SDN for Central
Control/Network
Programming

1970, ARPANET . an
. Single Service Integrated Bearing SDN

of Multi-Service - (I)r]:tTek:innets l l

Connectivity
= = . (Ccgn))
e Ty s & A

IPv4 Internet MPLS Transport All IP + IPv6+
(MPLS for IP Core/  (VXLAN for DCN) (Cloud/5G/loT, etc)
Metro/Mobile Transport)

o IPVOERE: Ml EAEREEEZIEXAIIPVOERE
o SGHETEENEM, =iZ 7T EEITSEE
o |IPVO+HY(ER:
o ETXIPELIAMRFEYE, FEARMNEEEEETEES
o ETIPveY EL/SRHEFY BMIFEZMENEER, wEmlSSaIE K,
o ETFXIPFEINMAMNERESE ], SCIIPERSMNESN NS, BAMNENE.
o EENESHUTENTER, H—THE IPv6
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IPv6} &sk/SRv6: ERIFRFRIMLEAIfRIEEE]

SRH: = EM4En]fRmiz=SIE

SRv6 SRH Header
PHeacer [™1oggt | 1288t | 1288t | 1286t
IPv6 Header __—J\\

IPv6 i sk

Hop-by-Hop Options Header

Destination Options Header

Routing Header/SRH The “Function” can identify

LZVPN/LIVPN, and any senvices or APP

Destination Options Header

IPIEZENARE: ToiEE (IPv4/IPve) ; Bk (MPLS) ; &BeiEiE (SRv6/IPv6+)
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IPV6 -+ TR FTFIFTRERIFR IR

IPv6+ 1.0: SRveE{iligE]
SRv6 VPN
SRv6 TE
SRv6 FRR

IPv6+ 2.0: EMRSG/=BI¥TNE
Network Slicing/VPN+ - OAM - SFC
In-situ Telemetry/IFIT - Path Segment *  SRv6[E4E
BIERvV6 - Detnet - Path MTU

IPv6+ 3.0: APNG - EEHIR FERIFTISESSIEF R
fE&HE: IPv6l RLEiEMNAERSMEE
EHE: =/MESBETEFYNEEER
GIP6: i&@RIPv6 - IPveFRiFIEaYE AN
GIP6[E: IPREESR—ZIFIPV6FIFIE
GIP6RIA: SDWANZ
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IPv6+ MR RESHE

PV6+ 1.0 | RFCBA0ZSRArchitecture | | RFCB7S4:SRH | | RFCB986: SRV6 Network Programming |
1S-1S OSPFv3 BGP-LS BGP SR-Policy Protectio
SRv6 - RFC queue | | waLC - WGLC WGLC -lde n A

SR SID IPv6 Slice | | SR SID IPv6 Slice | | Inter-Domain || Hierarchical
o F k
Slicing ramewor DP ID DP CcP ID CP Slicing Slicing || YANG
IFIT Framework - - IGP BGP-LS BGP. PCEP YANG
IPv6+ 2.0 SR-Policy
5G & Cloud . . MSR6/ . Problem .
SRv6[ESs |Requirements| [ Analysis Framework BIERVG Requirements| | o .. || Encapsulation
- Path Segment Path MTU DETNET SFC
IPv6+ 3.0: _ _
APN/CAN Problem Statement Use cases Framework Encapsulation Protocol Extensions

| RFC ] WG Draft Potential WG Draft Individual Draft
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http://www.ipv6plus.net/

IPv6+ 1.0: SRV SEEMEPEWETT T, ISHEAEIE

BGP_LSfor SRv6
VPN&SRvV6 Path
extension____

(Cag))

(CCgxr))

- N

—_— --_—-_-
-—
———

SRv6 EPE extensmﬂ

@ @
>< L e

SRv6 EVPN/SRV6 L3VPN

PCEP for SRv6
MBN&SRV6 Path
extension == ====a_____

SRv6 Bt F kR

SRv6 Arch O H

Base
SRH O H
VPN SRv6 VPN O H
IGP ISIS for SRv6 O H
OSPFv3 for SRv6 O M
SDN BGP-LS for SRv6 O M

Interface | pCEP for SRv6 O M

O: Draft, No Risk  A: Draft, With Risk  X: Incomplete Draft
Page 7

AXIN5eRkZ2 ] 2XSRV6EIE

Wiz, EEREFE

. Implementations

Huawei: VRPV8; ATN, CX600, ME60, NE5000E, NE9000
Cisco:10S XR/XE
Open Source: Linux, FD.io VPP; Wireshark, Tcpdump, Snort, IPtables, Nftables, etc.

Inter-op tests:
EANTC 2019 — Test cases: SRv6 VPN, TI-LFA

Deployments
Softbank
lliad
LINE
China Telecom
China Unicom
CERNET2
MTN

See draft-matsushima-spring-srv6-deployment-status for details
& HUAWEI




IPv6+ 1.0 (1) SRvELTE4S ¢

Area Topic Draft Vendors Operators
Architecture SRv6 Network Programmin RFC8986 Cisco/Huawei CEEEEE]
g g Canada/Softbank
SRH IPv6 Segment Routing Header (SRH) RFC8754 Cisco/Huawei Bell Canada/Softbank
ISIS Extensions for SRv6 draft-ietf-Isr-isis-srv6-extensions Cisco/Huawei Orange
IGP
OSPFv3 Extensions for SRv6 draft-ietf-Isr-ospfv3-srv6-extensions Huawei/Cisco
. : Comcast/Bell
VPN SRv6 VPN RFC9252 Cisco/Huawei Canada/Softbank/Orange
BGP-LS for SRv6 draft-ietf-idr-bgpls-srv6-ext Cisco/Huawei/Ericsson Bell Canada/ Orange/AT&T
SR Policy Architecture RFC9256 Cisco Bell Canada/BT/Microsoft
SDN Interface BGP for SRv6 draft-ietf-idr-segment-routing-te-policy  Cisco/Huawei/Juniper Microsoft/Google
PCEP for SRv6 draft-ietf-pce-segment-routing-ipv6 Huawei/Cisco China Telecom
BGP Flowspec for SRv6 draft-ietf-idr-flowspec-srv6 Huawei China Telecom

« SR Policy ArchitectureflISRv6 VPNXIRIERN &R /IRFC,
- SRv6EMIEMISHERBESEBIWGLC, #ABIRFCETRBMER.

Page 8 S Huawel



IPv6+ 1.0 (2) SRv6{=EY

Area

Yang
Models

Page 9

Topic

SRvV6 Base Yang

SRv6 TE Yang (SR Policy Yang)

SRV6 ISIS Yang

SRv6 OSPF Yang

SRv6 PCEP Yang

SRv6 VPN YANG

Draft

draft-ietf-spring-srv6-yang

draft-ietf-spring-sr-policy-yang

draft-ietf-isis-srv6-yang

draft-ietf-Isr-ospf-srv6-yang

draft-ietf-pce-pcep-srv6-yang

draft-ietf-bess-srv6-services-yang

SRv6 YANGIEBUR W S NBEERIT EFH.
SRv6 IGP/VPN/PCEPHIYANGIRBHEMRE A TEHER, SRv6EMISHEREREMEIEME A TIEFHER,

Vendors

Cisco/Huawel/Infinera/
Ciena/Ericsson

Cisco/Huawei/Juniper

Cisco/Huawei

Cisco/Huawei

Cisco/Huawei

Cisco/Huawei

Operators

Bell Canada/ Softbank

Bell Canada/
Softbank

LINKEDIN/Orange

2 Huawe!



IPv6+ 1.0 (3) SRv6ixzZliR{FIAS M AEEE

Area

Protection

SRV6
Deployment
Migration

SRV6 Security

Page 10

Topic

Mid-point Protection

Mid-point Protection

Egress Protection

SRv6 Deployment Status

SRv6 Deployment
Consideration

SRv6 Security Framework

- SRv6 Deployment Considerationt&fill’ Y SRv6 Policy, {FIKRILE.

Draft

draft-hu-spring-segment-routing-
proxy-forwarding

draft-chen-rtgwg-srv6-midpoint-
protection

draft-ietf-rtgwg-srv6-egress-protection

draft-matsushima-spring-srv6-
deployment-status

draft-tian-spring-srv6-deployment-
consideration

draft-li-spring-srv6-security-
consideration

Vendors

Huawei/Juniper

Huawei

Huawel

Cisco/Huawei

Huawei

Huawei

Operators

China Telecom

China Telecom

China Telecom

Softbank

CAICT/China Telecom
China Unicom/Unipay/MTN

CAICT
China Telecom

SRV EGRZFRIERE.

2 Huawe!



SRV E45ZEIAH2019-20225, H=E: 5->2->1(C-SID)

—> [E4&: CRH —— x

o~ SR SR 2244 SR 284
e r e mmm o FRAWGH FEARFC8402 EE:ﬁSJIEDﬁ — Eﬁ:GC_SSAD? e
- = \"/ .
SRH ‘ SRH SRv6 NP ! o OrS Rt notE
®

=] - P
SR EASIEH mm e WG Sgesm o l (next/uSID, replace/G-SRv6, next&replace/HEH )

o oo o

2012 2013.06 2014.03 201412 2015.12 2017.03  2018.07 2019.02 2019.07 2020.2

2020.5

%

—> E48: uSID

1. =RUIFESHMAZE: CRH(J), uSID(C), G-SRv6(H), Unified SID(Z), vSID(Orange)
2. JakKG-SRv6SUSIDIBRNVRRI 23085, REMINALESGHA—NC-SIDEE, BERKOITIFAEE,
3. HRIC-SIDIETENMEIMEL.
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G-SRv6/REPLACE-C-SIDE4EEIE (1)

BEFHERS%EYE
 JR4SRv6 SIDJ9128bits IPveitsit, 1M =MBS/Locatorititib =SB/ 7 55 EE
« MNP mEILocatorB KB D ERRM E— 1N ARERBIHEIE B ER R o FeHY, ixdtbil=s
i8], #R9Common Prefix
« E£—SRH SR Listsr

o« Common Prefix@ESRHAARRER, SEHNMEISG—RIGIE: IPv6 DA
* Node ID + Function ID ABHSE, SRHPFFIZ(SEMEIR, fRJaCompressed SID(C-SID)
+ Argumentd[i&, B%E0, Padding=FERIEER0, THAERE, TEEMER

Node Locator

* [ commonprefixinipvona |
Node-ID1 Func Args(opt) Padéding Node-ID1 Func
Node-ID2 Func Args(opt) Padding Node-ID2 Func
Node-ID3 Func Args(opt) Padding Node-ID3 Func
Node-ID4 Func Args(opt) Paeeding Node-ID4 Func
Node-ID5 Func Args(opt) Padding Node-ID5 Func
Node-ID6 Func Args(opt) Padding Node-ID6 Func
)
| ‘ | /
(SR )
SRv6 SID List j’i”g _C;Ig st
16 Bytes * 6 = 96 Bytes m24Bytes
Page 12 S Huawel
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G-SRv6/REPLACE-C-SIDE4EIRIE (2)

—HEEATERIESRSID

-+ SRHHfY128bitshATEf%E4 * 32bits C-SID, IWICL (Compressed SID left) #RRAC- version Traffic Class Flow Label

Payload Length Next=43

SID#E128bits/32bits=4 SID/MEIRFRINIE, EYEO~3

- EEEEHIC-SID = SRHISLI[CL] , $5i%32bits C-SID¥MZIPv6 DAICP: CP+31]

. ZENX COC(Continuation of Compression) Flavor, #RxRT~—NSIDEESEFHIC-SID,
WNEREHECOC Flavor, #RIZT—NSIDA128bits SRv6 SID

Source Address

Next Header Hdr Len Routing Type

{791'EEE.’I Last Entry Flags

if local SID is a COC Flavor SID // Update 32bits C-SID to DA VPN SID (128 bits)

C-SID

. COC flavorZ{LlF-PSP flavor, 7EIGP/BGP4EISRv6 SIDRY, @idis4im A% _ (32 bits)

Hop Limit

CL Padding
(2) (0)

Segments Left
Tag

32bits copy

| ifDACL= 0 // First C-SID in next 128 bits !

| SL--; CL = 3; : Padding(0) /

i else // Next C-SID in current 128 bits ! el da
! l C-SID6(COCFlavor)

: CL"; 1

! ] i C-SID5(COC Flavor) s
! DA[CP.CP+31] = SRH[SL][DA.CL]; // CP: Common Prefix length : C51D4(COC Flavor)

i Forward the packet based on new DA; : C-SID3(COCFlavor)

| else i C-SID2(COCFlavor)

i ) i C-SID1(COCFlavor)

. _S _R_\_/_6_ F_)_r ?_C _e_s_s_l_n _q ___________________________________________________________ | Payload

Page 13 S Huawel
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uSID/Next-C-SIDF%:

32bit C-SIDZ5|

uSID uSID-Block Active C-SID Next C-SID Last C-SID
ﬁfiﬁﬁ bbbb:bbbb::/32 0100:0001 0200:0002 0300:0003
uSID uSID-Block Active C-SID Next C-SID EOC :
%EEE bbbb:bbbb::/32 0200:0002 0300:0003 0000:0000
[RI2
. EHIEAMFEISIDSEER, PARIINAIRISRESH Block : C-SID
. EHEC-SIDEYZR{R (C-SID Carrier) 79128bitfSRv6 SID, EHi&=79:
o Active C-SID: HaIiEERAISID, =5 a32bits
o Next C-SID: T—C-SID, EIBEEawmEEIActive C-SIDME, AEREERHIE
o Last uSID: ZA128bitsH&f5—C-SID
o EOC(End of Carrier): C-SIDRYRIERF, €0
o  Xie@MlActive C-SIDAEOCHT, Z&IEC-SIDEYSME, $H{TEND SIDRYERE, B T™—

128bit SRv6 SIDZIDAR,

Hj?rﬁﬁx&?%ﬁf, uSIDEE{A T 16bithISID#H T/ESE. EF16bit/E4ESID, 1BEE32bitFFHEE/)N, {BXW
BMYNEXRES, I REREE.

AT HEER16bitESE, SINEBSIDIAMESIDELS:, 7E16bit C-SIDHFEREAMABFXHEBFIAMSID:
Bi4bit 0-D: F£R2BSID, SFASIDEEEI14/16 ; 0-DXXX E£BC-SID, §14M4K SIDEE
Bi4bit E-F: FRAMSID, HAASIDEZEI2/16; E-FXXXEARMC-SID, H24M4K SIDEE

—/Blocksig14 x 4096 = 57344 221D, FAPFIATAMIEND SID, ANSEANTR, SEUSHOEE
Zbit, BATFIMHEIINE,

—Block?H2 x 4096 = 81924NAMEID, FAFEND.XSID, W55SID, BSIDEER, &R BHSZR.

Page 14

HSRi%E, BAEH

—AuSID-Carrier 128bits&B5ERkfE, SLRET, ZET—M28bits

Version TC Flow Label

Payload Length Next Header =43 Hop Limit

Source Address

Destination Address 128 bitsi#

n

Next Header Hdr Ext Len Routing Type Segments Left
Last Entry Flags Tag

VPN SID (128 bits)

Block (32 bits)
uSID5 (32 bits)
uSID6 (32 bits)
uSID7 (32 bits)

SRv6 SID4 (128 bits)

Block (32 bits)
usID1 (32 bits)
usIiD2 (32 bits)
uSID3 (32 bits)
Option TLV
Payload

2 Huawe!



IPv6+ 2.0 (1) SRv6E4&F1Path MTU

Area Topic Drafts
Compressed SRv6 SID List draft-ietf-spring-compression-
Requirements requirement
Compressed SRv6 SID List draft-ietf-spring-compression-analysis
Analysis

Compression

Compressed SRv6 Segment List

Encoding in SRH draft-ietf-spring-srv6-srh-compression

Segment Identifiers in SRv6 draft-ietf-6man-sids

Path MTU (PMTU) for SR Policy draft-peng-spring-pmtu-sr-policy
Segment Routing Path MTU in

BGP draft-ietf-idr-sr-policy-path-mtu
PMTU i?&éﬁi?@“ﬁﬂi"ﬁ?—?d” draft-ietf-idr-bgp-ls-link-mtu

PMTU in PCEP draft-ietf-pce-pcep-pmtu

PMTU in ISIS draft-hu-Isr-isis-path-mtu

* SRv6 C-SIDEEAERERFAEPIRGHL, SREITIFHIEN.

Vendors

Huawei/Cisco/Juni
per/ZTE/Nokia

Huawei/Cisco/Juni
per/ZTE/Nokia

Huawei/Cisco/ZTE

Cisco

Huawei/Cisco

Huawei

Huawei

Huawei

Huawel

Operators

China Mobile/China
Telecom

China Mobile/China
Telecom

China Mobile/China
Telecom/FT/Bell
Canada/Alibaba

Verizon

STC/China Telecom

China Telecom

China Mobile/MTN

China Telecom

. FRERSRV6 SIDSIPVOI YRR, SMANTIEASAEEHTES, HoOSRTIREEMHETTLC,
rage s Path MTUBIS M TUISSRIEREURARSRVCIEEITE, SRERMTIFBEM,

2 Huawe!



VPN +: (RS SRE
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It e

imE i Y] A BT

* MEY R L ERERE
- OE, Wi, AR, Wk
© U E i W 254 i E

P25 )) FSEBIL

- MENASHAGBMESTE  gry6/IPYO
- AT, RBRREES based
© WA BUREIRA |

JREMERIRY] D

- Y)EEO

- BIETED (Flexk, EEMFED)
© MIZEER PN

* TSN

https.//tools.iettorg/html/draft-iett-teas-enhanced-vpn “ HUAWEI




SRv6 VPN +1¥¥ &
HEFE

BN RARRMNEY] FoERIZAYSRY6 Locator
BANMETEHISRVE SID iz A BLocator
(EFA—2BSRv6 SIDIRFSFEMEZT] HAVEFMORIR

dEHISEE

TR S NET FiLocator, SIDIIRERIEER
KEMZTI FiE$N, TTEETY R YRS AR

IETF VPN + {5 AL 3R

VPN+ Framework

https://tools.ietf.org/html/draft-ietf-teas-enhanced-vpn-01 (L/E4HCHR)

SR/SRv6 based VPN +

https://tools.ietf.org/html/draft-ietf-spring-sr-for-enhanced-vpn

IGP extensions for SR-based VPN +

https://tools.ietf.org/html/draft-dong-Isr-sr-enhanced-vpn

SRv6 VPN + 5 &I

Page 17

CL A 2 K185 T e 7nSRve VPN + W 2547) F Ji2 284 - F e A G138

[
M FARIRMEE)

RILELN A #1

SRv6 SID (128bit)
A

|

Locator

Wt UL A N

Functions/Args

Ll — — — — — — — =
RILEHI A #2 @%”Ml


https://tools.ietf.org/html/draft-ietf-teas-enhanced-vpn-01
https://tools.ietf.org/html/draft-ietf-spring-sr-for-enhanced-vpn
https://tools.ietf.org/html/draft-dong-lsr-sr-enhanced-vpn

BFIPvoEEmY R3Zi Mt HiRiR

N Ve TS GRS | e e e g A e — g s
© payoaslengn © HopLmt ISR ER— R ~
IPv6 B EE), SRR

Header
IPv6 ER9ithilt/SRv6 SIDABFEIEEMLEIRIMAZUE, HEIHED/T—b
VTN-IDAFEFEELZEOTHZME F SErFERO/ LR ER
- SR RETERAGAEAL :
MATFHRIMST R EREX BRI RS TS
MO REAMED RS ERLocator/SRv6 SIDHE, F#EEARIHIBER

HBH { Next Header Hdr Ext Len VTN-ID o

Header - jotreader  HorExtLen  Routing Type =4 Segmerts Lef2
ClestEwy  Fes T

Routing
Header A
(SRH)

VTN-ID=2 VTN-ID=1 PRBIART
oF A6::1 C GEO0/1/0
— e ) s Mainlf | VTN-ID
B e — N . GE0/2/0 | Mainlf | VTN-1ID | ISHBIN
I—h_‘l GEO/1/0 1 FlexE1
D > PlexE3:VTN3
& $ » GEO0/1/0 2 FlexE2
GE0/1/0 3 FlexE3
“ GE0/2/0 1 FlexE1
% GE0/2/0 2 FlexE2
Page 1 GE0/2/0 3 FlexE3

IPv6 VTN-ID¥ & : tools.ietforg/html/draft-dong-6man-enhanced-vpn-vtn-id




s RIPRET] AT ERRE

ILEH R 5Aa 3
. Nz TR
W 254 1 B A 4 T VPN+ [ £ 4] B SCHRZEH &2 SGRIEMEYERE S22
&Nz ] T N g &Nz
MEAUSEE s Rl BRI RS ATRER e
RILEY) F SEEE AN SRS
v v v v
SRIU4EHE X H BIH R (Slice ID) PG A X7 B B R R RIS S
My N2 unper QA Q2
E?MTE’\]IGP‘U] }#E%ﬂﬁ F%::ve‘a m %tﬂHFE Eﬁc{‘t HUAWE! J ﬁ%;uﬁﬁﬂ%ﬁtﬂ}#%*@ HUAWEI Eg%mﬁtﬂg EA\NeEI
z R5%
EFrlex-AlgofIGPHI K 4E a2 IP/MPLS [ 4517 5 SCH1 JUSE):FZ%E
HUAWE! HUAWE! s'é
EHFMTHIBGP-LSY] i #2%IE %{Vé BEFHRISHENME S 24T N2 IPveiR BT R e
(IGP/BGP-LS) - &2 &2
E T Flex-Algoff BGP-LST T 12 HIH o§ SREmEREB AT R o W 224 P SRR Hoawe
b 4 PE BASAK JUNPET Az 2k
BT RIGP/BEPLS)  EessoNZ MPLSHESRB IR TR
N2 IPv6 HBH ] & IDF & g:vée
SRfor VPN+HI )y il IPv6 Flow Labell]] i 3~ & m
REEBASD g WPLSTRAMAHESRE N2
R JuniPer AAXES  TIEAEZE  REC

MPLSZE RiFE I R HET B ZTE

Page 19 S Huawel



IPve+ 2.0 (2) Network Slicing and VPN +

Area

Framework

SRYI H

Slice IDY] Fr

EEI Y] Fr

JRRACYI Fe

Page 20

Topic
IETF Network Slice General Framework

VPN+ Framework

Resource-aware segments

SR for VPN+

IGP Flex-Algo for SR-based VTN
BGP-LS Flex-Algo for SR-based VTN
IGP Multi-Topo for SR-based VTN
BGP-LS Multi-Topo for SR-based VTN
Scalability Considerations for NRP
IPv6 HBH based VTN ID

IGP for Scalable VPN+

BGP-LS for Scalable VPN+

BGP SR Policy for NRP

BGP Flowspec for network slice traffic steering
Framework for End-to-End IETF Network Slicing
IPv6 Encap for End-to-End IETF Network Slicing

SR for End-to-End IETF Network Slicing
Hierarchical IETF Network Slices

Drafts
draft-ietf-teas-ietf-network-slices

draft-ietf-teas-enhanced-vpn

draft-ietf-spring-resource-aware-segments

draft-ietf-spring-sr-for-enhanced-vpn
draft-zhu-Isr-isis-sr-vtn-flexalgo
draft-zhu-idr-bgpls-sr-vtn-flexalgo
draft-ietf-Isr-isis-sr-vtn-mt
draft-ietf-idr-bgpls-sr-vtn-mt
draft-ietf-teas-nrp-scalability
draft-ietf-6man-enhanced-vpn-vtn-id
draft-dong-Isr-sr-enhanced-vpn
draft-dong-idr-bgpls-sr-enhanced-vpn
draft-dong-idr-sr-policy-nrp
draft-dong-idr-flowspec-network-slice-ts
draft-li-teas-e2e-ietf-network-slicing
draft-li-6man-e2e-ietf-network-slicing

draft-li-spring-sr-e2e-ietf-network-slicing

draft-dong-teas-hierarchical-ietf-network-slice

RSN R RGBT REASEHVPN+SEILMEIHAWG LCHER:

Vendors

Juniper/Ciena/
Futurewei

Huawei
Huawei/Cisco
Huawei/Cisco
Huawei
Huawei
Huawei
Huawei
Huawei/Juniper
Huawei
Huawei
Huawei
Huawei

Huawei/ZTE
Huawei
Huawei
Huawei

Huawei

«  ETFSR SIDHME R ARNSRERBETHEN, BFSIDIRRIAERNIESHEZIAR;

- PRI EFRSEESR, Blailh. BERREXERECTRTR.

Operators
NTT, Telefonica, Microsoft

China Mobile/KDDI

China Mobile/China Telecom/KDDI
China Mobile/China Telecom/KDDI
China Telecom

China Telecom

China Telecom

China Telecom

China Mobile/China Telecom
China Telecom/Verizon

China Unicom/LGU+

China Unicom

China Unicom

China Telecom/China Mobile
China Unicom/ChinaTelecom
China Unicom/ChinaTelecom

China Unicom/ChinaTelecom

HFslice DHMEIN R ARRLERIIAFECITENER, BEFIPve HBHEUD R IDEFEMIETHER, SR RIEZLUNE; 8L vuawer



IFIT (In-situ Flow Info Telemetry) : BEERAEUERMEIEE

LOC-D Funcl

LOC-C Func2

LOC-B Func3
LoC-D Funcl

In/Out TS1
LOC-C

Func2

In/Out TS2
LOC-B

Func3

In/Out TS1

LOC-D Funcl

LOC-C Func2

LOC-B Func3
In/Out TS1
In/Out TS2

In/Out TS3

Hdr |@_’,¥’_I_| Payload ]
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LOC-D Funcl

LOC-C Func2

LOC-B Func3
In/Out TS1
In/Out TS2

In/Out TS3

In/Out TS4

IFITEEPE R E TelemetryZ8ia

EhlEs

IFITRE NEELS

PN ' Y
PN
oy

I ingress

HOREIR
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IPv6+ 2.0 (3) IFIT (In-situ

Area

Framework

Data plane format

Encap type

Control Plane

YANG model

Page 22

Topic

In-situ Flow Information Telemetry
Framework

Clustered Alternate Marking Method
Data Fields for In-situ OAM

In-situ OAM Direct Exporting
Alternate-Marking Method

Enhanced Alternate Marking Method

IPv6 Application of the Alternate Marking

In-situ OAM IPv6 Options

SRH for the Alternate Marking
Multicast On-path Telemetry Solutions
BGP SR Policy for IFIT

Path Computation Element Communication
Protocol (PCEP) Extensions to Enable IFIT

BGP Extension for Advertising In-situ Flow
Information Telemetry (IFIT) Capabilities

A YANG Data Model for In-Situ OAM

Flow Information Telemetry)

Drafts
draft-song-ifit-framework

RFC 9342
RFC 9197
RFC 9326
RFC 9341

draft-zhou-ippm-enhanced-alternate-marking

RFC 9343

draft-ietf-ippm-ioam-ipv6-options
draft-fz-spring-srv6-alt-mark
draft-ietf--mboned-multicast-telemetry

draft-ietf-idr-sr-policy-ifit
draft-ietf-pce-pcep-ifit
draft-ietf-idr-bgp-ifit-capabilities

draft-ietf-ippm-ioam-yang

- BIREARXNBEPREE, RHSKRFC.
- BFFTHESCHENS RIEFHHERCEE LIFAEN.
© RS HHEIRESTIRMANFTRISE T—SiERNER.,

Vendors
Huawei

Huawei
Cisco/Huawei
Huawei/Cisco

Huawei/Ericsson

Huawei

Huawei

Cisco
Huawei
Huawei/Ericsson

Huawei

Huawei

Huawei

Huawei/Cisco

Operators

China Mobile/China
Telecom/SKT/LGU+

Telecom ltalia

Telecom ltalia

LGU+/China Mobile
Telecom ltalia

Telecom ltalia, China
Mobile, China Unicom

Telecom ltalia

China Mobile/Unipay

China Telecom/Unipay

China Telecom

2 Huawe!



MSR6/BIERV6: FBIFTIRSHIE

- T T T =< -~ o | am B, | want channel X
7
Vs
/
// | am C, | want channel X
| received info
/7 -,
S e e <y i L
; 1€1D1E 2 .J
(] |
@ N ! The intermediate nodes
2 by . do not need to know the
Source N ~ multicast group
. . N . .
BltStrlng \ information user want.
N
Encapsulate bitstring S
01111 )
of B,C,D,E in packet
t and send it to B,C,D,E

B,C,D,E

® ETBitStringFHIHM L BIg EEWE, EFHEIMitAR—IRIE
® JHTEBIERIR Lk #E W BitStringf5 B, SEBIRESHIE

Page 23 S Huawel



ALy

£

400
— . *9%%* Datatracker Groups ~ Documents = Meetings ~ Other ~ gengxuesong ~ lET F
I ET F*I Y J&E . M SRG BOF Multicast Source Routing over IPv6 (msr6)
About = Documents  Meetings  History  Photos  Email expansions  List archive »
%iy WG :l:rn;:ym ::rl:cast Source Routing over IPv6
Area Routing Area (rtg)
- MSR6 Side Meeting @IETF112 socumant depandencie:  ([EEIN
>  https:/itrac.ietf.org/trac/ietf/meeting/wiki/112sidemeetings bersormel o e et
« MSR6 BOF @IETF114 e semeribe e s et s it s
> https://datatracker.ietf.org/group/msré6/about/ chat Room address ettt
B
Topic I-D Version Authors
MSR6 Requirement draft-cheng-spring-ipv6-msr-design-consideration Update,-01 China Mobile, Verizon, Huawei, China Unicom, China
Telecom, H3C
draft-li-spring-ipv6-msr-gap-analysis -00 Huawei
draft-liu-msr6-use-cases Newly published, -00 China Mobile, China Telecom, China Unicom, Huawei
MSR6 BE draft-Ix-msr6-rgb-segment -00 China Mobile, Huawei
MSR6 MVPN draft-xI-msr6-source-segment -00 Huawei, China Mobile
MSR6 TE draft-geng-msr6-traffic-engineering Updated, -01 Huawei
draft-geng-msr6-rib-segment-00 Newly published, -00 Huawei
draft-xu-msr6-rbs Newly published, -00 Huawei
draft-chen-pim-srv6-p2mp-path Newly published, -00 Futurewei
draft-chen-pim-mrh6-01 Newly published, -00 Futurewei

Page 24 SL Huawel



SRv6 Path Segment & OAM: EEHMIEEIFRSIEGEN S

- §

rd Y

Case 1: E2E Protection

, S ;
PCE/ P?EBC for Paﬂ}S\egment _ Case 2: PM based on Path Segment

- ~

e

based on Path Segment e

H“l"""- :

A2::1
A2::1

Ad:-10
Ad:: 10 (PSID)

(PSID)

- .
-, —

Case 3: Bi-difectional SR-TE Path

Page 25

Next Header

Hdr Ext Len Routing Type Segment Left

Last Entry

Flags Tags

Segment List[0]

Segment List[1]

| SRv6
SID List

Segment List[n]

SRv6 Path Segment

S Huawel



IPv6+ 2.0 (5) SRv6 OAM and Path Segment

Area Topic Draft Vendors Operators

OAM in SRv6 RFC9259 Cisco/Huawel Softbank/Bell Canada
OAM

SRV6 Light iOAM draft-li-spring-light-weight-srv6-ioam Huawei China Mobile

Use cases and Mechanisms of

MPLS Path Segment draft-ietf-spring-mpls-path-segment Huawei/Cisco China Mobile

SRv6 Path Segment draft-ietf-spring-srvé-path-segment Huawei/Cisco China Mobile/China

Telecom
Path Segment and Bidir Path in draft-ietf-idr-sr-policy-path-segment Huawei/Cisco Chln_a Telecom/China
BGP Mobile
Path Segment Path S d Bidir Path i China Tel /Chi
ath Segment and Bidir Path in e . . ina Telecom/China
BGP-LS draft-ietf-idr-bgp-Is-sr-policy-path-segment Huawei/Cisco Mobile
Path Segment in PCEP draft-ietf-pce-sr-path-segment Huawei/Cisco/ZTE  China Mobile
Bidir Path in PCEP draft-ietf-pce-sr-bidir-path Huawei/Cisco China Mobile
ID Space Delegation draft-li-pce-controlled-id-space Huawei China Telecom

« SRv6 OAME&TIRFC9259
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TAE RIS ILRAR

TURIGHE

‘%‘_ﬂjﬁ%ﬁ&lﬁEﬂ*‘éiﬁiﬁ%%ﬁ%%ﬁﬂ%ﬁﬂﬁﬁiﬁ{m%J‘EEJZE’\JS(B‘@., BIR
A g

- XS, MFRAIERE

Elimination & Ordering

G o

Replication

Client A

TSN Network DetNet Domain + TSN Link
@ rsssssEmEEEEEEEEEEEEEEE + ........................................................................................................................................................ »
S
HZERi ?EEDetNﬂﬁﬁE{ﬂ%iﬁﬂgg, LAl im 2 i EE
B REZ Bz, B REERAIE SR ERFEEM - Segment Routing

- HIRTRER
- MIIEE (B, HESIH)
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IPv6 +

Area

Architecture

Controller
plane

Bounded
latency

Redundancy
Protection

OAM
YANG model

Page 28

2.0 (6) DetNet

Topic
DetNet Architecture

DetNet Controller Plane Framework

RSVP for TSN Networks

IPv6 Options for Cyclic Queuing and Forwarding
Variants

DetNet Enhanced Data Plane

Segment Routing for Enhanced DetNet

ISIS-TE Extensions for Enhanced DetNet
BGP-LS Advertisement of IGP DetNet Extensions
SR Policy for enhanced DetNet

PCEP for Enhanced DetNet

SRv6 for Redundancy Protection

Redundancy Policy for Redundancy Protection
Advertising Redundancy Policy in BGP

PCEP Extensions to Redundancy Policy

Drafts
RFC8655

Draft-ietf-detnet-controller-plane-framework

draft-trossen-detnet-rsvp-tsn
draft-yizhou-detnet-ipv6-options-for-cqf-variant

draft-yzz-detnet-enhanced-data-plane
draft-geng-spring-sr-enhanced-detnet
draft-geng-Isr-isis-te-extension-enhanced-detnet
draft-geng-idr-bgp-Is-enhanced-detnet
draft-zhang-sr-policy-enhanced-detnet
draft-zhang-pce-enhanced-detnet
draft-ietf-spring-sr-redundancy-protection
draft-geng-spring-redundancy-policy
draft-yang-idr-bgp-redundancy-policy
draft-yang-pce-pcep-redundancy-policy

Echo Request/Reply for DetNet Capability Discovery draft-tan-detnet-cap-discovery

DetNet YANG Model

draft-ietf-detnet-yang

- DetNetfE2R. YANGIRBIEFERCEMWTIFHIEN,
- 1B3ERIDetNet (BREVE) FiRHE. EFEFNZRERTARARENTR.
+ MREBMZSREENDR, BEFSRURNRSHESBETIERIEN,

Vendors

Huawei/Cisco/
Ericsson

Huawei/Ericsson

Huawei/Siemens
Huawei

Huawei
Huawei
Huawei
Huawei
Huawei
Huawei
Huawei/Cisco
Huawei
Huawel
Huawei
Huawei
Huawei/ETRI

Operators

China Mobile

China Mobile

China Mobile

\Verizon

Verizon

China Mobile

2 Huawe!



Stateless5Stateful 53

SR-unaware
SF
L omomwerer

Stateless SFC
IPveE(S, 1 IPv6e(S,
SFF1) SFF2)
SRH(D, SRH(D,
SFF2:SF2,

SFF2:SF2, _

SFF1:SF1, = M eV SFF1:SF1,
sL=1)

—C DD

SL=2)

HFSRv6RISFC:

Classifier
No states

IPVE(S,
Stateful SFC SEF1) SFF2)
SRH(D, SRH(D,
SFF2:SF2,

SFF2:SF2,
SFF1:SF1,

SFF1:SF1,
SL = 2)
NSH(SFP1

F
NSH(SFP1 :
- 254) 1
Packe ==
-z e <

sSL=1)

- 255)

Packet

Packet
=
States: SRH - NSH
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IPv6+ 2.0 (7) SFC

Area Topic

SR for SFC

SR + NSH for Stateful SFC
SR YANG model

SFC Control plane framework for SR SFC
BGP-LS extension for SR SFC

ISIS extension for SR SFC

OSPF extension for SR SFC

Page 30

Drafts

draft-ietf-spring-sr-service-programming

draft-ietf-spring-nsh-sr
draft-jags-spring-sr-service-programming-yang
draft-li-spring-sr-sfc-control-plane-framework

draft-ietf-idr-bgp-Is-sr-service-segments

draft-xu-isis-service-function-adv

draft-xu-ospf-service-function-adv

Vendors

Cisco/Huawei/
Nokia/Mellanox

Huawel

Cisco/Huawei

Huawei

Cisco/Huawei/
Ericsson

Huawel

Huawei

Operators

Bell Canada/
Orange/AT&T/
Alibaba

Microsoft

Bell Canada/
LinkedIn

Saudi Telecom

LinkedIn/Bell
Canada/AT&T/
Orange/Alibaba

Telefonica

Telefonica

2 Huawe!



M FBREENAY (Application-aware) IPv6RI4E

- FAIPveY LGN RER R AR NIGELL /LS
- RIEESNAGR, B SHIEREFEIREZERRIEN FRISLAZK

Video from Netflix/Youtube APP
/ Game from Tencent APP

RIS
IPv6 H SRH TLV&gSID IPve H
=En App EERINE
1 MArgusae S| smsmmns o semmsl 1PveH | [ 1Pve H | (3 YouTube
App 1EERINE) SRH TLVaESIDE »| APP Info HBH
Pv6i Rk | SRHTLV SRHTLY | Arousssie Tencent
=]
IPv6 H IPv6 H | | IPv6 H IPv6 H ‘ SLA [APP 1JUser ID
HBH — APP Info || AP nfo APP Info App Req. Para. %gﬁfuﬂﬂ?%n,ﬁ (£17) Ej
i i . s Performance Guarantee :‘='\E - N
e o 77 [StA [appiuser g MstistASRvGiE for applications RIFB(ES R EFRINIPV6S
Aop Req, Para [ﬂ%@%ﬂ%ﬁ#\ (57)
. . e
2 YouTube ESrRvetg [ DC 0 s .

W SREENPET R (E17)
WSS BRSS ERERIE

WSS RN T R (£17)
1A R AR RIS BRI SR OREIE

WS RFIAZT R (E1T)

Tencent | KFR%!
RNAEEREERIINIPVEY ES
L

V

APP
APP /
IPv6 APPETLAETEEIS MRS APN6 (Network-side Solution IPv6 APPEJLAEIGN G
[%?%%Eﬁlpfvargig ﬂ SHETEEIPVGH L
APN6 (Application-side Solution

https://tools.ietf.org/html/draft-li-6man-service-aware-ipv6-network-00 IETF104@Praque |
Page 31 ' ° ' ? S Huawel



https://tools.ietf.org/html/draft-li-6man-service-aware-ipv6-network-00

APNGRI=FEZE

FHIN G BT =52 R T
® APP-ID !

O SLA Level ® DiffServ

O MAID ® H-QoS

oo o WL
o APPEBYIfEE o Dethet

O #%

O W3E ® BIER6

O Zax

TR R X 2% 0

® F4NRIE (perpacket vs. per flow, per node vs. E2E,
individual vs. statistics, etc. )

® ZEHWIE (per packet with per flow, per node with E2E,
individual with statistics, in-band with out-band, passive
with active, etc. )
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trEH|

* Side Meetings @IETF105 & IETF108

« Hackathons @IETF108 & IETF109 & IETF110 B
« Demos @INFOCOM2020 & 2021 .
 APN Mailing List Discussions - apn@ietf.org [ owis
* APN Interim Meeting @IETF 110-111 e
« APN BoF @IETF111, Approved! 30 July 2021, 1200-1400 PDT SR T

®: APNGIRI izXiE, SZFIE

SRR aatvEX, RRUIEEIBOF

-

IETF111 APN BoF N\

=/

IETF108

v Participants (66)
Q

sp & Shuping Peng
Me

W \ f IETF109 \ / IETF110 \
HUAWEL 0 -~ Birds of a Feather at IETF 110
2 14 Con wlmwe. D bare QOuminue 1Mo +onlrtvwo Sl
b ara L 3
Google '
Ben Tl
2 o Birds of a Feather at IETF 109
Al nccmonua Two proposals for Birds of a Feather (BOF) sessions at IETF 109
aim to determine the path for potential new work, generate
LRYy TN discussion about the topics. and determine interest for working
fi - ‘,‘_( (i \ on them within the IETF.
AW/ \& i/,
Learn more about MADINAS and APN
(intel)

e

https://www.ietf.org/blog/ietf109-bofs/
https://www.ietf.org/blog/ietf110-bofs/ g
https://trac.tools.ietf.org/bof/trac/wiki/WikiS &E‘I‘Hﬂ'ﬁﬁh



https://github.com/APN-Community
mailto:apn@ietf.org
https://www.ietf.org/blog/ietf109-bofs/
https://www.ietf.org/blog/ietf110-bofs/
https://trac.tools.ietf.org/bof/trac/wiki/WikiStart

IPv6+ 3.0 (1) Application-aware Networking

Topic Draft Vendors Operators/Academia

Bell Canada/China Telecom/China
Mobile/China Unicom/Verizon/Toyota

Bell Canada/China Telecom/China

Problem Statement/ Usecases  draft-li-apn-problem-statement-usecases Huawei

Framework draft-li-apn-framework Huawei Mobile/China Unicom/Verizon/Toyota
Gap Analysis draft-peng-apn-scope-gap-analysis-00 Huawei
draft-liu-apn-edge-usecase Huawei China Mobile
Usecases draft-zhang-apn-acceleration-usecase Huawei China Unicom
draft-yang-apn-sd-wan-usecase Huawei China Mobile
draft-li-apn-header Huawei
Data Plane draft-li-apn-ipv6-encap Huawei
draft-ietf-v6ops-hbh-00 Huawei China Telecom/China Unicom/Verizon

draft-peng-apn-security-privacy-

Security/Privacy consideration Huawei
Control Plane draft-peng-apn-bgp-flowspec-00 Huawei Tsinghua University
YANG Model draft-peng-apn-yang-00 Huawei

« APN Proposed WG: https://datatracker.ietf.org/wg/apn/about/
 APN Mailing List: https://www.ietf.org/mailman/listinfo/apn
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https://datatracker.ietf.org/wg/apn/about/
https://www.ietf.org/mailman/listinfo/can

CANHEBINA: MECHRIAR/VR - iRIEEDHIMNSRSESRESIR

MTP(motion-to-photon)fsf ZE_F [} : FL¥EMmiyE LY, B L7
/120 ms DLkt 5 FH P R #2086, lﬁﬁ?ﬂlﬂﬁﬁfiéﬂﬁﬁzﬁnF.
1. AL RS REERTIE: <1.5ms (% ] bify)
2. SRR AE: 7.9 ms(& ) Uii)
3. A HGPUMEATWIE Jevh B FE~ 5.5ms (I 554%)
4. PIKESZE(THH) =20-1.5-7.9-5.5 = 5.1ms (% %)

HHEENMANERSEE |
. 2

R T E A R Bl Sk 11, 2R FE=22.4ms

SRR P 2% I SE 18 Bl Zr ik 12, BRY FE=23.4ms
o (R RS AR TS AR ORI 4 I SE S8 T Gkt A, LAY E~19.4ms
NBEBERUMBF T ERRTERE BN EER, TERE &RER

L

HBEFRENSS|FESENINGT R UL E 7 E M
AR HAER (TR T R B EE R
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CAN Dyncast: SHRAEM—FZ—EE

CAN Dyncast (Dynamic Anycast) SEDEBEA—FPERON, $iRAnycastiyiR, BJ5E, BADDOSHIMLER.
- DHUIENEAENINEPINESRE, BEMERECAN DyncasthliBEAZAN, AEFPIRERENEDDERNBEELILSITESEYE . E5
BT FIRER AL

PRI EISRENS R B RIS MEC2 ERIEARIIMEC e
==, WBGP ! APP3 uh R TR
¥UEE: 2T CAN Dyncast (Dynamic S
Anycast) IRSIR. LR EHRSAIER ez || B, Lo ] DenEsmss
SEISERER MEC-1 - B
APP3 APP2 ~\
HORHFIER ,|j(;£<\ By |x—)§|25'< %
MEC-1 9 oA 1
HIORHAIER
A APP1 MEC-2 20 . ‘
nycast IP ; Y
MECH 10 @mz&xﬁzﬁz‘%bﬁ ) 42 APPEE R E RS TERER 7@ &) REREA
RoEEm REOT SRS > Anycast
P @ _ > AISEHRR
FBFEHERIAPP1ROER WG T R RS s BHER (%G
SR E SRR NS > ORI (EHRERES)
IS TIRES > BEEEE
Iﬂéﬁliﬁf /_}E%E':Pld“bﬂzk ' > OEREE
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IETFimHE#HRE: CAN BOF
[l

* Dyncast Side Meeting @IETF109 & @IETF110
»  https://github.com/dyncast/ietf109
» https://github.com/dyncast/ietf110

« CAN BOF @IETF113 @IETF115
> https://datatracker.ietf.org/group/can/about/

L

Groups Documents Meetings Other jescia.chenxia@huawei.com

Computing-Aware Networking (can)

About Documents Meetings History Photos Email expansions List archive »

WG Name Computing-Aware Networking
Acronym  can
Area Routing Area (rtg)
State BOF
Charter (None)
Dependencies Document dependency graph (SVG)

Personnel Chairs Linda Dunbar =
Zhachui Zhang =

Area Director John Scudder =
Mailing list Address dyncast@ietf.org
To subscribe https:/www.ietf.org/mailman.listinfo/dyncast
Archive https:/mailarchive.ietf.org/arch/browse/dyncast/
Jabber chat Room address xmpp:can@ijabber.ietf.org?join

Logs https:/jabber.ietf.org/logs/can;

Draft topic

Draft name

Computing-Aware Networking (CAN) Problem Statement and Use Cases

draft-liu-can-ps-usecases

Computing-Aware Networking (CAN) Gap Analysis and Requirements

draft-liu-can-gap-reqgs

Computing Resource Modeling for CAN

draft-liu-can-computing-resource-modeling

Page 37
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IPv6+ 3.0 (2) Computing-aware Routing

Area Topic Draft Vendors Operators/Academia

Computing-Aware Networking (CAN) R : China
Problem Statement and Use Cases el - G (p Lseess Huawei Mobile/BT/Orange/Telefonica

CAN Computing-Aware Networking (CAN)

Gap Analysis and Requirements draft-liu-can-gap-regs Huawel/ZTE China Mobile

draft-liu-can-computing-resource-

Computing Resource Modeling for CAN Huawel/ZTE China Mobile

modeling

Dynamic-Anycast (Dyncast) Use Cases & o e : China

Problem Statement el elincast 2o Laetanes Huawel Mobile/BT/Orange/Telefonica

Dynamic-Anycast (Dyncast) Requirements draft-liu-dyncast-gap-reqs Huawei China Mobile/BT

Dynamic-Anycast Architecture draft-li-dyncast-architecture Huawei China Mobile
Dyncast

Providing Instance Affinity in Dyncast draft-bormann-t2trg-affinity TZI

Ililsgtisnl;pport EIF IDENTILE Hnyiees: draft-kjsun-lisp-dyncast ETRI

BGP NLRI App Meta Data for 5G Edge draft-dunbar-idr-5g-edge-service- Huawei Verizon/Microsoft

Computing Service metadata

b Cenes ifor o sullig Gkl draft-zhang-dyncast-computing-aware- : : :

Software-Defined Wide Area d 9~y puting Huawei China Unicom
Others Network(SD-WAN) >awan-tsecase

Computing-aware SFC draft-zhang-computing-aware-sfc-usecase Huawei China Unicom

* CAN BOF: https://datatracker.ietf.org/wg/can/about/

« CAN Mailing List: https://lwww.ietf.org/mailman/listinfo/can
Page 38 J S Huawel



https://datatracker.ietf.org/wg/can/about/
https://www.ietf.org/mailman/listinfo/can

IPv6l BL(EHSE

IPv6d fELEH
HBH Header Routing Header DO Header
SRv6 TE/FRR/VPN \'
Network Slicing/VPN+ Vv Y '
IFIT Vv ' Vv
MSR6/BIERV6 \' Vv
APNG6 \' \' A
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GIP6: ZMFEHEIESZIFIPVOFITIERITFIENIR, RBETIRFEERN

]
AS IS: BHEZ KR, EHENE TO BE: Si—R%iEI R0, Siaitt
Pvo IPva IPve IPv6 IPv4 IPV6
A&taerrﬂant; APN IOAM ... ﬁ/llg?rking APN  I0AM
: 1 ; : [\ 1Pv6 Header
VXLAN —— S : DA : 1
GRE — i 1 — [ — — N S Alter 0 )
MPLS [ 0 -{ ) 0 ) » GIP6 Marking [ | \
406/604 ) 0 )0 ) APN
ISATAP I i )0 ) ) |10AM SRR 3123456?8981234?ﬂ€i§$2+3+t533ﬁ§1
------ S ——————
LIS S S —— ] | ]

EIPVWEREFESREF, ENTHFZRENEE, WNVXLAN, GRESE; ER, EFIPveLE, W ReIH F1RSHIFIE,
WitlE. I0AME,; ERSEMIPveEHANIFEHIFEIN N :
- IO TEEE: _DIARFRAIPRHEESREHTHENAY B, SHRRSINENTE (BENERXIPv4 VxLanXFHI R FK) .
- FERIUFR: BRYIPBENINEELRIPV6E CRATLASTHRF, tHAIETUDPRIBREVXLANS:, FEREMFIAUDPRLINGESHE, B
IPv6RIFlow LabelATLASEILXMARE, iRBVEEA—NTRIFER.
- HENERES: BIPEESECHSEHeader, ELIIVXLANBFERVXLANSL, GREFXEABGREL, MNREBSTHEFAVSM, BBHE
EREEAFLAIPVEENER, EATEECFEIMEEHeeadertIEM EHTH R,

-- NRELX B ENHeader, HEEHR HeaderZhii LiFHTH B, MIEREHEFIFEIPV6 HeaderfIEEEE NI R.

-- NRIRBRFEHeaderfYIPRRIERE (WP over IP) , FEEFHEIPVOY BLHEN. XEHARNIPHEEARIIZIENXIE.
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HIIPvoiE A ETIEE, Generalized IPv6 Tunnel (GIP6)

> GIP6: TN —FMEFRIIPV6 BREHtsE, EARESHSFPVeFTFIEEFAIN T E, MASEIEIGHIZFh DRIk,
> IKFIHR:
- Y EMY: BERIPv6 Headery B{HaIFRIhEE, SJFFEESATLAG AR, ARARMEN
BT KRESEFE, EUNVXLANBRERTLAARAUDPEIEE, BEWNATLARIEMPLS BinesE
SRt FERRFETEETIARER, RERGBEX JAFES) , JLURAZIGIP6H
ERiEE: FIIPve+FARTEERG, ERERERERE (FEKERE) , ZEUGIP6 for MPLS, GIP6 for VXLANZESE
- BINME: FEIPVe+BAERZHANEX/DC......
> FERHER:
Option1: {FRIIPVOIRSGLANY Bk, IFBXETNEERIPVORT YL, EF AL,
Option2: (REBEEREY R, FERIPVeIRSCELIIY Bk, STIFmgIPvesist;

Option 1 (Recommended) Option 2
4 accacasssassasssasasass s e sasaEsas s e ... + 4t aacarssssassssassaasaEsass e ... +
| IPv6 Header | | IPv6 Header |
4 accacasssassasssasasass s e sasaEsas s e ... + 4t aacarssssassssassaasaEsass e ... +
| IPv6 Extension Header | = GIP6 Encapsulation | IPv6 Extension Header | = GIP6 Encapsulation
| (Encapsulations of new features + | | (Encapsulations of new features) |
| Encapsulations of functions of existing IP tunnels) | | |
4 ecsasasasasssssssnanananasasasaen.mn + teascssccassssasasanasasasaesannn"." +
| Payload packet | | Existing IP Tunnel Headers |
i + t aaccarsasssassasasaa s s s s s m e ... +
| Payload packet |
ol g g S g g g +

Page 41 S Huawel



Generalize IPv6 Tunnel

Area

Generaliz
ed IPv6

Page 42

Topic

Framework of Generalized IPv6
Tunnel (GIP6)

Generalized IPv6 Tunnel for MPLS

Generalized IPv6 Tunnel (GIP6) for
QUIC

Protocol Extension Requirements of
Generalized IPv6 Tunnel

Generalized Arguments of SRv6
Segment

Drafts
draft-li-rtgwg-generalized-ipv6-tunnel

draft-li-rtgwg-gip6-for-mpls
draft-li-rtgwg-gip6-for-quic

draft-li-rtgwg-gip6-protocol-ext-
requirements

draft-Im-spring-srv6-generalized-
arguments

Vendors

Huawel

Huawel

Huawel

Huawel

Huawel

Operators

China Unicom/
Agricultural Bank
of China

China Unicom

2 Huawe!



GIP6 A : EFIPv6RYSD-WAN

SD-WAN#Z=H28 SRv6iZHIES

Loopbackl g4
E1:1/128

> LoopbackT
E2::1/128

N
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GIP6 A : EFIPv6RISD-WAN/CON

Area Sub-Area Topic Drafts Vendors Operators
Dynamic Networks to Hybrid Cloud DCs Problem draft-ietf-rtgwg-net2cloud-problem- Huawei .
Statement statement
Framework SR For SDWAN draft-dukes-spring-sr-for-sdwan Cisco t'::aej;n/ Al oeyEl
SRv6 across SDWAN paths SR GG 5 -6l SC B - @l it Huawei Verizon
networks
BGP Usage for SDWAN Overlay Networks draft-ietf-bess-bgp-sdwan-usage Huawei/Cisco/Juniper  Bell Canada
BGP UPDATE for SDWAN Edge Discovery draft-ietf-idr-sdwan-edge-discovery Huawei Verizon
SD Control Plane Secure EVPN draft-sajassi-bess-secure-evpn Cisco/Juniper
WAN IPsec Key Exchange using a Controller draft-carrel-ipsecme-controller-ike Cisco
SDWAN WAN Ports Property Advertisementin BGP AT TS Huawei
UPDATE
YANG Data Model for SD-WAN OSE service delivery draft-wood-rtgwg-sdwan-ose-yang Cisco/Huawei/HPE
Yang Models A YANG Module for uCPE management draft-shytyi-opsawg-vysm SFR/Telecom ParisTech
A YANG Data Model for SD-WAN Service Delivery draft-sun-opsawg-sdwan-service-model Huawei/Cisco China Telecom
Tunnel Segment in Segment Routing draft-li-spring-tunnel-segment Huawei
Tunnel Segment
PCE-initiated IP tunnel draft-chen-pce-pce-initiated-ip-tunnel Huawei
CON IPv6 based Cloud-Oriented Networking draft-li-rtgwg-ipv6-based-con-01 Huawei
- — ] —
- SDWANMIEREZETIFARIEN, BRS=HENETFIPVeRRERECERR.
AT\} - —
+ BGP for SDWANRIHNYY BERETERIEMN.
- 4
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IPv6+F=1ES: HREIPV6 + AR SIER TR

HEHEIPVERIIRERE ERERS

Uik

IPv6+-

CHINA TELECOM

@ ExRBM

2 STATE GRID

(': | >

hEAH

FiE) O
§ Onec
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S ARECIFT L{FH

@ Ep Izl*zz_;b China on

|Pv6iIFNl Y T EZH
WA, SHEeS
~ 4
2 CAICT:seeseonr V2
Tahitxl

2 Tencen

CBN Cgriec; = RAufs
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ChinaCache
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IPv6+7eMliETll: ETSI New ISG IPE (IPv6 Enhanced Innovation)

Operators Vendors Verticals Academia
g!i BIl Group Holdings Ltd. VCN LABS _.-==-""""=-~ - TR Input from industry
v W L7 pRERE FSCQM ~~ (Yqacafe B
,A%EW\’!‘!'&' G g @bank. " FUTUREWEI N.  Ignatia Sensors Ltd Vision
1P Counl Per / / lI I“ A I II Technologies \ Pmamve fire prevention and User safety &
UNIVERSITE DU N )
‘F"EEENEL l/ / CAICT qlﬁﬂﬁ HUxEnouRe @ glﬂon.nl-ndl(apodlnrhn \\Sln‘llll &‘ilfa“ B, Gap
- niversity of Athens \ 3 S &
! N —
@::'::; ::: 1 & e.reen for users D 7€7€ﬁﬂlfd \\ iw gf UC and Arch
. _ A : = e 1 & Innovation
u TUnll'Slglt ! POST E:;r;gseac ] ? jl!':i]ﬁgc?)é 'l *IPV6NOW % &
= k. === ‘ / " = | Testand Practice
VACITICIN ot SO, B ; L but
\ CISCO  Tawm Asialnfo,” e o laisons Contributions from members
CrysTaVIEWHD © TURKCELL /| T -
N, e ey O COSMOTE 7 i - _
Hiztest S Qasnn —— mhq. P P IEEE | Techoakeges
= AN g _ W T E T E I'RL , Standardization
~~. ’_,' TCs and ISGs
e e e e T e L] -
vigici SAAM CorpAdvisors \ I Technical specifications
m X Mmmwnﬂm.rw. PartIC|pantS | Counse”ors m Ez:ﬁ:sgcn | p TeSt cases and events
Commercial launch
Deployment &
a Industry Marketing
20 Members, 23 Participants, 1 Counsellor (Feb 2021) Jointly make an Open Platform for IP Industry
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®£H7E “IPve+” PEBEFTESR. Rl BFMAE

ES SRZR/AE HE PR
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EEfR 7k
% o 058 (@ ERER HART P Y
Claro*- @' k PN e PLDT Ospl P %g:\,%% STATE GRID rfJ SPD BANK :§ POSTALSAVINGS BANK OF CHINA Rl
€185 Ao I fron B pEEn () 5 E A METHRT
CHIN; EEEEEE : &IEEEII EPKS:I’ HB’ ChinaUm'orfPay NNNNNNNNNNNNNNNNNNNN INDUSTRIAL AND COMMERGIAL BANK OF CIHINA T
& g Smmmeme  (¥) vakbimin
J XL aXIata @ \U uﬂ F?RH%HE%M ° China Construction Bank AGRICULTURAL BANK OF CHINA
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IPv6 + 25 -BFEFIMRIA,

IPv6 + (5B

SRv6 BERE:
FFE 1P FILEHRIE

FRSEE o N - MERE OrNS TN

SRv6 Network Programming

Ushering in a New Era of IP Networks

Page 48

MRIEIE “IPv6+" TES:

IPv6 + R FUHRSH

IPv6+RFIEBFH

I o
Tl ¥
IPRISRAAS PR IPRISKMAS 1 AR
SRV6 IFIT BIERV6 ETF RTINS
e e Y (ZIEF) IPvo+ZEF! 04 BEFREIIFITE

SR F/M2 01 (B4R IPv6+Z5) 03 MRS 01

IPRERNAS IPRERMNAHE

IP R G-SRV6

(SRR IPFEAHINEF) - AMIPV6
over SRv6 TE Policy ZERET

(BIEME) IPFREAHNED - Segment

S - f i
At Routing IPv6 (SRv6)

(BRI IPHEAHNES] - IPVEET
;,7‘::
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IPv6 + R5UBFEFNMIA, RIRERE “IPve+” IEE

IPv6 +SE{FH

th3ZfR: https://item jd.com/12948440.html
M hR: https://www.amazon.com/SRv6-Network-Programming-Ushering-Communication/dp/1032016248

|PV6+§§|JEE¥:B IPv6+HRFIBFH IPE Series eBook

PR HEAIRENEE FhR

3ZhR: https://e.huawei.com/cn/material/bookshelf/bookshelfview/202104/29153654
HXhiw: https://e.huawei.com/en/material/bookshelf/bookshelfview/202109/29105716

IPv6 + Z 55T

IPv6+BlFT SN : https://www.bilibili.com/video/BV1FG4yT1E7Xm/?spm_id_from=333.999.list.card_archive.click
FXZhiR: https://support.huawei.com/enterprise/zh/routers/netengine-8000-pid-252772223/multimedia

M hR: https://support.huawei.com/enterprise/en/routers/netengine-8000-pid-252772223/multimedia
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https://e.huawei.com/en/material/bookshelf/bookshelfview/202109/29105716
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