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Zhenbin (Robin) Li

Huawei Chief IP Standard Representative
IETF Internet Architecture Board (IAB) Member
https://www.iab.org/about/iab-members/

® Head of Huawei IP research and standard work.

® Be active in standard activities since IETF75 and proposes 40+ drafts/RFCs in RTG/OPS areas.

® Promote SDN Transition (Netconf/YANG, BGP/PCEP, etc.) innovation and standard work in the
past 5 years.

® Focus on the innovation standard work of SRv6, Network Intelligence, Telemetry, etc. since 2016.

® Be elected as the IETF IAB member (No.1 IAB member from Asian Enterprise in the Internet
History) to be responsible for Internet architecture work from 2019 to 2021.
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SRv6 M4 mIZ/REE

IP Header

IPV6 SRH HEADER
128 Bit 128 Bit 128 Bit 128 Bit

“Function”=FERa] LAFRIR
L2VPN/L3VPN, LAREft
AUARSSFON .

= ERiE=S|E]

 Segment [0]

Segment [1]

-~
-H".

1. Flexible Segments =

Combination el X — +—Y——>+—7—+

SR Header

2. Flexible Fields of Segment

8 Segment [n]

3. Flexible TLVs Combination

Option TLV




L3VPN Over BE Tunnel for SRv6
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PE

ISIS Route: A2:1/64

________

________

ISIS Route: A2:1/64

______________

VPN route:1.1.1.1
v | NHP:A2:1::124

______________

-} VPN Sid:A2:1::B100

Redistribute to ISIS

<«

SA:2.2.2.2
DA:1.1.1.1

)

<
<«

SA:2.2.2.2
DA:1.1.1.1

SA:A1:1::123
DA:A2:1:B100

)

SA:2.2.2.2
DA:1.1.1.1

SA:A1:1::123
DA:A2:1:B100

ﬂ BGP Route: A

)

SA:2.2.2.2
DA:1.1.11

SA:A1:1::123
DA:A2:1:B100

2:1/64

€

)

CFG:

1 SR ipv6-srh end-sid A2:1 64
2 ip vpn-instance vpn100
d prefix-sid dynamic A2:1 64
3 Interface loopback0
Ipv6 address A2:1::124 64

My local sid table:

A2:1::B100
IPv4 L3VPN(VRF 100)

~.
e
Ss
~

END.DT4

END.DX4 - per CE per SID,
no FRR for CE/PE

SA:2.2.2.2
DA:1.1.1.1

S2 Huawer



L3VPN Over TE Tunnel for SRv6

_____________________

( % VPN route:1::1

_____________________

IPv6 Domam P

(\AW\1

SR Policy:{A1:2,A1:3} A1:2/6 A1.3/64
ENDPOINT:A2:1
explicitly config
Steering VPN Traffic
into an SR Policy

1
B | NHP:A2:1::124
PE JUPE : VRN Sid: A21 :B100

'U

Redistribute to ISIS
ISIS Route: A2:1/64

-E>- R R B

SA:AL:1::123 SA:Al:1::123 SA:AL:1::123
DA:AL:2 DA:AL:3 DA:A2:1::B100

ISIS Route: A2:1/64 ﬂ BGP Route: A2:1/64

Page 6

CFG:

1 SR ipv6-srh end-sid A2:1 64
2 ip vpn-instance vpn100
prefix-sid dynamic A2:1 64

3 Interface loopbackO

Ipv6 address A2:1::124 64

-

Pt
-
-
-
-
-
-
-
-
R
-

My local sid table:
A2:1::B100

END.DT4

IPv4 L3VPN(VRF 100)
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SRv6fES: inZlinlILEs—iE%

Service Orchestration

DC WAN DC
Controller Controller Controller
7 1
IP/MPLS ‘ \\ S ! j:
Backbone e g
| . = = & 53
| Leaf Spine DC-G‘W PE PE Dc-c];W Spine Leaf |
VM - vSwitch/TOR | | pc-ew/peE: DC-GW/PE: | ] vSwitch/TOR HRVY
VLAN > VNI VNI > L3VPN/L2VPN L3VPN/L2VPN - VNI VNI > VLAN
4 ___________________________________________________________________________________________________
Now IP/VXLAN T MPLS LDP/TE/SR T IP/VXLAN *‘
| |
: . . . : VM/Docker:
A\I/Dhg/[;oglg:\rm ----- Spine&DC-GW&PE consolidated  |-------==-==-=----------- Spine&DC-GW&PE consolidated -1 gpys 0; :Fr,P
}‘ E2E SRv6+EVPN Fabric *‘

m &b ETIPVerNAMRIAI TIF, THEMPLSEIMES .
B TAMHESZE: MPLSTAFADC, ETFIPv6RIARISRVEFRASRIFEFIEHORYIERE,
m inEliR—: im2indt—RIRSH/AEAIRAR; E2EWSHISFCRILIRZEERTE.

u AJRE(RTE: IXFHPNF & VNFiER:, TESLH=MBREEASD, MY REILSS/APP,
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SRvetnEIERSEMEBENETT T, ZISHIAEE

BGP_LS for SRv6 ___———:"* -----------
VPN&SRV6 Path___——"" BGP LS for BbR "‘&E%ﬁ—?%’?iafb_
(g SRV6 EPE extension ~~ oXtension e ——.e e . % ﬂ
| CORE -~

Minor Ring

@4—@

"BGP SRV6 EPE ____

A ECiscoFS1EMNERIAT255F SRv6 Bt F kR

(Cigr))

—

—)

30
25
25 -
SRv6 Arch O H
20 Base
¢ SRH O H
: 12 VPN SRv6 VPN O H
9
10 > 6 IGP ISIS for SRv6 O H
- N 5 i OSPFv3 for SRv6 A M
3 3
2 2 2 -
O .o Ioo I S\N\3 \ ) . | SEN BGP-LS for SRV6 A M
IETF98 IETF99 IETF100 TETF101 TETF102 TETF103 IETF104 nterface | pCEP for SRv6 A M
mCisco -~ Huawei ®C&H O: Draft, No Risk A: Draft, With Risk  X: Incommq%ﬁnlugl




SRvelnEEHRE (1) EildsE

Architecture/Usec  SRv6 Network Programming  draft-ietf-spring-srv6-network- Cisco/Huawei

ase programming

SRH IPv6 Segment Routing draft-ietf-6man-segment-routing-  Cisco/Huawei
Header (SRH) header (LC Request accepted)

IGP ISIS Extensions for SRv6 draft-ietf-isis-srv6-extensions Cisco/Huawei
OSPFv3 Extensions for SRv6 draft-li-ospf-ospfv3-srv6- Cisco/Huawei

extensions
VPN SRv6 VPN draft-dawra-idr-srv6-vpn/draft- Cisco/Huawei

dawra-bess-srv6-services-00
(WG Adoption in process)

SDN Interface BGP-LS for SRv6 draft-ietf-idr-bgpls-srv6-ext Cisco/Huawei/Erics
son
PCEP for SRv6 draft-ietf-pce-segment-routing- Cisco/Huawei
Ipv6

Comcast/Bell
Canada/Softbank

Bell Canada/ Softbank

Orange

Comcast/Bell
Canada/Softbank/Orange

Bell Canada/
Orange/AT&T

SRVEEAF IR LN TIEARESR, 7 SEIUN G #8E EE#AT

Page 9

2 Huawel



SRvetTEHE (2) YANGISEY

Yang SRv6 Base Yang draft-raza-spring-srv6-yang Cisco/Huawel/Inf Bell Canada/
Models inera/Ciena/Eric  Softbank
sson
SRvV6 ISIS Yang draft-hu-isis-srv6-yang Cisco/Huawel
SRv6 BGP Yang draft-dhjain-spring-bgp-sr-yang Cisco/Huawel Orange
SRv6 TE Yang (SR draft-thomas-spring-sr-policy-yang  Cisco/Huawei Bell Canada/
Policy Yang) Softbank
SRv6 OSPF Yang draft-hu-Isr-ospf-srv6-yang Cisco/Huawel

SRv6 PCEP Yang draft-dhody-pce-pcep-srv6-yang Cisco/Huawel
SRv6 EVPN YANG

SRv6 PING YANG

SRv6 YANGHERIER 5B IRFREDHELN, HEEZHFNEE

Page 10

IETF101

IETF 102

IETF 102

IETF 102

IETF 103

IETF 103

IETF 104

IETF 104

Done

Done
Done

Done

Done

Done
In Process

In Process

2 Huawel



SRvetrfEiHE (3) OAM/PM
__—__

SRv6 OAM/IOAM Use draft-ali-spring-srv6-oam/draft-ali-bman-  Cisco/Huawei Comcast/Softbank/
cases and Mechanisms spring-srv6-oam-01 (WG Adoption in Bell Canada
process)
SR UDP PM draft-gandhi-spring-udp-pm Cisco/Huawei Bell Canada
SRv6 Light iOAM draft-li-spring-light-weight-srv6-ioam Huawei China Mobile
Path Segment a;efsases and Mechanisms of draft-ietf-spring-mpls-path-segment Huawei/Cisco China Mobile
SRv6 Path ID draft-li-spring-srv6-path-segment Huawei/Cisco
Path Segment and Bidir Path draft-li-idr-sr-policy-path-segment- Huawei
in BGP distribution
Path Segment and Bidir Path P o o e B ) Huawei
i1 BGP-LS draft-li-idr-bgp-Is-sr-policy-path-segment
Path Segment in PCEP draft-l[-pcg-sr-path-segment (WG Huawei/Cisco China Mobile
Adoption in process)
Bidir Path in PCEP draft-li-pce-Sr-bidir-path (WG AdOptiOﬂ in Huawei/Cisco China Mobile
process)
ID Space Delegation draft-li-pce-controlled-id-space Huawei China Telcom

SRv6 OAM/PMiZHIHIE R AW & BT TEAEY, BREEHFE—ERIEER.
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SRvEtREHREE (4) 5G/=tZIN
ST - - T

Network Slicing VPN+ Architecture draft-ietf-teas-enhanced-vpn Huawei China Mobile
KDDI
SR for VPN+ draft-dong-spring-sr-for- Huawei China Mobile
enhanced-vpn KDDI
IGP extensions for SR-based draft-dong-Isr-sr-enhanced-  Huawei
VPN+ vpn
Detnet draft-chen-detnet-sr-based- Huawei China Mobile

SR for bound latency bounded-latency-00

SRV6 encapsulation for Detnet draft-geng-detnet-dp-sol-srv6- Huawei

00
User Plane SRv6 for mobile User plane draft-ietf-dmm-srv6-mobile-  Huawei/Cisco Softbank
uplane
Protocol for Forwarding Policy draft-ietf-dmm-fpc-cpdp Huawei/Cisco Softbank/Bell
Configuration (FPC) in DMM Canada

IHIL SIDRIG SRR 5/ R RIERE S EE8 ZES.
VPNHEREE R TEAS TEH BN RSCME Y F EIETFiR AR — N EEBEM,
SRV6H T =% LM BRGTPEIGPPR BBk
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SRvelRxEEHE (5) =/iE#
_____

SR for SFC draft-xuclad-spring-sr-service- Cisco/Huawei/ Bell Canada/
programming (WG Adoption in Juniper/Nokia Orange/AT&T
process)

SR + NSH for Stateful SFC draft-guichard-spring-nsh-sr Huawei/Ericsson/ Orange
(WG Adoption in process) Nokia/Cisco

SD-WAN SRv6 for SD-WAN draft-dukes-spring-sr-for-sdwan  Cisco Bell Canada

Migration Huawei/Cisco Bell Canada

Interworking Between SRv6 and draft-agrawal-spring-srv6-mpls-
SR-MPLS interworking-00

SRv6 compatibility with legacy ~ draft-peng-spring-srvé- Huawei

devices compatibility

SRv6 SFCHRE RS K& TIEHEEN.
SRv6M 2% i3t 5 Rbr AL TAEIEEEBTH .
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SRv6 BB Z R BAFIFREN

> ATN with VRPVS8 - Shipping now
> First support April 2017

> CX600 with VRPVS — Shipping now

> NEA40E with VRPVS _ Shipping now > Cisco ASR 9000 - Shipping now

> ME60 with VRPVS8 — Shipping now » Cisco NCS 5500 — Shipping now

> NE5SO000E with VRPVS — Shipping now 3 Cisco INCS 540 — Shipping now
> NE9000 with VRPVS — Shipping now

> Cisco ASR 1000 — engineering code

> NG-OLT MAS800 with VRPVS8 — Shipping now

FEZIFSRV6 NPUFIMiRX T E3Z#FSRV6

» Linux 4.10 Feb 2017

> Linux srext April 2017 » Barefoot - Totino NPU Shipping Now (since May 2017)

+ hitps://github.com/netgroup/SRvo-net-prog » Spirent - Hardware implementation in Spirent TestCenter.

» FD.io VPP 17.04: April

«  https://wikitd.io/view/VPP/Segment_Routing for IPv6 > Ia-Hardware 1mplementat10n in Ixia IxNetwork.

https://tools. ietf. org/html/draft—-matsushima—spring—srv6—deployment—status—01
Page 14 ﬂ HUAWEI



https://tools.ietf.org/html/draft-matsushima-spring-srv6-deployment-status-01

EANTC 2019: pkII5ERk2 ] kSRR @Mz

SRv6 VPN i

@ 5R Domain
M Troffic Generator

— F'hy5|'1:1:|| Link

+ -+ Service Traffic

Test Setup

SRv6 FRR (TI-LFA) Ui

1G 2

Network
Node2
¥ Link Failure PQ Mode
— Physical Link @» SR Domain
«-+ Protected Path E’ Traffic Generator
Backup Path

PLR (PE) P Node PQ Node

(Network Node 1) (Network Node 2) (Network Node 3) (Network Node 4)

Cisco NCS 5500 Cisco NCS 540

Egress PE

HUAWEI NE40EXBA | HUAWEI NE?00O-8

‘ HUAWEI NE40E-X8A | HUAWEI NE9000-8 | Cisco NCS 540

‘ Cisco NCS 5500

Scenario PE1 P PE2
HUAWEINES0008 | o liCo 240, Cisco NCS 5500
P e ==
IPu L3VPN over SRy Cisco NCS 5500 HUAWEI NE90008, | Keysight i
HUAWEINESO00S | s CO 240, Spirent TesiCenter
Cisco NCS 5500 :Hﬁwg: Hggggg )’A‘ Spirent TestCenter
HUAWEI NEAOEFTA | HUAWEI AIN9SOC Keysight (bic
IPv6 EVPN L3VPN over SRv6
HUAWEI NEAOEFTA | HUAWEI AIN9S0C Spirent TesiCenter
\§
Page 15
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M)1IEB{SSRveIRMIitEE: BErRiksS

» FIEBEMEAKEEHESRG, HTXHERLYS.
© BRI E163ETMAZESRVE VPN R S5, B _krERFES

ASRv6 TE BT ERI1ZIESL

« https://tools.ietf.org/html/draft-matsushima-spring-srv6-deployment-status-00

-

NCE Controller

- ~

Video
Monitoring
Platform

IDC (Province)

\

Video
Monitoring

. A
,r v SRv6 TE

2 Huawel


https://tools.ietf.org/html/draft-matsushima-spring-srv6-deployment-status-00

ST S EPEESRVOMILE EHIIEEME

PR P4 e R
Option 1: IP/MPLS -> IPv6->SRv6 (R
Option 2: IP/MPLS -> SR-MPLS -> IPv6 -> SRv6

Day 1: IPv6

Day 2: SRvé VPN Day 2: SRv6 VPN
\‘ Day 3: SRv6 TI-LFA/TE/SFC

Day 4: E2E SRv6

A 4

]
m PERL: MSEHESTIPvea]iktE  (IPVEEBERSRYORIETL)
m PR MHNST RARSIFERESRYG VPN, (@i BEREREIVSS,
B PR3 ARSRDHEEMEAT ASIFRESEB (TI-LFA) , TE, SFCSH.
L
1

SE4: AR SMEEEZIFIREIIRSRYG,
7 2 Huawel



SRv6FENVEIE SN (MPLS + SDN + NFV Congress 2019)

ElFFEIRSRV6FIV[ER SN

MPLS+NFV+SDN World Congress 2019
@Paris, 2019.4.10

M FEFIN SRV R HMPLS 2 J5 T —fRIPA& IR P 4% % O
1732
sTC » o0 BPT o
aogaull Culoil orange” PT Im @EO&QIG FAS TIPS
Pac > ﬁ%fi g* (é) TURKCELL  Safaricom

N

HUAWEI

aran)n,
CISCO.

7/“\% IHS Markit

Ospir‘en:t

EoANICE

Q redhat

~

Gpic 1: SRv6HMHE

IHS: Network Evolution and SRV6

Clarence: SRV6 NP Architecture and Usecases
Zhenbin Li: SRV6 for 5G and Cloud

ig:

1. SRveHifE: MRS DL RSB ERITT Y Rett

2. WREMIR TR : SRV6E VPN, MZ&RELE, VPN+IF, SRV6

(IT/IOAM /

G)pic 2: WA R 3FSRvE & fE \
EANTC: SRV6 Inter-op Test for MPLS Congress 2019
Spirent: SRV6 Test Capability and Inter-op Test

Huawei: SRV6 Deployment in China

g

1. efTH N LR E ZAHXEYIMTE S
(ﬁsﬁ%‘ﬁiﬂz‘lﬁtfﬂ—iﬂﬁﬂﬁﬁ, RFERE, TELR.

82 Hua



http://upload.wikimedia.org/wikipedia/en/d/d9/Turkcell.svg
http://upload.wikimedia.org/wikipedia/en/d/d9/Turkcell.svg
http://en.wikipedia.org/wiki/File:Fastweb_logo.png
http://en.wikipedia.org/wiki/File:Fastweb_logo.png

Internet X BHERE

o IPVARIEOIN: AIH R (Scalability)
o IPVERIHEIIN: FAEM (Compatibility)
o SRV6IEZRIPV6ER
o SRv6 HAEMPLSEK
o AllIP 1.08RTh
o MPLSEHETEEMAE
o SRVELFAEEHEAMPLS=EAMNEIIZ 4: VPN/FRR/TE
o All IPL.ORYBEE
o 1 IPEARBMNEIESEERE, ETMPLSHINEMEERER

o 2. IPVARIMPLSH 3R FTmE T MA R, TESCITFRLSFS
IPv4: IPVARRSLEET L EF L
MPLS: Bl & B/ & 3 i 7 B

o 3. MASNEABERIZBEMNE B SRR AMME
ATME|EE: KK
MPLSE|=: R
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SRV6FHF R IPFTET{X

e Coogle]
e Tl Public Cloud

SDN for Central EE . D0H
b

Control/Network

Programming

1970, ARPANET

——

Single Service Integrated Bearing SDN {
‘ Co?mectivity of Multi-Services ::?t:I:innegts ‘
g ? U ? AN o TN
g‘i \«‘L b= 4 é & é
IPv4 Internet MPLS Transport All IP + IPV6/SRv6
(MPLS for IP Core/ (VXLAN for DCN) (Cloud/5G/loT, etc.)

Metro/Mobile Transport)

o IPv6ERF: Hulit=SAIAEREEIRZLIIEENIPV6EEE
« SRv6RIfEn:
o EHFWIPALXERFEME, EEARMNEEREEEES
o BFIPv6el BEk/SRHETH RBIEZITHESMIERITER, HEMESHERK.
o BFWIPEMEMMEEIEED, SMIPERZMESHANGS, IRARSNE.
o SENESH=ERNER, H—ZHE1Pv6
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THANK YOU

www. huawei.co



