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NVO3 WG : NETWORK VIRTUALIZATION OVERLAYS (OVER L3)
<NVO3D H1ET V' )a—3al»

BHFEOLEVLIOAYNT—IDHEIRICELNT . TEEDVILFTTFUOVDEREERZ
XHT D,

- TR D Trafficd 53 Bt

- TFHUMEDTELARR—Z D 53

-DCy kT —ORTOH B HIEVMDESE & UFMigration

- BB DVMNOE+ B OB Y —/\—T Al g R —1) 5
- Sub-second CTMDVM Migration

http://datatracker.ietf.org/wg/nvo3/charter/
IETF 83 (2012 Mar) : NVO3 BOF

IETF 84 (2012 July) : NVO3 WG
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CURRENT TARGET OF NVO3

<NVO3DIREMDTarget> <ZDith>
- Problem statement draft-ietf-nvo3-use-case
draft-ietf-nvo3-overlay-problem-statement draft-ietf-nvo3-vm-mobility-issues

- Framework document

draft-ietf-nvo3-framework

- Control plane requirements documents
draft-ietf-nvo3-nve-nva-cp-req

- Data plane requirements documents
draft-ietf-nvo3-dataplane-requirements

- Operational requirements

draft-ashwood-nvo3-operational-requirement
- Gap analysis
draft-gbclt-nvo3-gap-analysis
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NVO3 FRAMEWORK OVERVIEW (1)

Overlay Network:L3 overlaylZ&kW{RB R YLD —F 2 J BEREF 121

Tenantl Tenantl
End v a End
System VN1(Virtual Network1l) - System

NVE NVE
Tenant2 VN2(Virtual Network2) Tenant2
End . End
System -1 System

IP Underlay Network: NVES D IP ReachabilityZzi2{it, OverlayMdstatelX EEELZALY,

NVE(Network Virtualization Edge) : OverlaylZ&4L2/L3{RE v —OMREZ IR T 5Ty
AL D 1= DIP Tunnelingtére% 1D
VN(Virtual Network) : 77+ b X T LITHRLTL2/IL3D A YT —0H —E RF R T HRERVET—5
Closed User Group(CUG)



NVO3 FRAMEWORK OVERVIEW (2)

NVE : Network Virtualization Edge

NVE 1

L3 Network

(Underlay)

Overlay Module

Overlay Module

VN Context
VNI VNI
1 2
Tenantl Tenant2
End End
System System

VN Context
VNI VNI
1 2
Tenantl Tenant2
End End
System System

VNI (Virtual Network Instance): Virtual NetworkD4FED A X2 X
VAP (Virtual Access Point) : 77+ b AT L%EEGT 5= DR—FEBER—/{RER—F)

VN Context Identifier: VN® & 5l F
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NVO3 FRAMEWORK OVERVIEW (3)

NVE : Network Virtualization Edge

L3 tunnel Header

Tenantl’s
IP Packet

VN context

VNI 1

Tenantl’s |Ethe {4\ Kl li {5 ¢
Frame net VNI 1
L3 Network
Underla
IP address l ( Y) l
Overlay Module Overlay Module
VN Context VN Context
NVE 1 VNI VNI VNI VNI
1 2 1 2
Tenantl’s
VAP IP Packet VAP
Tenantl’s |Ethen Tenantl’s |Ethen
Frame net Tenantl Tenant2 Frame A= Tenantl Tenant2
End End End End
Tenantl’s System System System System
IP Packet
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NVO3 FRAMEWORK OVERVIEW (4)
NVE D BEEERRE

L3 Network
o s
pcew |||l I <- == NVE
Intra-DC
Network
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NVEDHEEELEL 1 Y E RO DIRIZHE
BIR&EZL

MIBREHEATEDEXR

T—%/\X (lookup/filtering/
encap/decap)

Control plane(routing/
signaling/OAM)

FIB/RIBOHY A X

Multicastd H7R—Fk
Z'Ok3a)L/Replication

Fragmentation

QoS

Resiliency
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NVO3 FRAMEWORK OVERVIEW (5) <€-==-> NVO3 Tunnel

NVO3 TR HiEHE i
NVO3 <---> VPN/Internet /
Internet
R L2/L3 VPN — Blf Tenant’s
IP/MPLS VPN
€mmmmmm e ————
Inter-(NVO3)-DC
GW GW
> *
IP/MPLS
tenant g NVE [YYOT TR FAVEdRNN | RR\CER v g Tenant
€-——==——— > €-=————— >
Intra-(NVO3)-DC
GW
* E— Non-Virtualized devices
Ethernet/IP
m NVE NVO3 II"IIH = Ex. Bare metal server/
——— Appliance/Storage/etc
€= —————— >
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TENANT SYSTEM <-> NVE

VNE®D B2 {iE 5 EVN DA T
Server T
‘ Hypervisor ACCEsS Overlay module
Overlay module Switch
/NVE e E
Port1 i___tPort2
vPort vPort Vian10} ™ TVian20
Tenant1 Tenant2 tBeal::nnthtal Server
VM VM
Tenant1 Tenant2
VM VM
Example:

vPort/ Local Addr | VN Context | Dest Addr | Encap Type | Local- Remote-
Port(and Vian) NVE-Addr | NVE-Addr

ent @

10
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OV bA—)LT7L—2DOREQUIREMENTS

- Stored A4StateD =L TH/MEIZ

- BH TELStateDHEFHF-H>THL

- ILWVE i Stater dLEICHISFH K ST E

- A EStateZz dLHEIZHEENLRemove HEAHZ &
- AL DOverheadldwm/NMEET HE
-EBWVWRT—ILEEEOILE

- B+ B DNVE, BB DOVMIZH L TE . 5 A4 —)LTEProtocol overhead h¥ & [ 2 K =LA S ALY
- AT DE#IFR/INERIZTHE

- BEBEHLER AV RIRETH Y . IBVersion& D InteroperabilityZ 2
-V NETORIIERTE




arvhA—ILFTL—2 OREEER R

NVEIZarra—)LTJL— %R

ol
Control Pane protC NVE

NVO3

NVE

avkA— LT L—2 %N

Control plane

protocol
o

NVO3 e

Data plane

NVA (Network Virtualization Authority):

Reachability¥°Forwarding infoZ#NVE(Zi2#t 33
TTATA

NVE

NVE
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VM MOBILITY A @ %F hts

Control Plane?l
Updates I“Q Src-Addr = Local System Addr

Control Plane Dest-Addr = VM2’s Addr

B
% illl-lll F(aﬂ'\e’to\lN\ —E
\\ kS
'?‘ NN:"’~:/ \\\
Data Plane :

-~ \
~~~\
tenant VM2 NVA~ NVE 1 m tenant VM2’

12: MACTZRL X D#ENE . L2 Tablegagy V1 igration

L3: IP7RL A D& L3 TableEE 1. ARP
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IRFEEMELTHMN>TLVATECHNOLOGY

*NVGRE : draft-sridharan-virtualization-nvgre
* VXLAN : draft-mahalingam-dutt-dcops-vxlan
*L2VPN : VPLS : RFC 4761, 4762

EVPN : draft-ietf-l12vpn-evpn
*L3VPN : VPLS : RFC 4365
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VXLAN: VIRTUAL EXTENSIBLE LAN

OVERVIEW
H3 H4
 IP_ETOverlaylZ&YLANY—E XZFEmulate. 24-bitdVNID
s T—RJL—2/arka—)LTL—2OMACT—Z2Y ‘JEL
- Ethernet over UDP over IPMEncapsulation. UDP SRC-PORTA%Load- TOR  « puun!P B
balanceR M hashingl Z {5 A 7] &E IIIIII

« BGP-EVPNX [ESDN ControllerT®Auto-discovery
* Multicast(PIM)#% {& FA L 7=Multicast® &1k TOR “TOR |
M e
- LSYIUL o "“I IP/PIM ""l"—ﬁ He
IPA
- O7 :ECMP — —_— ) =rc ——
- 791 X: Active/Active or Active/Standby ﬁ VXLAN
< = ' GW
- BEDCATHEAINZAWANEI~LHEIE AT |
_ _ VTEP: VXLAN Tunnel End point

« Alternative proposed by Microsoft: NVGRE

http://tools.ietf.org/html/draft-mahalingam-dutt-dcops-vxlan-04

H5
H1
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E-VPN:
OVERVIEW

« [{ERAIN TLVSEthernet L2VPNY—E X T, TE2 D #F1=%Reqgruiements| =%t 59 %
« All-active forwardingT® Multi-homing
- Multi-destination frame® 7 1J/\!) D & i#E{t
- 5 5 %:Service Provisioning
 IP-VPN likelgA RL— 3> IPHY—E ZDHR—k

* E-VPNIEZ, CNETOT—F2TL—2TOMACEE TIEAEL, MP-BGPav rA—I)LTL—2THOEEIC
LY. ChoDFT=%Requirement(Zxt 59 5

* WAN/DCIRIRE B LIZEE A AT EE
« MPLS X (& IP 7—#%#7JL—> (VXLAN/NVGRE/MPLS0GRE/etc)

.......................................................................................................................................... A|cate|.|_ucent @
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E-VPND 3D MDKey conceptEFnIZLYnRELTA L

~

EVPN 41V RHV R
(EVI)

Y,
™
Ethernet-Tag

(Broadcast
domain)

/
\
Ethernet
Segment

Identifier (ESI)
%

/—Q\r—a\/—@

E-VPNIZ&KYL2Y—E RIZDULVTHIP-VPN-LikeZgA XL —S 3> BNa[gEE Y,

CE3
CE3-MAC
1.3

)

IPVPN-like’s
ARL—ay

~

-0

FlowR—X®MD
load-balancing
TILFINR

/
\

0.

Multi-

/
\

destination~®

T 1)\ @1k

)

F-FlowWR—ZX DT ILF/NR/LB. BHEH A RADT) /N, §FGEAVN—D 0 ANEREINS
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TECHNOLOGY COMPARISON

_ PBB-VPLS E-VPN PBB-EVPN | VXLAN/NVGRE

Data-Plane
Control-Plane

Multipath
Access
Scale
Positioning
Other

T AT

AT THE SPEED OF IDEAS™

IP or MPLS MPLS or VXLAN/ MPLS UDP-IP
NVGRE
“MP-BGP support” MP-BGP MP-BGP MP-BGP/ISIS/
OSPF/PIM
No Yes Yes Yes
Active/Standby Active/Active Active/Active Active/Active
16M + 16M 16M 16M 16M
DC/WAN DC/WAN

NVO3 WGTIZ. draft-gbclt-nvo3-gap- analy5|s’C _mh\bAnalygs’éﬁo’CL\(&._%

%L
non

B ittt fom fom
| Supported Approaches | NVGRE | VxLAN | VPLS | EVPN | L3VPN |

o e fmmm R R R +
| Data Plane Learning | | | | | |

| Explicit Signaling | | | | | |
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NVO3 5% MDRoadmap

Done - Problem Statement submitted for IESG review

August 2013 - Framework document submitted for IESG review
Dec 2013 - Data plane requirements submitted for IESG review
Feb 2014 - Operational Requirements submitted for IESG review
Feb 2014 - Control plane requirements submitted for IESG review
Mar 2014 - Gap Analysis submitted for IESG review

Apr 2014 - Recharter or close Working Group
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=EH

<Overlay s = M Advantage>

- Unicast Tunneling StateD & (E T (NVE)A {75728 . Underlay® /—K [ETenant® State
= RITTHLENELY, (MulticastDEE{EZUnderlay multicast protocol TIT21& & (.
Multicast statez B9 2 EHY)

- Tunnelingl=&Ytenant addresszUnderlaym 529 CEMRIBETH Y . Underlay Tldtenant
stateZz EEH T HWNEMNEL

- tenant&®D 7 kL XD Separation
- BART—=ILADR
<Challenges>
Overlay network&Underlay network® & 3 F ;%
- Network path, Resource, Performance, etc
Overlay pacekt®Firewall*X>NAT device~® 3t i
Multicast scalability(underlay C@Omulticastz{E R 9 515&)
Hash-base® Load-balance~® % iis

.......................................................................................................................................... A|cate|.|_ucent @
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