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Possible future directions?

Transport aware applications - [imited L2 requirements
IPv6 native L3 LS fabric

Basic & simplified: BGP, QoS, BFD

SRv6 Underlay-aware overlay RFC9252 Color Community
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Simplification of control plane
EVPN BGP control plane
(single AFI/SAFI)

E-LINE RFC 8077, RFC 6074, RFC E-LINE FVPN-OISM
Point-to-Point 6624 EVPN-VPWS EVPN multicast
(RFC 8214) (multicast-irb-draft)
E'FAN MP RFC 4762, RFC 6074
oint-to- E-LAN L3 VPN
EVPN-L2VPN FVPN-L3VPN
Layer 3 VPNs - RFC4364 (RFC 7432) (RFC 9136)
\'\/"F‘j,'\tlica“‘t RFC 6513, RFC 6514
S MPLS/SR/SRV6/VXLAN
Overly complex, multiple
signaling protocols, BGP AFs Simplify, single BGP AF and
each with vendor specific EVPN control plane for all layer 2

implementations and 3 services types
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Landscape o

EVPN L2 GW for service interconnect, scale and migration
EVPN MPLS to VXLAN and VXLAN to VXLAN

RFC 9135 (Oct 2021) - IRB
RFC 8317 EVPN-E-Tree (Jan 2018) + Symmetric and Asymmetric IRB

* EVPN for Ethernet-Tree services

. Layer 2/3 VPN services with a single control-plane

¢ Alternative Hub-spoke P2MP Ethernet service RFC 9136 (Oct 2021) — L3VPNs
RFC 8365 (March 201 8) _NVO «  Type-5 IP—prefix- advertisement EVPN multicast GW (Apr 2023)
EVPN for Network Virtualization Overlays (NVO) * _ Layer 3 VPN with an EVPN control-plane + EVPN GW for 2 and 3 multicast services
+  VXLAN, NVGRE and GRE forwarding planes RFC 9062 (June 2021)
RFC 7623 (Sept 2015) T OAMTorEveN

+ EVPN with an PBB forwarding plane

RFC 9251 (June 2022) - L2 MC
RFC 8214 EVPN-VPWS (Aug 2017) + IGMP/MLD proxy for EVPN
RFC 7209 (May 2014) = EVPN for Point-to-Point pseudo-wires + EVPN type 6,7 and 8 routes
*  Requirements for Ethemet Services | | . Ajternative LDP/BGP signaled PW solution

EVPN OISM (Oct 2022)
RFC 7432 EVPN-L2VPN (Feb 2014) EVPN-VPWS-FXC (April 2018) +  draft-ietf-bess-evpn-irb-mcast-08

EVPN with an MPLS forwarding plane « EVPN VPWS with flexible cross-connect « Layer 3 EVPN multicast
¢ Alternative VPLS solution

« draft-ietf-bess-evpn-vpws-fxc-08
¢ Scalable/resilient P2P backhaul PW solution

EVPN GW to IP-VPN (March 2019)
EVPN L3 interop with IP-VPN

EVPN-VXLAN/MPLS to IP-VPN Gateway
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Market dynamics

Telco/SP Market Telco Cloud/Enterprise DC
MPLS transport for FRR and TE Virtualized Data Center
o == -8 -8 -B-0 -6
MPLS - "Any server and anywhere”
Scarcity of BW and links ~+ Lower-cost VXLAN
Driving TE and FRR ~+ Costly TE and FRR benefits of
requirements MPLS NOT required

chinogi2
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EVPN In the Data Center

e |P Leaf & Spine Fabric °
e All leaves are equidistant °
e Consistent East-to-West °

performance & hop count

Ppra ol

pn aa
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EVPN with VXLAN (RFC 8365)
Multi-tenancy

L2 & L3 VPNs across all leaf
nodes

BGP control-plane learning




Enterprise use case

|Isolation of tenants, domains and hosts

Host based segmentation

Switches and FWs — Policy Enforcement Points
EVPN VXLAN E-TREE RFC8317bis
draft-smith-vxlan-group-policy

{ EVPN:a.a.a1.1.1.1/32 ~ ==
i aa.ai.i.1.2/32 el
! 1

1
Host: 1.1.1.3

7 \
Host: 1.1.1.1 Host: 1.1.1.2
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L2 in HPC/AIl Use case

e Single tenant/ administration domain
e | egacy applications or services
e Purpose built pure L2 protocols: TTP over Ethernet for
exascale lossy Al network
m https:/github.com/teslamotors/ttpoe
m Big fabrics TCP/IP is too slow — bound by CPU SW
kernel
m PFC affects the global network
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Telco/Cloud use case

e Multitenancy, DCl with EVPN MPLS
e |3 Leaf-Spine fabric with EVPN VXLAN
o ECMP requirement within a fabric
o EVPN RT-5 GW Index
e EVPN to the tenant - scalability concerns
e |everaging EVPN MPLS to VXLAN Gateway

DC & waAN & DC

VXLAN-MPLS VXLAN-MPLS

GW GW
VXLAN MPLS VXLAN
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EVPN — Multi-homing options

o RFC 7432

e RFC 8584

e draft-rabnag-bess-evpn-anycast-aliasing
e draft-sajassi-bess-evpn-ip-aliasing

e draft-ietf-bess-evpn-fast-df-recovery

e draft-ietf-bess-evpn-mh-pa-10

NH = VTEP-1 NH = VTEP-2

! Ethernet Segment
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L2 VTEPs and Centralized Gateway

R AGVRE e VIEP13and VTEP 14 are L2 only VTEPs
« Centralized GW VTEP 12 is configured with an IRB
interface

routing

IRB
MAC-VRF
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EVPN —why do we need GWSs?

Service Migration

EVPN GW for .
: : : Transport Transition :
hierarchical scaling and interop
I
‘ SR/VXLAN MPLS/LDP MPLS/SR
* O weis) peis] O fp (veis]
A ="F ANl ==" & $ B = o
SRNXLAN SRNXLAN SR/SRv6 VXLAN MPLS/SR MPLS/SR
e |2 L3VPN
e Hierarchy reduce EVPN state
e Improve HW table utilization (MAC, ARP etc)

e Improve SW memory utilization (RIB routes)
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EVPN GW for Hierarchical scaling

e EVPN GW Solution

o Multiple domains, improved DC scale with inter-POD or
for inter-Site connectivity

o Interconnect across an VXLAN or MPLS core

Intra-GW PE ~~.
JUPEETINY . BGPEVPN .° Tl
y NN \\\ EVPN Domain- g
EVPN Domain- 1 E\V I o S A VTEP [ vreP |
//' Route Reflector (iBGP) N — =
,’ Router Server (eBGP) AN <«- EVPNIRB P
<1- EVPN-IRB =P~ S
Domain interconnect
. e e GW-4 EVPN Domain-4
EVPN Domain- 2 -
V'rEP
VTEP e
fr— =Y — <——— VXLAN/MPLS/SR =——{pp EVPN IRB ;
4— > *
<@ EVPN-IRB =P @Ih"n
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EVPN GW - Background

e Standard based solution defined across multiple RFCs/Drafts
o Support for different BGP AFs and encapsulations (VXLAN,
MPLS, SRv0)

draft-ietf-bess-evpn-ipvpn-interworking-11
RFC 9014
draft-rabnic-bess-evpn-mcast-eeg
draft-sr-bess-evpn-dpath
draft-sharma-bess-multi-site-evpn

chinogi2
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EVPN GW - Redundancy models

EVPN-GW with Anycast IP
(VXLAN to VXLAN)

____________________________

aw

Local VXLAN Domain

Anycast |IP next-hop of EVPN routes
ECMP load-balancing in the
underlay

No directly attached hosts
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EVPN-GW with All-Active
(VXLAN to VXLAN)

" Remote EVPN-VXLAN Domain
) T At
. _Logical Remote Domain |-ESI |

""" D oD e

GW-2 GW-3

_________________________________
___________________________________

GW nodes configured in an I-ESI

ECMP load-balancing in the
overlay

Support for directly attached
hosts
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EVPN GW - Extensions

e Unknown MAC Route (UMR)
e RT/RD import and export model for type-5 routes
e D-Path support for type-5 routes

Type-5

“| D-path 2:2]
-_T -2 -H-ZS I x
= @ M

) H-22
H-23

=

(&=
. Domain-ID .
S P2 oomnt [

) H-31
2 H-32

‘bci router bgp 65002 Type-2 (H-31) . H-33
address-family evpn H
Type-5 . Type-2 (H-33)
D-path [2:2] _’s domain ?dent?f?er 2:2
domain identifier 1:1 remote
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EVPN GW to scale outin a DC

L2 network is divided into domains by all-active multi-domain
GWs
« L2 VTEPs EVPN All-Active Multihoming GW for Multi-Domains
L3 network is flat single domain with centralised routing
« Border GW - L3 VTEP EVPN all-active GW
« BUM control with ARP/ND bridged on L2 VTEPs 3 3

Centralized Centralized
GW GW

L3

L2 GW ‘
mﬂﬁ j;omam 3
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EVPN GW Multicast - Extensmns

e EVPN GW support for multicast

o Multicast VRF route leaking with OISM

@
Src/Rx

o EVPN OISM V6 underlay ( SSM only ) with V4/V6 overlay

o EVPN Multicast with A-A Multi-homing
e OISM on the GW - Optimized Inter-Subnet Multicast

o Type-6 routes across domains, L2 & L3 multicast

o draft-rabnic-bess-evpn-mcast-eeg (e T frs

EVPN
EVPN (&= (Unicast & multicast) | \a=s EVPN

Rx Src

CIH“n OIIZ oisM oIsM oIsMm ‘
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Overlays simplified

e Multitenancy and L2 over L3 |P fabrics are provided with various

overlay technologies
e EVPN is a simplification for control planes, supporting multiple

service types
a. Gateway for scaling, transport transition, and service migration
b. Multi-homing options and gateway redundancy models

C. Gateway extensions, such as UMR and multicast support
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Thank you!

chinogi2

CHICAGO NETWE

Sergey Kolobov, The comfortable complexity of Overlays, 2025/05/15, Chi-NOG 12



