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» Yomy knacuvyHum Ethernet nepectaB macwtabyBaTuca?

-

O6bmeKeHHA PilweHHA

Lo aanm VLAN ¢ 4094 VLAN e BukopuctaHHa QinQ: noaginHe
e Mpus'asKka go ¢isnyHoi Tononorii TeryBaHHA gna Metro Ethernet
e CknagHwuu Stretch L2
e Broadcast-gomeHun pocTyTb Ane 3annwmnnmceb npobnemu:
pPa3oMm i3 mepexeto e CknagHwum Stretch L2
e Broadcast

e |30nAuia L2-aomeHiB
e BiakpuTtnii ctaHgapt IEEE 802.1Q
e [IpocTe cermeHTyBaHHA

VLAN 4yynoBO npaLtoBanm B KOPNOPATUBHUX MEPEXKaX, aNe He MacliTabyBanmca ANs Cy4acHUX AaTa-LEHTPIB Ta MepexK
npoBanaepiB.
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NepeBarun STP

¢ 3anobiratu L2-netnam

Hacnipku STP

* B/IOKYBaHHSA pe3epBHUX KaHaniB

® HeBMKOpMCTaHa NPONYCKHA 34aTHICTb
e [1oBiNIbHa KOHBEpPreHLiA
e [ToraHo macwTabyeTbca y Bennknx Fabric

telecom

ITBIZ

Meperka Ma€ aekinbKa wnaxis, ane STP J03BONAE BUKOPUCTOBYBATU JiNLLE YACTUHY 3 HUX.



» Aki npobnemn noTpibHO 6YyNo BUPILINTA?

.

e

He3anexHicTb

Broadcast ) .
JIOTIYHOI

Unknown MAC Learning

; Mmepexxi Bi
Unicast P A

di3nyHoI

QinQ
(S-Tag + C-Tag)

telecom
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MoTpibHa byna HoBa apxiTeKTypa maclwiTabyBaHHA Layer 2.



» Hasiwo 3'asuBca VXLAN?

Outer Outer uDP VXLAN
Original L2 Frame FCS
MAC Header IP Header Header Header =

LLlo Bupiwye VXLAN L - B
e Overlay nosepx IP
WBJytes \.’/TBV‘ES e \%

‘ISBytes
* |[Hkancynauyis MAC-in-UDP (4 bytes optional) T
: o 1 1 | , ,
® 24-6iTHKn VNI (~16 maH F— S 1 . S | '
, = £ =

cermeHTiB) 218 elwlel |2l 222 |Elc]s Sl gl |3
olo|e|l5|| |8l3|&l2l8| |¢|S|2|E =) 2o =

e Layer2 yepes Layer3 zggzg gl 8l slsls| |2|1%3|2|8 =| &| 5| %
. 2| g S| 2 o 0 - e 8|lx|8|2 & &

e Multi-Tenant sla| == sl e -0 2|° 3 | |
48 48 16 16 16 72 8 16 32 32 16 16 16 16 8 24 24 8
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VXLAN He 3amiHtoe VLAN — BiH 3abe3neuye macwtabyBaHHs Ethernet nosepx IP.



a2 B .

» Yum poctatHbo nuwe VXLAN?

X HesupiweHi

v/ Overlay NMUTAHHA

v 24-bit VNI * MAC Learning
v Layer3 Transport e BUM Traffic

v/ MacwrabyBaHHA * Flooding
e Control Plane

Came EVPN 3po6uB VXLAN NOBHOLLIHHOIK TEXHONOTIED NOOYA0BU CYYACHUX Mepex

HacTtynHui KpoK
BGP EVPN

Control Plane ans
VXLAN
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ITBIZ




Po3nin 1
EVPN— 6inbwe, H>X npocTto VXLAN




» EVPN — kepyto4ya nnowmHa cydacHol Fabric

o

HOST-01
10.1.1.10

(o)

HOST-02
10.1.1.20

.

MP-BGP EVPN

Control Plane

Po3nosciopxeHHs MAC/IP

IHcbopMauia Npo KiHUeBI By3n1
nownproeTbcs Yepes MP-BGP EVPN,
a He yepes flooding.

(ECMP)

: B @
1= —
000 —
MAC/IP Route BUM Consistency
=\ Distribution Exchange Handling & Scale A
- 7 S - o
F L HOST-03
” N
# N 10.1.1.30
N VTEP
N
VXLAN Overlay (Data Plane)
"l ESE-=-aEENENP QFX
LEAF-01 Q LEAF-02 o
i HOST-04
Underlay IP Fabric 10.1.1.40

BincyTHicTb Flood & Learn

He notpibHo flood-utu Hesigomi
yHikacTu, ARP um iHWi nakeTn.

B
| -
\ -

\A

el

MacwTaboBaHicTb

LleHTpani3oBaHuin KOHTPONb CTaHy Mepexi
3abe3snevye epeKTUBHICTb Yy BENUKUX
fabric.

EVPN 3abe3neuvye
mMacwTaboBaHy Ta
e(eKTMBHY KOMYHiKaLiito

Mixk VTEP
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» EVPN — ue He VXLAN

MP-BGP ( Control Plane )

Network Virtualization
Overlay ( Data Plane )

Provider Based Bridging
( Data Plane )

MPLS ( Data Plane )

EVPN with PBB
(Higher scalability,
deployed over MPLS)

EVPN over MPLS
(MPLS service labels)

EVPN over NVO tunnels
(e.g. VXLAN, MPLSoGRE,
deployed over IP)

EVPN-VXLAN
Data Center

O VXLAN Overlay U

@ OnTManbHO ANA Cy4acHUX
Zlil  Data Center mepex

EVPN

Control Plane

- . - —— ——— ——— —

EVPN-MPLS
Service Provider

() MPLS Data Plane ()

(;&) OnTMManbHO AN NPOBaNAEPChKNX
mepex (L2/L3 VPN, EVPN PBB)

He3anexHicTtb
Bif TPAHCNOPTHOI
TEXHONOTIi

€avHa mogens

v KepyBaHHA ANA PI3HUX
™

TUNIB OBEpneis

MHy4KIiCTb
BMbOPY HanbinbLL
NiaXoasLLIoro
Data Plane

telecom
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» LUlo nae EVPN?

B} MAC Distribution

Po3nosciogxeHHs
MAC/IP yepe3 MP-BGP

VTEP

n Aliasing
banaHcyBaHHs oo
Multi-Homed By3nis

/7 -m =
- ~
-

~
- -
m }

EVPN — ue Habip MepexxeBux cepsiciB, a He nuwie 3amiHa Flood & Learn.

—_ \\ /a

B ARP Suppression

3MeHLweHHs Broadcast
Ta ARP Flood

ARP?
e i B = S E5 e
VTEP

ARP Reply (Unicast)

B Mass Withdraw

LLiBnaka koHBepreHuis
npw BigMoBax

\

Mass Withdraw

MeHwe Flooding. LLBnawa koHBepreHuisa. Kpalwia maclutaboBaHiCcTb.

B Multi-Homing

AKTUBHE BUKOPUCTAHHS
BCiX KaHanis

n IP Prefix Advertisement

MapuwpyTtusauis mix VRF
6e3 L2 Flooding

IP Prefix
(Route Type 5)

VRF

ITBIZ
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» Lo 3miHioe EVPN?

Bign knacuyHoro Ethernet no cyvacHoi Fabric

O PR 2L

KnacuuyHum Ethernet

Flood & Learn

KomyTaTtopu Bus4atote MAC yepes Flooding

Broadcast / ARP

LLinpokomoeHi ARP 3anutu
Mo BCbOMY CEerMeHTy

STP

3anobiraHHA NeTnaM LWASXOM
6nokyBaHHA NOpPTiB

Blocked Links
Pe3epsHi kaHanu 3abnokosaHi
STP

Slow Convergence
MoBinbHe BiAHOBNEHHSA MICNA BiAMOB
(cekyHan)

4094 VLAN ID
Ob6MerXkeHunin NpocTip cermeHTauii
(12-bit)

35 S B S B

Sl SO JHEs

-
\

P'

\
P g

EVPN Fabric
MAC/IP Advertisement

PosnosciogxkeHHs MAC/IP indopmauii
yepe3s MP-BGP (Control Plane)

ARP Suppression

JNNokanbHa o6pobka ARP.
MeHwe Broadcast Tpadiky

ECMP + Multi-Homing

BukopurcTaHHs BCiX AOCTYNHUX LWUNAXIB
6e3 6nokyBaHHA

Active/Active

YcCi KaHanu akTUBHI OAHOYaCHO.
Binble nponycKHoi 3a4aTHOCTI

Fast Convergence
LWeuaka koHeepreHuis 3asasku BGP EVPN
(coTHi MinicekyHAa)

16M VNI (24-bit)
MacwTtaboBaHicTb cermeHTaLlii
no ~16 MinbnoHiIB

telecom
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Po3ain 2
ApxiTtektypa EVPN y Junos




.

R IP-VRF (L3)
| L3 cermenTauis / MynsTu-tenant

EVPN | t
Overlay | IRB
(MP-BGP EVPN) MapuwpyTtusauia mix VLAN

t

Bridge Domain
L2 cermenTn (VLAN)

1

EVPN

Control Plane
MAC-VRF — ueHTtpansHuin enemeHT EVPN apxitekTypu 8 Junos.

@ e

MAC-VRF . : . .
YcepeauHi Hboro cTeoptotoTbes L2 cepeicu (Bridge Domain), aogaetocs IRB
KonTtekct EVPN (MAC Ttabnuui) ’
1 Ans MapwpyTtu3sauii Ta popmyeTeca L3 cermenTauis (IP-VRF).
A
: EVPN Fabric
Underlay MP-BGP EVPN
IP Fabric

telecom

Underlay IP Fabric ITBIZ

eBGP / iBGP / OSPF / IS-IS
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» Yomy MAC-VRF, a He virtual-switch?

EVPN 3miHuB He nuwe Control Plane, a n mogenb nobynosu L2 cepsicis.

LLlo BinbyBaeTbca y BGP?

virtual-switch MAC-VRF
(TpaanLinHui) (cywachumin ctanpapt EVPN) user@leaf@1> show route table bgp.evpn.©®
" lepapxis bridge-domains MAC Ttabnuui BigokpemneHi sig Route Distinguisher: 10.0.0.1:1
ApxiTexTypa Hi instan rnobanbHoi Tabnuui, ak VRF gns IP a0 g
e B K M > 2:65000:10100::1:1:1  Type 2
MAC Advertisement
NokaneHe HasyaHHa MAC IHpopmauis npo MAC/IP
Cééb Control Plane (Flood & Learn) pPO3noBCIOAXYETbCA Yepe3 BGP
(Route Type 2, 3, 5 Towo) MAC-VRF reHepye Ta aHoHcye EVPN

Route Type 2 (MAC/IP Advertisement).

VIAN:Bassdists MipTpuMye BCI TUNK cepsBiciB: ; ~
Tunu cepeicis VLAN-based, VLAN-aware, e

VLAN-aware
- i noriui
VLAN-bundle B eauiit noriui virtual-switch MAC-VRF
KA Vi 2 Mpue'azaHnit 4O KOHKPETHOro €auHniA, yHipikoaHui cnocib routing-instances { routing-instances {
HiBepcanbHiCTb ; ; % J :
KN P TMNy cepsicy ana scix EVPN cueHapiis Tenant-A { Tenant-A {
instance-type instance-type mac-vrf;
; H o < virtual-switch; service-type vlan-aware;
=1=) Mnatdopmu MiaTPUMYETLCA NPAKTUYHO Ha OBUW CTaHAapT: BUMarae _ |
== : : oG g service-type vlan-aware; } telecom
—  Ta MacwrabysaHus Bcix nnardpopmax (MX, QFX, EX) CBiXKWX BEpCin Junos, NiATPUMKa ) ) IT B I z

Ha cyyacHux nnatpopmax
(QFX5k/10k/EX4k, MX Towo)



3. VLAN-bundle
N:1 (N-VLAN-ID — EVI)

2. VLAN-aware
N:1 (N-VLAN-ID - EVI)

1. VLAN-based
1:1 VLAN ID - EVI

VNI = 50101 VNI = 50101

VNI =101102

MAC-VRF-1 == EVI-1 MAC-VRF-1 == EVI-1 MAC-VRF-1 == EVI-1
BD-1 / Bridge-Table-1 BD-1 / Bridge-Table-1 BD-1 / Bridge-Table-1
i 4 X / \
leafl leaf2 leafl leaf2 leaf1 leaf2
Host1 AT, T ol S #h Host2 Host1 (D) VXLAN Host2 TN VXLAN
vuan 101 @ GF} ‘G[_ ® v van: @ Qf_ a5 ® vr:r:':o @ é}:j --------------- \i“[: @ v’:::i A
Host3 Host4
Host3 Host4 . .
VLAN 102 ® ® VLAN 102 veawS YRRne Host3 ) @ Hostd
. Host5 Hosté VLAN 20 VLAN 20
VNI = 60102 VLAN 3 VLAN 13
MAC-VRF-2 == EVI-2 Host5 Host6
BD-2 / Bridge-Table-2 VLAN 30 NEANTDD

= N:1 (N-VLAN-ID no EVI)

1:1 VLAN ID po EVI

RT per VLAN-VNI

MigTpumye Hopmanisauito VLAN (onuinHo)
Edektusnui flooding (broadcast domain per EVI)
Mepekputta VLAN-id BcepeguHi By3na (SP-style)
Koxxen VLAN-VNI mae okpemy bridge-table
Type-5 VRF BipTtyanizauis per edge leaf
(nonatkoea onuis: ERB ta BO gusaiiH)

Konu BUKOPpUCTOBYBaTK:

3|0

KnacuuHi mepexi 3 yHikaneHumu VLAN ID

Ha piBHI BCbOro AgaTacenTeny.

RT per VRF

MipTpumye HopManisauito VLAN (onuiiHo)
EdexTtusHuit flooding

Menwe EVPN AD routes

Mepekputta VLAN-id BcepenuHi By3na (SP-style)
Nerwe popasatu Hosi VLAN

Koxxen VLAN-VNI mae okpemy bridge-table
Type-5 VRF BipTyanisauisa per edge leaf
(nopatkosa onuis: ERB Ta BO gusaiiH)

Konu BukopucrtoBysaTtu:
@ Barato VLAN 3 moxnueum nepekputtam 1D

MiX Pi3HUMU MarfaHYMKaAMW.

Oo~0

N:1 (N-VLAN-ID po EVI)

RT per VRF

MeHwe EVPN AD routes

Mepekputta VLAN-id BcepeauHi By3na (SP-style)
Hemae Hopmanisauii VLAN

Yci VLAN 3 paHoro EVI B ogHin bridge-table

Bridged-overlay apxitektypa

Konu BukopuctoByBatu:
2 Konu notpibHi nepekputta VLAN Ta MiHiMyMm
EVPN mapwpyTis (MacluTaboBaHicTb).

ITBIZ



EVPN-VXLAN (NVO) Bandeilast
L2/L3 VXLAN e
Leaf =" =D CHEED B B . = == !
(NVE) A S

L2/L3 Handoff

Blue VLAN Green VLAN

Blue VLAN Green VLAN

° MapuwpyTu3sauin BUKOHYETbCA Ha KOXXHOMY Leaf
e JlokanbHuid WNIKO3 AN KOXKHOro cermenTa L2
¢ Bucoka macwTaboBaHICTb Ta BIACYTHICTb UEHTPANbHOIO WNK3Y

Spines

Border-Leaf

-
TJ\, L3 Routing
\'//

IRB-VRF

Blue VLAN Green VLAN

e MapuwpyTtmsauis BUKoHyeToCa Ha Border abo Central Gateway
e OpuvH WNO3 ANA BCIX CErmMeHTis
e [lpocToTa apxiTekTypu, ane MOXNuBe By3bke micue

— = —=m—— = -
X = o /

\ \ /
~ /

N ~. S s

. \ b
. | //
o \ [
- ’

Kpurepin

Pone mopeni

He sukoHyeTsea L3
Default Gateway
IRB inTepdeircu
EVPN Route Types
East-West Tpadik
3arpumka (Latency)
MacwrabosanicTe
BiamosocTinkicTs

Tunoswuit use case

MNMopieHusiHua ERB ta CRB

ERB (Edge-Routed)
Po3nopinenxa L2/L3 ¢dabpuka
Ha koxHomy Leaf
Anycast IRB Ha Leaf
Ha scix Leaf
Type-2, Type-5
MapuwpyTnayeThCa NOKansHo
Husbka
Bucoka
Poanopinena

Modern DC / Cloud

CRB (Central-Routed)

LlesTpanizosana L3 ¢pabpuka
Ha Spine / Border
LleHTpanizoBanuit wnio3
Nuwe Ha ueHTpanbHux By3nax
Type-2 (iHkonu Type-5)
Trombone yepes uenTp
CepenHs

CepepHs

LeHTpanizosana

Mirpauii / Legacy DC

telecom
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IRB: Symmetric vs Asymmetric

Asymmetric IRB

Host IRB

Y G < \\\ PR
[]— [o<]—(vxan )—{><]
3 s BB / L‘I*

~

Remote IRB
e MapuwpyTuaauis nuwe Ha ingress Leaf

e [IpocTiwe HanawTysaHHs

*  MeHuwe BUKOPUCTaHHA pecypcis

Symmetric IRB

Host IRB - IRB
B e N
E—Be-(man)—~pa—-L

Host

Remote IRB
* Mapuwpyru3sauis Ha ingress i egress Leaf
¢ Kpawa macwrabosaHicTe

e [lintpumka Type-5 Ta po3wmpeHnx cuexapiis

Anycast Gateway

IRB.100 IRB.100
= S
1010001  EVPN-VXLAN 46 100.0.1
aa:bb:cc:dd:ee:ff aa:bb:cc:dd:ee:ff
Leafl Leaf2

« Onnakosuit IP va MAC Ha scix Leaf

MopiBHAHHA

1 Kputepin Asymmetric Symmetric
‘ MapuwpyTu3sauin Ingress Leaf Ingress + Egress Leaf
| MacwTrabosaHicTb CepegHsa Bucoka
\
| CknagHicTe Hwuabka Buwa
J
‘ VRF Menwe binswe
‘ Type 5 Ready Hi Tak
telecom
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» L3yEVPN:IRB, VRF ta Route T5

IP-VRF Ta Route Type b

IP-VRF (MapwpyTusauyis L3)

=

Bridge Domain
i

'

IRB.100

|
'

Tenant-A-L3 (IP-VRF)

'
]

10.200.0.0/24

MapuwpyTusauis IP 8 mexax VRF
I3onauin mapwpyTie Mix Tenant

Bukopucrosyereca Route Type 5

routing-instances {

Tenant-A-L3 {
instance-type vrf;

}

Route Type 5 (EVPN IP Prefix)

8 Type 5
IP Prefix Advertisement

user@leaf0l> show route table bgp.evpn.0
5:656000:10100::10.20.0.0/24

* AHoHcywoTbes IP-npediken 6e3 MAC-appec

¢ Bukopucrtosyetbca ana L3 VPN

He notpebye skoro MAC 8 EVPN

CLI: CreopeHnHn IP-VRF

routing-instances {
Tenant-A-L3 {
instance-type vrf;
protocols {
evpn
ip-prefix-routes;

BGP EVPN: Route Type 5

user@leaf@l> show route table bgp.evpn.©
5:6500€:181€8::10.28.0.8/24
Best Active BGP route

¢ Route Type 5 (IP Prefix Advertisement)
® AHoHcyloTbea IP-npedikcu 6e3 MAC-appec
¢ He norpebye avoHcy MAC g EVPN

ITBIZ
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@ Route Type 2 @ Route Type 3 @ Route Type 5

MAC/IP Advertisement Inclusive Multicast (IMET) IP Prefix Advertisement
= Leaf1 Leaf2 Z —
MAC aa:bb:cc:dd:ee:ff VTEP1 VTEP2 IP Prefix
e — — — 4{ VXLAN Overlay } = - —
—— IP 10.100.0.10 1@ 10.10.0.0/24
— € - == -= ®-0-®----> IP-VRF )
BUM Traffic
Mepepnae iHpopmauito Npo KiHUEBI XOCTH (Broadcast, Unknown Unicast, Multicast) Mepepnae IP-npedikcn Mixk VRF Ta mepexxamum
e MAC + IP Binding ®opmye VXLAN Overlay ta pocraense BUM-Tpadik ® |P Prefix Advertisement
® ARP / ND Suppression e VTEP Discovery ® |Inter-VRF Routing
® Anycast Gateway ® BUM Replication (Flood List) e DCI (Data Center Interconnect)
® Host Mobility ® Broadcast / Unknown Unicast ® External Prefixes
® Multicast
show route table bgp.evpn.0@ show route table bgp.evpn.0 show route table bgp.evpn.0@
2:65000:10100: :aa:bb:cc:dd:ee: ff 3:65000:10100: :0 5:65000:10100::10.10.0.0/24
3'aBnaeTbes nicns: 3'aBNaETbCA Nicna: 3'aBnAETbLCA Nicns:
ctBopeHHa MAC-VRF Ta IRB nobyaosu VXLAN Overlay (VTEP) ctBopeHHs IP-VRF
@ Type 2 @ Type 3 @ Type5 Mpuknaa BuBoAY:
= user@leaf@l> show route table bgp.evpn.0
z el C) S—p @ 2:65000:10100: :aa:bb:cc:dd:ee: ff # Type 2 - MAC/IP Advertisement
Xoctun Overlay Ta BUM IP-npedikcu 3:65000:10100::0 FOTIRE - REIRG
(MAC/IP) (IMET) (L3 Routing) 5:65000:10100::10.10.0.0/24 # Type 5 - IP Prefix

ITBIZ
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Po3ain 3
MexaHi3amu 3axmucty EVPN y Junos




MP-BGP EVPN
Route Type 3 (IMET)

i e KoxeH VTEP peknamye
csoto yyactb y VNI

- /CDopmyeTbcq Flood List ™«
P d

r
Clients / Hosts ey : . Clients / Hosts
[;] [;] Leaf-1 Leaf-2 J Leaf-3 |
H VIEP | _ _ ___ _ | VIEP | _ _ ___ _ VTEP | 7 7r
VLAN / BD | @ == | r)(} | VLAN / BD
|
10.10.10.0/24 —— € X J 10.10.10.0/24
i VXLAN Overlay ¢
— -
Broadcast TS e (ViN10100) sy S Broadcast
Unknown Unicast \ ks . }_ P i , . Unknown Unicast
Multicast VXL:(’:HT:)Cket [ VXLAN Packet | VXL:(:n?:)Cket Mt

(konin) ‘

Ingress Replication (Head-End Replication)

Creopioetbes okpema VXLAN-konia gna koxHoro VTEP 3i cnucky Flood List

1.

LLlo BinbyBaeTbca?

VTEP aHoHcye cebe
yepe3 Route Type 3 (IMET)
y nesHomy VNI

v

IHWi VTEP oTpumyiotb
iHpopmMauio Ta popmyioTb
Flood List

v

Leaf otpumye
BUM-Tpadik Bia xocta

7

Creopiototbest VXLAN-konii
Ta BiANPaBNSAIOTHCH KOXXHOMY
VTEP 3i cnucky

4

VTEP oTtpumye Ta gocTtasnsie
Kagp NOKanbHUM XOCTam

telecom
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.

2. Multicast Underlay (PIM/IGMP)

Control Plane VTEP aHoHcytoTh cBoo yyacTs y VNI Control Plane VTEP aHoHcyloTh cBoto yyacTs y VNI
MP-BGP EVPN ®PopmyeTbes Flood List MP-BGP EVPN ®opmyeTbea Flood List (Group Members)
Route Type 3 (IMET) ~ . 5 e Route Type 3 (IMET) Pty
S < - ! pa TSN S i pa B . el .
Leaf-1 Leaf-2 Leaf-3 Leaf-1 Leaf-2 Leaf-3
VTEP VTEP VTEP VTEP VTEP VTEP
=3 B vumown B =3 =
Eag (VNI 10100) n 4
Host A > e e Host A > Underlay Network

’ T PIM Multicast
Broadcast / 3-9 > > —— ( ulticast)

-
. Y
Unknown Unicast / VXLAN VXLAN VXLAN Unknown Unicast / p @ @
Multicast Packet | Packet Packet | Multicast = - (*,G) o
(xonin) ‘ (xonin) (konin) ot oy L
()

4

Ak ue npauoe fik ue npauioe

1. Leaf orpumye BUM-kapgp Big xocra. 1. Leaf signpasnse BUM-kaap y Multicast rpyny (*,G).

2. Crsopioe okpemy VXLAN-konio ans koxHoro VTEP 3i cnucky Flood List. 2. Underlay (PIM/IGMP) 6ynye nepeBo po3noBCIOAXEeHHS.

3. KoxHa konis yHikasTom sinnpasnserscs signosigHomy VTEP. 3. Kagp pennikyetbca B Mepexi nuwe Ha rinkax, ae € VTEP-otpumysaui.

Q MNepesarn o Heponikn Q Mepesarn Q Heponikun

* He norpebye Multicast y Underlay Buwwmin tpadik y Leaf (CPU, nam'sTs) Huxue HaBaHTaxeHHna Ha Leaf (meHwe konii) » [Morpebye Multicast y Underlay (PIM)

+ [lpocToTa HanawTyBaHHA + bBinbwe yHikaar-Tpagiky 8 Underlay + Menwe Tpadiky 8 Underlay + CknapHilwe HanawTyBaHHA Ta ekcnnyarauis
» [pauoe ckpiss (DC, Cloud, Internet) *  MacwrabysaHHa obMmexeHe (ayxe senuki « Kpawa Macwra6osanicts (10k+ VTEP) « Motpi6nxa niaTpumka Multicast Ha scix
+ [lepenbauysana nosegiHka ¢abpuku > 5k+ VTEP) y npuctposx Underla
EdexTneHo ans gyxe sennknx ¢pabpuk pucTp: y telecam

« [igTpumyeTbca BCiMa nnaTtpopmammn I I



= EVPN Single-Homing vs Multi-Homing

.

Big ogHoro nigknto4yeHHAa go Active-Active BigMOBOCTINKOCTI

Single-Homing EVPN Multi-Homing

Cepeep nigknioyeHuin go ogHoro Leaf-komyratopa CepBep oagHovacHo nigknio4eHnii oo asox Leaf-komyraropis

Leaf-1 Leaf-2 Leaf-3 Leaf-1 Leaf-2
EVPN
Control Plane

Ethernet Segment

(ESI)
gl Server
Q MpocTe nigknoyYeHHs Q Single Point of Failure 0 Active / Active Q LLsnake nepeMukaHHs
o MinimanbHa koHdirypauis 0 OpauH akTmeHuii uplink 0 Hemae STP 0 BanancysaHHa Tpadiky
Q Hemae MC-LAG / ICCP 0 Cranpaptusosauuih EVPN
XapakTepucTtuka Single-Homing EVPN Multi-Homing fik ue npauoe?
Miaknoyerns cepsepa Do opHoro Leaf P Do psox Leaf @ Cepsep nigkniouenuit oo asox Leaf uepes
4%
oauH Ethernet Segment Identifier (ESI).
LocTynHicTb Single Point of Failure P BigMoBocTiKicTb s o ecfESy
s p - KoopauHauin Ta cuHxpoHisauis mix Leaf
AxTtueHi uplink'n OpvH P [sa (Active-Active) @ BUKOHyETCA yepes BGP EVPN.
telecom
3anexHicTb Big STP Moxe 3HapobuTucs -3 He notpi6ex ’ EVPN eukopucTosye Route Type 1Ta Type 4 I T B I z
TexHonoris MpocTuin LACP P EVPN Mynetu-xomiur (ESI, DF Election) AnA saGesneueHHA ySroKEHOCTI Ta WBKAKOro

BiAHOBNEHHA NICNA BiAMOB.



EVPN Loop Detection

3axucT Big L2-netenb Ha Leaf-Server 3'egHaHHAX

 EVPN Control Plane He moxe 3anobirtu
BCIM pi3nyHUM L2-neTnam

B JUNOS BMKOPUCTOBYETLCA MEXAHI3M
Lightweight Loop Detection

« Loop Detection npautoe He3anexHo Bif
EVPN Control Plane

Spinel Spine2

protocols {
loop-detect {
enhanced {
interface ae0.100 {

Port1 | ESI-1 ESI-2 Port2 vlian-id 100;
Tagged when enabled Log: loop-detect-action interface-down;

default on native-vilan ESl-info
Untagged or tagged RID-info }
L2 LD heartbeat Port-info }
}

} telecom

ITBIZ
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Po3ain 3
EVPN DCI Ta mepexi Service Provider




.

leafl spine2 DC—_QWI spine3 leaf3
AR AT ST VLY T
ly o A1/ \ 1L/
S e
EVPN- L2-handoff EVPN-VXLAN/ L2-handoff EVPN-
VXLAN flood MAC or EVPN-MPLS flood MAC VxLAN
domain-B learn domain-A learn domain-C
0 t. 3 .IE:;fl sp.l'fj‘:-z Border-leaf1 Border-leaf3 F’_'[‘es l?ff3
ption 4D (D) snusDNSN - Unified EVPN layer 2 solution
NIy ANV RNy ANV RNV, . :
Seamless EVPN-VxLAN to EVPN- - < . . * Pure overlay with controlled scaling
VXLAN seamless stitching - 12 DCI S G St GO e » Higher scale—more DC sites and pods
domain-B domain-C

= spine order-lea N spine3 leat3 S .
Optlon 4 N NN Unified EVPN layer 2 solution
1LY L) 1Ly - L) 1 LA
N ARy AN NIyARNYARRNIY, ' i
Seamless EVPN-VxLAN to EVPN- L 1T ";’; L . b Pl'll'e overlay with contro!led scaling
MPLS seamless stitching - L2 DCI EVEN- ) EVPN-MPLS <> EVPN- Higher scale—more DC sites and pods
VxLAMN domain-A X .
domain-B domain-C MPLS direct connect from border-leaf
_Iiaﬂ Sp:lﬂfZ Border-leafl e Border-leaf3 SP_"':BS I‘_Eifs
AL ALy A0y /1P-domain Aany_ L Ly
NIZNI VRN |V NUVEEANI VAN | v
=EVPN- i EVPN-VXLAN i E:PN-
dng el wRsl Gm Gl
- leaf1 spine2  Border-leafl Border-leafs  SPine3 leaf3 . -
0pt|on 6 *lr *lr Py = _}_ '_}_ l[.;lnlﬁed E\;’PN I?T]er 3 sollllltlgn . relecom
Ay Wy iy NIV Y,
EVPN-VXLAN Type 5 to IPVPN 1 _;/ X . ure overlay wit contro. ed scaling IT B I z
MPLS - L3 DCI EVPN- e o Higher scale—more DC sites and pods
WxLAM T5 domain-A WRLAM T3 -
domain-B domain-C MPLS IPVPN using IP only DCI




EVPN VXLAN Fabric EVPN VXLAN Fabric ¢

S

: 1 S2 S3 S4
Lean Spines ._T 5 2% ‘_T_‘ 1) Lean Spines
D @ D @

/
\

VXLAN
Tunnels

VXLAN
Tunnels

. Border Leaf _

-------- 1 r L Rt
| L2VLAN | :
| Handoff I |
JEs — i ey | I
| | every stretched | |
L1 L2 L L 7 L
L.__LJ._...-__.____4.\_J VLAN L_‘._S__.._.___/,._Lé..J L 8

L2 Handoff
EVPN-MPLS or VPLS-MPLS
EVPN Control Plane INuwe scepeguHi koxHoro DC IPVPN MPLS
DCl VLAN / L2 Handoff * 2
MAC Learning Flood & Learn Ha mexi

Tunose 3acTocyBaHHs Legacy DC a6o mirpauis

Option 1 — HannpocTiwwmin cnoci6
o6’eQHaHHS | NOBEepPTaE KNAaCUYHi
MexaHi3mun Layer 2

He notpebye nepebynosu ctapol
Mepexi

Moxknuse noeaHaHHa 3 EVPN-PBB
Ha MPLS Core

0 Ob6mexeHHSs

€ EVPN He npoxoguTb mix DC

€ Flood & Learn Ha CTUKY AOMEHIB
€ Okpewmi Border Gateway

€ CknapgHiwe macwTabyBaHHA

€ bBinbwe onepauiiHux BuTpaT

telecom

ITBIZ



EVPN VXLAN Fabric

EVPN VXLAN Fabric

S1 52 S1 $2

ean Spines (=L ean Spines (S &5

\" . overlay AN 7\" < overlay '

ASN_64512 ' ASN_64512
ﬁ', ' Norder Leaf ﬁf
By b b g

/L~' L2/ L3 U4 5 Border Leaf Lils L25 L3 ya &S = "
A0 0 Ad A0 A0 an ! AL AL  Ac 0 A '
G &GP GorxGD | GDQID o @ Wl | OGP

IP-Edge-2

IP-Edge-1

CORE

IP MPLS

EVPN VXLAN Fabric

St S2
Lean Spines ( 1L -
overlay TS
ASN_64512
\\Bordor Leaf
EY AL AL reac @5 A5 o G S IPAL 3 o P
Q) Qo G- Qrc ar/ C> all - — )
! < D EVPN Control Plane €avHnin mix ycima DC
@mEp & LSoosio g
L3 IP-Edge-1 DClI VXLAN Over IP (L3)

Server Server Server

MAC Learning EVPN (Control Plane)

Tunose 3acTocyBaHHSA Enterprise Multi-DC (Active/Active)

Option 3 — eauHun EVPN CP
MAC BuB4aloTbcsa rnobdbanbHO
AKTUBHI NIHKN MiX
MangaH4Ynkamm

Kpawa maclutaboBaHiCTb

0 ObmMeXxeHHs

@ NMotpi6bHa IP/MPLS indpacTpykTypa
@ HeobxigHa yHidikauis koHirypauin
@ Mnanysanns IP Ta VTEP agpecauii

€ 3anexwuTs Big akocti WAN

telecom
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.

o o
<> <> 0 O6min EVPN mapwpytamu

= ' Border Leaf anoncyiote EVPN mapwpytu (Type 2, Type 3,
evpn-vxlan border-leaf3 Type 5) & eauruii BGP EVPN aome (AS).

leafl border-leaf1

- e domain-2(interco)

serverl OronowenHa MAC (Type 2)

(pizHe zHaqenHs VNI B koxxHOMY AOMeHi).

Locraeka Tpadiky

ENCh . . . L Konu xocT signpasnse Tpadik, Leaf1 susyae MAC-agpecy
:50:56:A8:01:01 1 - -1- T - lan1001
::fggl (mac1) evpp e iRT:1:101 4 1 evP.n vxlan e mac1 y VLAN 1001 i aHoHcye Type 2 MapLupyT.
domain-1(LAN) iRD-1 : domain-3(LAN)
e Mowwmperna MAC
iESI-1 iESI-2 MapuwpyT Type 2 3 VNI ta MAC nowmpioeTecsa MiX yciMa
RT:1:8888 RT:1:9999 DC. Border Leaf3 orpumye inpopmauiio npo MAC.
MAC-1 MAC- :
RD-12 : ; c:1 iRD-2 o BcranosnenHs VXLAN TyHenio
ES|_1 2 vni-61001 vni-71001 IES|-2 B.order Leaf aBromatununo cteopioe VXLAN TyHens go
einnaneHoro VTEP (Border Leaf1).
MAC'I vni rewrite vni rewrite e Mepenuc VNI
vni-51001 (different value) (different value) Ha mixcaiiToBomy cTuky BukoHyeTbca VNI rewrite

MACVRF101(EVI-101) MACVRF101 (EVI-101) MACVRF101(EVI-101) Ty et ricsn sy, ik VTER iqpes VXA

Over IP 6e3 postarysanHs TpaavuiniHoro L2.

EVPN Route Types y DCI Lo Baxxnueo

V]
V]
&
]
]

« Type 2 - MAC/IP Advertisement Camanit AS ans scix DC telecom

YHikanvHuit Loopback ans koxHoro VTEI

Reachability mixx VTEP no Underlay I T B I z
Oparakosa nonituka EVPN (RT/Import/Export)

Active/Active mix DC

+ Type3 - Inclusive Multicast

» Type 5 - IP Prefix (3a norpe6u L3 DCI)



® DCI Option 3: EVPN VXLAN (&) VXLAN

.

macvrfAB-vlan-aware {
instance-type mac-vrf;
protocols {
evpn {
encapsulation vxlan;
default-gateway no-gateway-community;
extended-vni-list [ 5055 5056 ];

interconnect {
vrf-target target:1:55;
route-distinguisher 172.16.7.11:55;
esi {
00:00:99:99:99:99:99:99:55:55;
all-active;
}

interconnected-vni-list [ 6055 ];

L3

}
}

vtep-source-interface 100.0;
service-type vlan-aware;
route-distinguisher 172.16.7.11:155;
vrf-target target:1:155;

vlans {
vlan55 {
vlan-id 55;
vxlan {
vni 5055; " e VNI translation
| translation-vni 6055; | :
} specific to
} interconnect
vlansé { function
vlan-id 56;
vxlan {
vni 5056;

} translation-vni 6056;

New tunnel
stitching
configuration
block

Lo pobuTb usa koHpirypauis

o Interconnect block - Tunnel Stitching
» BusHauae napametpu Tunnel Stitching mixx asoma VXLAN dabpukamu
» 3apae RT, RD Ta ESI ana ECMP multi-homing (all-active)

» interconnected-vni-list Bkazye VNI iHwoi ¢pabpuku, 3 aKo BUKOHYETbCS stitching

e VNI translation
» translation-vni susnavae VNI signanexoi ¢pabpukm (iHwuin VXLAN agomeH)
» JNokanbHuit VNI (5055/5056) « Biananenuit VNI (6055/6056)
+ 3abesneuye o6MiH Type-2 EVPN mapwpytamu mix pabpukamu

Cxema: Type-2 to Type-2 VXLAN Stitching

DC Site-A
EVPN-VXLAN Fabric A

DC Site-B
EVPN-VXLAN Fabric B

Leaf Leaf

EVPN Type-2
(MAC/IP mapwpyTu)

< > h %74

|
]
|
'
]
]
]
|
|
'
|
|
|
]
|
|
|

Border Leaf Border Leaf

VNI 5055/5056 IP Underlay

(eBGP or iBGP)

VNI 6055/6056

ITBIZ



= DCI Option 4:

EVPN VXLAN (#] MPLS

.

EVPN Fabric

EVPN Fabric

Domain-1 Domain-3
S1 S2 S3 S4
lean spines | lean spines
. border-leaf border-leaf overy
= i A W e e
| |
( L6 | T 7P L8 112
L1 L2 L3 l & J<'g |L8 v L10 L11
L) e e e = x| & A0 | 9 TR AN |
A/ [ N C:D v U <:> d ‘ Q) Qr
PLY N A ) l_ 7 & -
I N Mx X PE PE mMx K
. > ae0 2 - P P Y,
ESI-1ae0 3 \ A / 7 200 "_ES}-2° )
= | Seamless S:itching = S I, Stitchi EE
= 3 eamless Stitchin =
= F CORE MPLS ey =]
L VXLAN &2 MPLS_ ] - . VXLAN & MPLS s

@ Host1-mac1/ IP1

vian1001 == vni51001 s

o

MPLS LSP

@ Host2-mac2/1P2
vian1001 == vni51001

per iESI per EVI

EVPN-MPLS / IPVPN MPLS

OcHoBHI XapaKTeprucTukm

EVPN Control Plane €amnnin Mix ycima DC (vepes MPLS)

DCI EVPN over MPLS (MP-BGP EVPN mix PE)
Transport MPLS LSP (per ESI per EVI)

Stitching Seamless Stitching VXLAN 2 MPLS na Border Leaf

0000

Tunoee 3acTocyBaHHA Service Provider / Multi-DC mix mangaHumkamu

Lo saxxnueo
Opmu EVI = oguH iESI Mix DC
MPLS LSP ¢popmyeTeca Ha pieni PE
MP-BGP EVPN mix PE ana o6miHy mapwpytamu
VNI ra iESI moxyTb 6yt ogHakoei 8 pisHux DC

O Mepesaru

EVPN wmix Fabric, ane Tpadik yepes
MPLS Core

@ nNigrpumka Multi-Domain MPLS
@ Macwrabysanns yepes Service Provider

@ nNigTpymMka Active/Active mix DC

o O6mMexeHHsA

€ MorpibrHa MPLS indpacTpykTypa
nposangepa

€© Cknapsiwe HaNAWTYBaHHS |
excnnyarauia

€© 3anexwurs eig sxocti MPLS Core

€ [onatkosi sutpaTn Ha MPLS cepsicu

telecom

ITBIZ



.

MapwpyTu EVPN

DC Site-B + Type2 - MAC/IP Advertisement
*» Type3 =~ Inclusive Multicast
f VXLAN VNI —\ iGW f MPLS LSP \ iGW [_ VXLAN VNI _\ + Type5 =~ IP Prefix (3a norpe6u L3 DCI)
s border-leafl ev.pn-mpls border-leaf3 leaf7 o saxnuso
T domain-2(Interco) N servers | © O EVI= oqu ESI wix DC
serverl @ evpn-vxl an . : evpn-vxlan Q D—. @ MPLS LSP ¢OpMY€TbCa Ha piau.i PE
mac@00:50:56:AB:01:01 (mac1) : |RT: 1: 101 |RT: 1: 10 1 s vlan1001 @ MP-BGP EVPN mix PE ans 06miny mapwpyTamu
vlan1001 domaln"l(LAN) iRD-1 iRD-3 domaln'3(LAN) @ VNI 1a ESI moxyTs 6yTi ogHakosi 8 pisux DC
RT:1:8888 iESI-1 iESI-3 RT:9999
RD-12 MAC-1 MAC-1 iRD-3
ESI-12 MPLS label101 MPLS label101 iESI-3
S vni -> vlan rewrite vni -> vlan rewrite
vni-51001

MACVRF101(EVI-101)

Leafl (DC Site-A) susae MAC-agpecy macl y VLAN1001 ra anoncye Type 2 mapwpyT
i3 VNI 51001 uepes EVPN.

Border-Leafl (iGW) imnopTtye mapwpyr, sukonye VNI -> MPLS label mapping (label 101)
Ta nepepae mapwpyT y EVPN-MPLS gomen.

MapwpyT nowwupioetbca no EVPN-MPLS (iRT/iRD/IESI, label 101) no Border-Leaf3.
Border-Leaf3 (iGW) sukonye MPLS label -> VNI mapping Ta VNI -> VLAN rewrite (3a notpebm).

Leaf7 (DC Site-B) imnoprye Type 2 mapwpyT 1a Hasuae MAC macl y VLAN1001.
Tpadik mix serverl ra server5 nepepaetscs yepes MPLS LSP (label 101) mix PE.

0000 © ©

MACVRF101(EVI-101)

MACVRF101(EVI-101)

Mo3HaveHHn:

iGW  iGW =~ Interconnect Gateway
&% (EVPN Stitching)

“ Border Leaf - VTEP + PE

PE - Provider Edge (MPLS PE)
LSP - Label Switched Path

EVI - Ethernet Virtual Instance
ESI - Ethernet Segment Identifier

telecom
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.

DC2 (Metro-2

DC1 (Metro-1)

L2 Extension (EVPN)

EVPN VXLAN Fabric < B EVPN VXLAN Fabric @ Leaf y DC1 anoncye MAC uepes EVPN (Type 2) ans VLAN 100/200/300.
Border Leaf (iGW VNI = MPLS label ing.
Soies Snds Spines Shic e order Leaf (iGW) sukonye . abel mapping
D e MapuwpyT nepepactoca uepes MP-BGP EVPN mix PE.
@ @ @ @ o Ha croponi DC2 sukonyeTbca MPLS — VNI mapping.
X B ) \ NN © Tpadik y Tomy x L2 cermenTi gocTaensetsca o Leaf y DC2.
i . Border Leaf Border Leaf 7 %
Leafs (icw) (iGW) e : Leafs

Leaf-1 7. Leaf-2 T GB\ MPIST @/ Leaf-3 Leaf-4
S < oy v S <

(Service Provider

Backbone)

VLAN 100 VLAN 200 VLAN 300 VLAN 100 VLAN 200 VLAN 300
L2 Transit 1 L2 Transit 2 L2 Transit 3 L2 Transit 1 L2 Transit 2 L2 Transit 3
(IPoE) (IPoE) (IPoE) “~< EVPN over MPLS -~~~ (IPoE) (IPoE) (IPoE)
&S || S || S i S 5 || ES

MPLS LSP
IPoE IPoE IPoE IPoE IPoE IPoE
Access Edge Access Edge Access Edge Access Edge Access Edge Access Edge

MAC-VRF100 (EVI-100) = L2 Transit 1 (IPoE) = iGW - Interconnect Gateway

(EVPN Stitching)

MAC-VRF200 (EVI-200) - L2 Transit 2 (IPoE) AN
\:Lr Border Leaf - VTEP + PE
MAC-VRF300 (EVI-300) - L2 Transit 3 (IPoE) PE - Provider Edge (MPLS PE)
- = = = MP-BGP EVPN —  VXLAN (Overiay)
L2 cermenTu (IPoE npuknan) —— MPLS LSP
VLAN Cepsic (L2 Transit) ~ MAC-VRF (EVI)  VNI/ MPLS Label telecom

100 L2 Transit 1 (IPoE) EVI-100 VNI 5100 / Label 100 I I B I Z
200 L2 Transit 2 (IPoE) EVI-200 VNI 5200 / Label 200

300 L2 Transit 3 (IPoE) EVI-300 VNI 5300 / Label 300



{

» DCI Option 4: EVPN VXLAN (e

"routing-instances": {
"MACVRF101": {
"instance-type": "virtual-switch",
“protocols": {
"evpn": {
"encapsulation": "vlan",
"extended-vni-list": "all",
"interconnect": {
“vrf-target": "target:1:101",
"route-distinguisher": "172.16.7.115:101",
"esi": "00:00:11:11:11:121:11:11:11:11:21",
"all-active": true,
"“interconnected-vlan-list": ["1@01"],
“encapsulation": "mpls"

}
}
"vrf-target": ("target:1:8888")
}
}'
"vtep-source-interface": "100.0",
"bridge-domains": {
"bd1ee1": {
"domain-type": "bridge",
"vlan-id": 1001,
“routing-interface": "irb.1001",
"vlan": {
"vni": 51001
}'
"ingress—-node-replication": true
3
“route~distinguisher": "172.16.7.115:1"
H
"interfaces": {
"100.1": {
“route~-distinguisher": "172.16.7.115:100",
"vrf-target": ["target:1100:1100"],
“vrf-table-label": true
}

e

EVPN interconnect gnsa
3wwmeaHHs 3 EVPN-MPLS
(Type-2 / Type-5)

3 ESI all-active

VRF-Target ana o6MiHy
EVPN mapwpyramu (Type-2 /
Type-5 3 npedikcamu)

Bridge Domain gna VLAN 1001.
VNI 51001 sukopucToBy€ETHCA
y VLAN ¢abpuui (VXLAN)

Yuikansuuin RD gna EVPN (LAN
EVPN-VXLAN) per node

Interface RD gna EVPN.
RT 1100:1100 - gnsa LAN EVPN
intra-fabric mapwpyTtuzauii

LAN DC (DC Site-A)
EVPN-VXLAN Fabric

Leaf Leaf

pa

EVPN Interconnect |
Type-2 / Type-5 |
N

DC WAN (DC Site-B)
EVPN-MPLS Fabric

Border Leaf

VNI 51001
(BD1001 / VLAN 1001)

7

(EVPN-MPLS)

(DCI Gateway)
ESI 00:00:11:11:11:11:11:11
RD 172.16.7.115:101

Kniouosi napametpn

@ VXLAN encapsulation ana LAN dhabpuku
© MPLS encapsulation ans DCI 8 EVPN-MPLS
@ Type-2 (MAC) + Type-5 (IP) mapwpyTu

° Extended-VNI-List all - gna nigrpumkn Bcix VNI

@ iESI + all-active - gna multi-homing
@ Interconnected-VLAN-List 1001 - VLANu gns stitching
@ VNI 51001 - noxanbHuit VXLAN VNI 8 LAN dabpuui

@ VYsikanbhi RD 1a RT ana DC 1a LAN cropin

telecom
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S1

T\
ASN420000000 == —*)
N/

/ 2 N . ©
7~ _~"Fabric Site A border-leaf ©
- < /,/ ‘// o / i / ("- ______ o
117 L2f L3’ NL4 \[! V. \se (V)
1\ 71\ 710\ 1\ > AN\ TN\
ASN4200000101 ASN4200000102  ASN4200000103 ASNA4294967292 ASN4294967293 __ ASN4294967294)

NI, JU QU
=] =]
o

Host1-IP prefix-1
Site A specific prefix-1

LLlo nepegaeTbca mixk DC
@& EVPN Route Type 5 (IP Prefixes)
@ IP mapwpytv ana IP-VRF / L3 cepsicie

@ Route Target (RT) ann iMnopry MapwpyTis

lean spines /Tg\\ / %
// e / \\\\\
/ EVPN-VXLAN Overlay / 2

D N\
D
¥ v il

EVPN Route Type 5

Site-A Prefix-1

%

Advertise

\ Prefix-2
(Site B prefix)

NH: iGW(L7/L8)

Lo HE nepepnaeTbca mixxk DC

€© MAC agpecu (Route Type 2)
€ Broadcast, Unknown Unicast

© VLAN raESI

EVPN Route Type 5

Route Target (RT)
Extended Communities

7\
IASN4200007101

MP-BGP EVPN

Prefix-1
(Site A prefix)
NH: iGW(L5/L6)

/ / EVPN-VXLAN Overlay

L8 7~

T\

ASN&ZO!COEHOZ. ASN4200007103 ASNA4294977292
Sv— NIy NIy
; \’\\ >

S3 S4

AD

ASN4200000200 (2 71 - \ ¢ * ASN4200000200
[/ |/
/?<\ Z4N lean spines
7 R B o7 A e
/ \\ 2 / N D

/

NS \‘_‘,/"' B f

# /|
/
£ 4 e V Sl ~ T~
/ % ARG, &4 N
Fabric Site B |
/ 3 / 3 .b ’/v
L9/ \L10
TN\ 1\

et

EVPN Route Type 5

Advertise

Site-B Prefix-2

o

N TS
\_. N

N\

L11 k\n;'

i\ 71N\
ASN4294977293 ASNA4294977294

NN

\ g
aeQ ael

=] E
(2]

Host2-IP prefix-2
Site B specific prefix-2

telecom
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» DCI Option 5: EVPN Type-5 (#) EVPN Type-5

DC Site-B

VXLAN RVNI iGW i eBGP overlay — _icw VXLAN RVNI

laiif border:leaf1 | e\_,.pn.v?dan border-leaf3 leaf7
s = ) - domain-2 (interco) YA TN serverS
@\~ n-vxlar P & . ] /DN-VX Uy IP2
1 5 evpn-vxlan iRT:1:101 iRT:1:101 RN
omain-1(LAN) iRD-1 ORI domain-3(LAN)

RT:1:8888 RMAC? RMAC2 RT-9999

RD-12 Routing-VNI:51001 Routing-VNI:51001 iRD-3

m

Routing-VNI-51001 €= iGw - Interconnect Gateway

(EVPN Stitching)
) o > Tobveel B _Tsveei o e T
D ron-vies
Y DC Site-A (nicns imnopTy 3 Site-B) Y DC Site-B (nicns imnopty 3 Site-A) eBGP MP-EVPN
10.2.2.2/32 via RMAC2 (iGW-B) 10.1.1.1/32 via RMAC1 (iGW-A)
——-» EVPN Route Type 5
(IP Prefix Exchange)
o aHoHcye Site-A (Route Type 5) Lo aHoHcye Site-B (Route Type 5)

IP Prefix: IP1 (serverl) Route Type 5 IP Prefix: IP2 (server5) telecom
Next-Hop:  iGW Site-A (RMAC1) (IP Prefix Exchange) Next-Hop:  iGW Site-B (RMAC2) IT B I z
RT: 1:101 e —— -— RT: 1:101

VN: Routing-VNI-51001 VN: Routing-VNI-51001



Data Center A

EVPN-VXLAN Fabric
Leaf Leaf

EVPN-VXLAN
(Type-2 / Type-5)

MX / ACX
(PE /iGW)

+ EVPN Gateway
« Route Reflector Client
+ BGP Overlay (eBGP)

MopiBHAHHA NnaThopm

[ N st

MX / ACX
EVPN-VXLAN

[— S

EVPN-VXLAN
VXLAN « VXLAN DCI EVPN-MPLS PE
VXLAN « MPLS Stitching MPLS L2VPN / L3VPN (IPVPN)

Route Type 2 / 5 (EVPN Type-2 / Type-5) Route Type 2 / 5 (EVPN Type-2 / Type-5)

00000

Data Center Focus Carrier Ethernet / Service Provider

O6mexere macwrabysanHas WAN Metro / WAN / DCI

0000000

Tunosi Enterprise cueHapii Service Provider cuenapii

MPLS / WAN Core

EVPN-VXLAN Fabric -=--=----
Leaf Leaf

EVPN-MPLS / IPVPN / EVPN-PBB

Border
Leaf
MX /ACX EVPN-VXLAN
MiaTpumysani cepaicu yepes MX/ACX (PE / iGW) (Type-2 / Type-5)

@ EVPN over MPLS (EVPN-MPLS)

@ IPVPN (L3VPN)
@ L2VPN / VPLS
@ EVPN-PBB (Provider Backbone Bridging)  * BGP Overlay (eBGP)

& BGP Route Reflector / RR-Client

Konu sukopucrosysatn MX / ACX sk DCI Gateway

MPLS Core mix gata-uentpamu (EVPN-MPLS)

+ EVPN Gateway
« Route Reflector Client

Interpauin 3 IPVPN (L3VPN) a6o L2VPN / VPLS
Metro Ethernet cepsicu

Benuki Enterprise / Service Provider mepexi telecom

ITBIZ

EVPN-PBB ana makcumansHoi macwrabosaHocTi

Morpe6a y BGP Route Reflector ta senuxin kinskocti EVPN mapwpyrie

@WEBOP



» DC Gateway Portfolio

Border Lea 2 (DC Site-5)

0 Interconnect block — Type-5 DCI Stitching

Border Leaf 1 (DC Site-A)

root@border-leaf1> show configuration routing-instances T5-VRF1 root@border-leaf2> show configuration routing-instances T5-VRF1

* BusHayae napametpu gns obminy IP-mapwpytamu (Type-5) Mix asoma

instance-type vrf; instance-type vrf, VXLAN dsabosicani
fOUﬁng'OpﬁonS { rOUting'Options { * OpgHakosuit VRF-Target (target:102:102) go3sonsie obMmiHioBaT1ca
static { static { Type-5 MapwpyTamu
route 10.10.100.113/32 discard; route 10.10.100.114/32 discard; * VHikanbHuit RD Ha KOXHOMy caiiTi 3abeanedye KOpeKTHy ineHTudiKauilo
} } npecikcis
multipath; multipath;
} }
Cxema: Type-5 to Type-5 VXLAN Stitchi
protocols { protocols { PRy Seite ey
evpn { evpn { DC Site-A DC Site-B
interconnect { interconnect { EVPN-VXLAN Fabric A EVPN-VXLAN Fabric B
vrf-target target:102:102; G ey | vrf-target target:102:102; Leaf Leaf Leaf Leaf
route-distinguisher 172.16.7.113:102; Type-5 route-distinguisher 172.16.7.114:102; % ? * —a
} EVPN } < ; EVPN Type-5 //
ip-prefix-routes { Exchange ip-prefix-routes { \\M SAP i R°”tfsf)> X

advertise direct-nexthop;
encapsulation vxlan;

advertise direct-nexthop;
encapsulation vxlan;

Border Leaf $

$ Border Leaf

vni 1100; vni 1100; & . +)
export my-t5-export-vrf1; export my-t5-export-vrf1; T5-VRF1 IP Underlay T5-VRF1

}

interface 100.1;

route-distinguisher 172.16.7.113:100;

vrf-target target:1100:1100;
vrf-table-label;

}

interface 100.1;

route-distinguisher 172.16.7.114:100;

vrf-target target:1100:1100;
vrf-table-label;

RD 172.16.7.113:102

(eBGP or iBGP) RD 172.16.7.114:102

telecom
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1. Wo rake EVPN-PBB?

Poswmpennna EVPN ana macwrabosaHoro nepereceqns L2 yepes
MPLS/EVPN mepexy.

Bukopucrosye koHuenuiio Backbone MAC (B-MAC) ans arperauii
senukoi Kinexocti Customer MAC (C-MAC).

3HauHo 3meHwye KinokicTe EVPN Type-2 MapwpyTie y mepexi.

Migxopute ana senukmux DCI, Metro Ethernet Ta Service Provider mepex.

lnes EVPN-PBB

Be3 PBB 3PBB
MAC MAC 2 Sas MACN MAC 1 MAC 2 " MACN
N ol |

Bararo Type-2 mapwpyTis B-MAC

Opu Type-2 mapwpyT

.

2. Apxitexktypa EVPN-PBB

DC / Site A Core / WAN DC/SiteB
(Access 802.1ad) . (MPLS / EVPN) . (Access 802.1ad)
PEB PEB

' MPLS / EVPN
Core

B o

|
\
BEB BEB | |

|
A ——
Users Users

@® C-MAC (Customer MAC Space) @ B-MAC (Backbone MAC Space)

3. EVPN-PBB koMnoHeHTH

>
( I-Component ) Backbone
(Access) (BEB/BCB)
I-SID
(no samoev.)

BEB/BCB

B-Component
(Access)
BGP-EVPN
B-MAC = Signalling
(Backbone MAC)

PBB Encapsulation
MPLS / EVPN

PBB (B-MAC, I-SID)
I-TAG '
C-MAC (DA/SA)
Popt)

 Payload

C-MAC

telecom
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.

4. Frame Flow - QinQ (802.1ad) no PBB 5. Frame Flow - PBB yepe3z MPLS / EVPN 6. Nepesarn EVPN-PBB

Access 802.1ad Core 802.1ah Access 802.1ad Access 802.1ad Core MPLS / EVPN Access 802.1ad
- ~ g \ o . - ° Macwrabyeauna: ogun B-MAC 3amicts Tucay/minsitonie C-MAC y CP

0 Menwe EVPN Type-2 mapwpyTis
0 Kpawa npoayktusHicts Control Plane

° Wenawa xonsepreHuin

PE/BEB PE/BEB '

p - - i N 0 MNiarpumka senukunx Layer-2 nomenie Yepes WAN / MPLS
Inkancynauia 3 QinQ y PBB y Hanpamky ao aapa PBB rpadix neperocursca yepes MPLS/EVPN sgpo
< > < > @ Cywicricts 3 EVPN, MPLS, L3VPN cepeicamu
QinQ Frame PBB Encapsulated Frame QinQ Frame QinQ Frame PBB + MPLS/EVPN QinQ Frame
{802.1ad) (y Rapi) {802.12d) (802.126) ) (802.1ad)
DA SA | 8-MAC  |-SID |C-TAG |C-MAC| Payload
DA SA|C-TAG |STAG C-MAC Payload DA SA | B-MAC | |-51D | C-TAG | Payload DA SA|CTAG S-TAG | C-WAC! Payload DA SA | C-TAG| S-TAG | C-MAC Payload DA SA | C-TAG | S-TAG | C-MAC| Payload
: MPLS / EVPN

Konu sukopucrosysat Kniouosi repminm

HE DCI mix para-ueHtpamu yepes MPLS / EVPN * PEB (Provider Edge Bridge) ~ #a Mexi KNIEHTCHKOT Mepexi
& + BEB (Backbone Edge Bridge) ~ Ha kpaio nposaiaepcuLroro aapa
Metro Ethernet ta Wholesale cepsicu « BCB (Backbone Core Bridge) — y cepeanmi aapa
Konu notpibro macwrabysatu senuky Kinbkicts MAC-aapec + B-MAC - Backbone MAC (arperye C-MAC)
+ 1-SID - Identifier ann I-Component (nomeH knienra) telecom

Konu sawnuea wevaka koHeepreHuwia Ta crabinexicts Control Plane
+ PIP / PBP — Provider Instance Ports (cnyx608i noptv PBB) I I BI Z



= EVPN PBB (Provider Backbone Bridge)

.

Customer Site A EVPN / MPLS Backbone (PBB Core) Customer Site B
I-Component (PEB) B-Component (BEB) EVPN Control Plane B-Component (BEB) I-Component (PEB) .
Customer Edge Provider Edge * Type-1 (BEB Discovery) Provider Edge Customer Edge &
.+t * Type-2(B-MAC + -5ID) |. MAC
« MPLS Label VLAN 100
Map \ -~ ~ Demap
VLAN 100 VLAN = $1D B-MAC A \ v =1 T v B-MAC B 161D - VLA 1-$10 5000
RIS NS I-SID 5000 \ \ / VLAN 100 AR N0
Ethernet Frame l 1 ¥R & l Ethernet Frame
C-MACA -+ C-MACB R T e | R : C-MACA —+ C-MACB
VLAN 100 <y oo Bridge Domain Bridge Domain VLAN 100
—_—— gl B3<kbone (PB8 Encapsu —_— R m—
80-1-100 80-8-5000 Foume Sation) 80-8-5000 80-1-100
(VLAN 100) (1-$1D 5000) B-MACA -+ B-MACS (1-SID 5000) (VLAN 100)
I-51D 5000 + MPLS Label
Esonwouin inkancynauii kagpy
1. Access Notwork (Customer) 2. I-Camponent (PEB) 3. B-Component (BEB) 4. Backbone (PBB over MPLS) 5. Remote BEB ~ PEB 6. Customer Network (Destination)
C-MACA | ——s C-MACSB = C-MACA —s C-MACB S B-MACA —a B-MACB > B-MACA  ——s B-MACB = C-MACA —s C-MACB e C-MACA —s C-MACB
VLAN 100 1-SID 5000 11D 5000 1-S1D 5000 1-SID 5000 VLAN 100
MPLS Label
telecom
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= EVPN PBB (Provider Backbone Bridge)

.

routing-instances { fftatraces
DC2-PBB-B-COMP {
instance-type virtual-switch; cbp@ {
interface cbp®.999; unit 999 {
family bridge {
interface-mode trunk;
bridge-domain-type bvlan;

route-distinguisher 62.6.0.2:999;
vrf-target target:65500:999;

progoroie { isid-list all;
control-word; }
pbb-evpn-core; }
extended-isid-list 999; }
}
} nip@ {
bridge-domains { pip
BD-B-COMP-999 { unit 999 {
vlan-id 999; family bridge {
37§g:}§f§c222110ca1- interface-mode trunk;
o bridge-domain-type svlan;
} isid-list all-service-groups;
. }
DC2-PBB-I-COMP { }
instance-type virtual-switch; }
interface pip0.999;
bridge-domains { =
BD-I-COMP-999 { ge 6/@/1 {
vlan-id 999; unit 999 {
interface ge-0/0/1.999; encapsulation vlan-bridge;
} vlan-id 999;
pbb-options { family bridge;
peer-instance DC2-PBB-B-COMP; }
Tl }
service-groups {
CUSTOMER2 { }

service-type elan;

pbb-service-options {
isid 999; telecom

vlan-id-list 999;
} ITBIZ




Links & Literature
Design DC

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/evpn-vxlan-implementing.html

 https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-components.html

*  https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-topology-overview.html#hardware-

summary
DCI

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/data-center-interconnect-evpn-vxlan-evpn-mpls-wan-overview.html#evpn-vxlan-

data-center-interconnect-through-evpn-mpls-wan-overview d1897e255

*  https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/pbb-evpn-integration-for-dci-overview.html
QinQ

*  https://www.juniper.net/documentation/us/en/software/junos/multicast-12/topics/topic-map/qg-in-q.html#id-understanding-qing-tunneling-and-vlan-translation

*  https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-vxlan-flexible-vlan-tag.html#id-overview-and-topology

*  https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/topic-map/static-vxlan-g-in-g.html#task ctg rwh gbc

L3 over VXLAN

* https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/task/edge-routed-overlay-cloud-dc-configuring.html#id-configuring-an-

edgerouted-bridging-overlay-on-a-leaf-device

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-sym-t2-routing-ov.html

e https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-gfx5110-I13-vxlan-gateway-collapsed.html#basic-customer-profile-

configuration683

e  https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-collapsed-topology.html

Books
*  https://www.juniper.net/documentation/en US/day-onebooks/



https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/evpn-vxlan-implementing.html
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/evpn-vxlan-implementing.html
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-components.html
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-topology-overview.html#hardware-summary
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/data-center-interconnect-evpn-vxlan-evpn-mpls-wan-overview.html#evpn-vxlan-data-center-interconnect-through-evpn-mpls-wan-overview__d1897e255
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/pbb-evpn-integration-for-dci-overview.html
https://www.juniper.net/documentation/us/en/software/junos/multicast-l2/topics/topic-map/q-in-q.html#id-understanding-qinq-tunneling-and-vlan-translation
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-vxlan-flexible-vlan-tag.html#id-overview-and-topology
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/topic-map/static-vxlan-q-in-q.html#task_ctq_rwh_qbc
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/task/edge-routed-overlay-cloud-dc-configuring.html#id-configuring-an-edgerouted-bridging-overlay-on-a-leaf-device
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-sym-t2-routing-ov.html
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-qfx5110-l3-vxlan-gateway-collapsed.html#basic-customer-profile-configuration683
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-collapsed-topology.html
https://www.juniper.net/documentation/en_US/day-onebooks/
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