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e BcTyn - Homy knacnyHumimm Ethernet nepecras
MacLiTabysaTnca?

* Po3ain 1 - EVPN— 6inbLwe, Hi>k npocto VXLAN
* Po3pin 2 - Apxitektypa EVPN y Junos
* Po3ain 3 - MexaHiamm 3axucty EVPN y Junos

* Po3ain 4 - EVPN DCI Ta mepexi Service Provider



¥ Yomy knacmyHum Ethernet nepecrtas macluTabyBaTmca?

-

O6Mme>XKeHHS PiLueHHSA

LLlo ganu VLAN * 4094 VLAN * BukopucraHHsa QinQ:
* [pnB'a3ka go pisnyHoiI no/ABiiHe TeryBaHHa ans Metro

TOMONOril Ethernet
» CknagHui Stretch L2
* Broadcast-gomeHu pocTyTb Ane 3anmuwmnnmce npobnemMmu:
pPa3oM i3 Mepexelto » CknagHum Stretch L2

* Broadcast

« [30n19Uia L2-A0MeHIB

* Bigkputunin ctaHgapt IEEE
802.1Q

* [IpocTe cerMeHTyBaHHSA

VLAN 4yz0BO npauoBaay B KOPNOPaTUBHUX Mepexax, ane He MacwTabyBannca 415 CydacHMX gaTta-ueHTpiB Ta
MepeXx nposanjepis.
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NMepeBarun STP

« 3anobiratn L2-netnam

Hacniakn STP
* BIOKyBaHHSA pe3epBHUX KaHaNiB
* HeBMKoOpmncTaHa NponyckHa 34aTHICTb
* [loBi/fIbHa KOHBepreHLuis
* [loraHo macwTabyetbca y Bennkunx Fabric

Mepexa Ma€ gekinbKa wnaxie, ane STP 403BONAE BUKOPUCTOBYBATU niLLe ITBIZ
YaCTUHY 3 HUX. '



» ki npob6siemy NOTpi6HO 6YNO BUPILLNTA?

-

He3anexHicr
S/ \\e b IOTIYHOI
Unknown ) STP 4094 VLAN L
: Learning Mepexi Bij
Unicast : B
di3NYHOI

telecom
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[MoTpibHa 6yna HoBa apXxiTekTypa MaclwTabyBaHHS
Layer 2.



» Hasiwo 3'aBnBca VXLAN?

Outer Quter uDp ' VELAMN
Original L2 Frame FCS
MAC Header IP Header Header Header £

LLlo Bupiwye VXLAN

. Overlay iy v ’_1 8 Byt 8 Byt
I I es 20 Bytes . . es
) IHKanCyﬂﬂL"Iﬂ MAC-In-UDP v'[l‘:hE;TPs optional) T ' iv

« 24-6iTHNUN VNI (~16 MnH = ] - 1 P, _

<

e

_ .
CerMeHTIB) Egaggsgéa% slzls bl s
. Layer2 uepes Layer3 slg|2l2l5| [Blalzls]2| (2|52 AHE
y p y EEEEE.EE%EE L = z| 3 g

» Multi-Tenant S22 = EMElE=t=gs S| >|S| 3 :
.48-43 16 16-16 72 B 16 32 32 16 16 16 16 3-24 24 8
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VXLAN He 3amiHtoe VLAN — BiH 3abe3neuye macwitabyBaHHA Ethernet
nosepx IP.



®» Yum pgoctaTtHbO nnie VXLAN?

x HeBupiLweHi
v Overlay NMUTaHHA

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

v MacwiTtabyBaHHS * Flooding
» Control Plane

Came EVPN 3po6umB VXLAN NOBHOLIHHOK TeXHO0riero NobyA0BM CyyacHUX
Mepex

-

HactynHun

KPOK
BGP EVPN

Control Plane ans
VXLAN




Po3ain 1
EVPN— 6inbLue, Hixk npocto VXLAN
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MP-BGP EVPN

Control Plane

@ * EVPN 3a6e3neuye

P E
R i

000 —

MAC/IP Route BUM Consistency
S i o Distribution Exchange Handling & Scale TR MaCLIJTa6OBaHy Ta
- < S °
HOST-01 o M, HOST-03 eheKTVBHY KOMYHIKaL,jio Mi
10.1.1.10 >, T 10.1.1.30
b ~_ VIEP VTEP

VXLAN Overlay (Data Plane)

&< imEsEszss-cs-amnnnp> QFX

LEAF-01 Q LEAF-02 o
HOST-02

: HOST-04
Underlay IP Fabric

10.1.1.20 10.1.1.40
(ECMP)
( & _)’ PosnosciogkenHsa MAC/IP | . ‘«l BincyTHicTb Flood & Learn .r/‘/\)‘\‘ MacwTtaboBaHicTb
\" __/  Inchopmaia Npo KiHUEeBi By3nu \>~"/  He notpi6Ho flood-uth Hesigomi ‘ = ‘! /" LleHTpanizoBaHuii KOHTPONb CTaHy Mepexi
nowmploeTbCA Yepes MP-BGP EVPN, yHikacTu, ARP um iHWwi nakeTu. 3abezneuye eeKTUBHICTb Y BEMKNX

telecom

a He yepes flooding. IR IT B I z



®» 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

ﬁ OnTuManbHO ANa Cy4acHUX
2| Data Center mepex

EVPN

Control Plane

B ———

EVPN-MPLS

Service Provider

O MPLS Data Plane O

(;é) OnNTUManbHO ANA NPoBataePChKUX
mepex (L2/L3 VPN, EVPN PBB)

He3anexHicTb
Bifl TPAHCNOPTHOI
TeXHOMOri

€avHa Mogenb
KepyBaHHA ANs Pi3HUX
TUNIB OBepneis

lHyuYKicTb
BMbOpy HanbinbLu
NiAXo4ALLOro
Data Plane

& €9

telecom
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Lllo nae EVPN?

n MAC Distribution a ARP Suppression
PoznoeciogkeHHsn 3meHweHHs Broadcast
MAC/IP yepe3 MP-BGP Ta ARP Flood
ARP?
[} | B—EF-
VTEP VTEP b it e i

ARP Reply (Unicast)

n Aliasing B Mass Withdraw
bBanaHcyBaHHa 0o LLBnaka KoHBepreHuis
Multi-Homed By3nis npv BigMoBax

I e | PR -
e B
e > | b W e :

Ty - |
e = e g g g e e ’

Mass Withdraw

EVPN — ue Habip MmepexxeBux cepsiciB, a He nuwe 3amiHa Flood & Learn.

MeHwe Flooding. LLBuawa koHBepreHuin. Kpalwia MaclutaboBaHiCTb.

B Multi-Homing

AKTMBHE BMKOPUCTaHHA
BCiX KaHanie

a IP Prefix Advertisement

MapwpyTtusauis mix VRF
6e3 L2 Flooding

IP Prefix
(Route Type 5)

GENG

ITBIZ
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» LUlo 3miHtoe EVPN?

Bin knacuuHoro Ethernet go cyuacHoi Fabric

S

R
)
e
O

Knacuuynum Ethernet

Flood & Learn

KomyTtaTtopu BusdaoTe MAC uepes Flooding

Broadcast / ARP

LLUnpokomosHi ARP 3anuTtin
NO BCbOMY CErMeHTy

3anobiraHHA NeTnaM LWASXoM
6nokyBaHHA NopTiB

Blocked Links
Pe3epBHi kaHanu 3abnokosaHi
STP

Slow Convergence
MosinkHe BigHOBNEHHA NicNa BiAMOB
(cekyHawn)

4094 VLAN ID
O6mMexeHuit NpocTip cerMeHTadii
(12-bit)

-5 2 33

EVPN Fabric
MAC/IP Advertisement

PoznoectogxkenHsa MAC/IP indopmauii
yepes MP-BGP (Control Plane)

ARP Suppression

JlokanbHa obpobka ARP.
MeHwe Broadcast Tpadiky

ECMP + Multi-Homing

BukopucTaHHs BCiX AOCTYNHUX WNAXIB
6e3 6nokyBaHHA

Active/Active

Yci kaHanu akTKUBHI OAHO4YacHO.
Binblwe nNponycKHOI 3a4aTHOCTI

Fast Convergence
Leunaka koHeepreHuia 3aeasku BGP EVPN
(coTHI MinicekyHpn)

16M VNI (24-bit)
MacwtabosaHicTb cerMeHTauii
0o ~16 MinbroHiIB

ITBIZ
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Po3ain 2
ApxiTekTypa EVPN y Junos




» Big Underlay IP Fabric go MAC-VRF T1a IP-VRF

-

" IP-VRF (L3)
L3 cermenTauisa / MynsTu-tenant
EVPN | t
Overla :
e _ IRB
(MP-BGP EVPN) ! MapwpyTtusauis Mk VLAN

t

Bridge Domain
L2 cermenTn (VLAN)

t

EVPN

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

Sl

MAC-VRF
; YcepeauHi Hboro creopotoTecs L2 cepeicn (Bridge Domain), aopaetocs IRB
Kontexkct EVPN (MAC Tabnuui) .
i) ans mapwpyTtm3adii Ta popmyeTbca L3 cermenTauis (IP-VRF).
4
: EVPN Fabric
Unipthy MP-BGP EVPN
IP Fabric

telecom

Underlay IP Fabric ITBIZ

eBGP /iBGP / OSPF / IS-IS

@ O



» Yomy MAC-VRF, a He virtual-switch?

EVPN 3miHmB He nuwe Control Plane, a v mogens nobyaosu L2 cepsiciB.

Lo einbysaeTbcs y BGP?

virtual-switch MAC-VRF
(TpaanuinHWit) (cysacHuin ctangapt EVPN) user@leaf@1> show route table bgp.evpn.®

@ RdifekTyie lepapxin b.r?dge—domains MAC Ta6mimi BiD.OKIpEMI'IeHi Big Route Distinguisher: 10.0.0.1:1

ycepeauHi instance rnobaneHoi Tabnuui, sk VRF ans IP s 2:65000:10100: :1:1:1 Type 2

MAC Advertisement

NokaneHe HaByaHHa MAC IHdpopmauis npo MAC/IP

£b Control Plane (Flood & Learn) PO3NOBCIOAXYETHCA Yepe3 BGP
(Route Type 2, 3, 5 Towo) MAC-VRF renepye Ta aHoHcye EVPN

Route Type 2 (MAC/IP Advertisement).

VIEAN:basedia6o MigTpumMye BCi TMNK cepB.iciB: =
Tunu cepeicis VLAN-based, VLAN-aware, Junos

VLAN-aware
VLAN-bundle B eauHii noriui
A B virtual-switch MAC-VRF
| - 3 MpwuB'A3aHWI 4O KOHKPETHOrO €avHnia, yHidikosaHuii cnoci6 routing-instances { routing-instances {
HiBepcanbHicTb = ; 5
KN P TMNY cepsicy ans scix EVPN cueHapiie Tenant-A { Tenant-A {
instance-type instance-type mac-vrf;
-~ virtual-switch; ice- = .
=1=] Mnardpopmu MiaTPUMYETBCA NPAKTUYHO Ha Hosuit ctaHpapT: BuMarae : <l ek |
— = : = . ; service-type vlan-aware;  } telecom
——  Ta MacwrabysaHus BCix nnatdopmax (MX, QFX, EX) CBDKMX BEPCIX JUNOS, NiATPUMKa ) X ITB I z

Ha cy4acHux nnatdopmax
(QFX5k/10k/EX4k, MX Towo)



3. VLAN-bundle
N:1 (N-VLAN-ID — EVI)

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

2. VLAN-aware
N:1 (N-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
Vi /.' \
leaf1 leaf2 leaf1 leaf2 leafl leaf2
Host1 Ay, VEANL 4E Host2 Host1 AT VILAN. 7 Host2 SN VXLAN
v 101 @ GF} )@ vian1o1 want @ Qf w5 ® vr::t:o ) ﬁb --------------- @ @ v'::::io
I ‘ Host3 . . Host4
Host3 . Host4 VLAN 2 VLAN 12
VLAN 102 VLAN 102 Host3 © 7 ® Host4
: 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 VLAN 30

= N:1 (N-VLAN-ID go EVI)
= 1:1 VLAN ID go EVI

= RT per VRF
* RT per VLAN-VNI = [iaTpumye HopManisauio VLAN (onuiiHo) = N (N-VLAN-ID ao EVI)
= Migrpumye Hopmanizauio VLAN (onuiiHo) = EdekTusHuii flooding = RT per VRF
= Edektmenuii flooding (broadcast domain per EVI) = MeHwe EVPN AD routes =  MeHwe EVPN AD routes

Mepekputta VLAN-id scepeaunHi Byana (SP-style)
KoxeHn VLAN-VNI mae okpemy bridge-table
Type-5 VRF BipTyanizauisa per edge leaf

Mepexkputta VLAN-id BcepenuHi By3na (SP-style)
Nerwe popasatu Hoei VLAN
Koxen VLAN-VNI mae okpemy bridge-table

Mepekpurta VLAN-id scepeavHi sysna (SP-style)
Hemae Hopmanizauii VLAN

Yci VLAN 3 paHoro EVI B opHin bridge-table

) % = Type-5 VRF BipTyanisauia per edge leaf
nopnaTtkoea onuis: ERB Ta BO gusaiH ; ke :
( E & ) (nonaTtkosa onuisn: ERB Ta BO gu3aiiH) = SBiidgeczovertay apxitekmypa

telecom
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Knacuuni mepexi 3 yHikanoHumu VLAN ID Barato VLAN 3 moxnueum nepekputTtam ID Konu notpi6Hi nepekputta VLAN Ta MiHiMyMm I I B I z
Ha piBHi BCbOro garacenteny. Mi>K Pi3HMMK MaiaaHYMKamMK. EVPN mapuwpyTis (MacluTaboBaHicTb).

Konu BMKopucTOBYBaTH: @ Konu BukopucToByBaTH: 2 Konu BukopucTtoByBaTi:

o~0



» L3y EVPN:IRB, VRF Ta Route T5

CRB vs ERB: fe BUKOHYETLCA MapLUpyTK3aLia?

EVPN-VXLAN (NVO) Baidérlodd
L2/L3 VXLAN o i S S
Leaf ="tg= === E

(NVE) / \ -

-_—

A -

L2/L3 Handoff

S

J

Blue VLAN Green VLAN

Blue VLAN Green VLAN

e MaplwpyT13auia BUKOHYETbCA Ha KoxxHOMY Leaf
e JlokanbHui WNIO3 QNS KOXKHOro cermenTta L2

¢ Bucoka macwTaboBaHICTL Ta BIACYTHICTb UEHTPAaNbHOIo WNIO3Y

©

[—

B

Spines

EVPN-VXLAN (NVO) Border-Leaf
Leaf
- = =% =

T et a—Y
\ .
\ P AR S S ’
. ;
\ ~
N ~ g
M 1 ,I
i, W
»

i, -
f_f_—‘—_: L3 Routing
'
IRB-VRF

!

e

lue VLAN  Green VLAN

MapuwpyTr3auis BukoHyeTbca Ha Border abo Central Gateway
OanH W3 AnNA BCIX CErMeHTIB
MpocToTa apxiTekTypu, ane MOXNUBE BY3bKe MiCue

Kpurepii

Pone mopeni

Je BukoHyeTeCh L3
Default Gateway
IRB inTepdeicu
EVPN Route Types
East-West Tpadix
3arpumka (Latency)
MacwrabosaHicTe
BigmoBocTikkicTb

Tunoewii use case

lMNMopienaHHa ERB Ta CRB

ERB (Edge-Routed)
Poanogpinexa L2/L3 dpabpuka
Ha koxHomy Leaf
Anycast IRB Ha Leaf
Ha ecix Leaf
Type-2, Type-5
MapwpyT13yeThcA NOKaNbHO
Husbka
Bucoka
Poanopinena

Modern DC / Cloud

CRB (Central-Routed)
LlewrpanizosaHa L3 dpabpuka
Ha Spine / Border
LlenTpaniaoBanwii Wnio3
Nwe Ha ueHTpansHMX By3nax
Type-2 (inkonu Type-5)
Trombone yepes uentp
CepepHs
CepeaHn
UeHTtpanizosana

Mirpauii / Legacy DC

telecom

ITBIZ



» L3y EVPN:IRB, VRF Ta Route T5

Symmetric IRB, Asymmetric IRB Ta Anycast Gateway

IRB: Symmetric vs Asymmetric

Asymmetric IRB

Host IRB

| — [o<]—( vaan )—{=<]
— s o _-_-’“/ _-i

Remote IRB
» MapwpyTtuaauis nuwe Ha ingress Leaf
* [lpocriwe HanawTysaHH!

*  MeHuwe BMKOPHCTaHHA pecypcis

Symmetric IRB

Host IRB |

e RB
B~~~

Host

Remote IRB
e MapwpyTtu3aauis Ha ingress i egress Leaf
¢ Kpawa macwrabosaHicTe

¢ [inTprmMka Type-5 Ta po3wunpeHnx cuexapiis

Anycast Gateway

IRB.100 IRB.100
[5&] R
10.100.01  EVPN-VXLAN 45 100.0.1
aa:bb:cc:dd:ee:ff aa‘bb:cc:dd:ee:ff
Leaf1 Leaf2

" Opnakosuit IP ta MAC Ha ecix Leaf

MopiBHAHHA

Kputepin Asymmetric Symmetric
MapwpyTusauis Ingress Leaf Ingress + Egress Leaf
MacwrabosaHicTb CepepHa Bucoka
CknagHicTe Huabka Buwa
VRF Menwe binswe
Type 5 Ready Hi Tak

telecom

ITBIZ



» L3y EVPN:IRB, VRF Ta Route T5

IP-VRF Ta Route Type 5

IP-VRF (MapwpyTtusauis L3)

e

Bridge Domain

f
'

IRB.100
Tenant-A-L3 (IP-VRF)

]
¥

10.200.0.0/24

MapwpyTtusauis IP 8 mexax VRF
laonauis mapwpyTie Mixx 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.O
5:65000:10100::10.20.0.0/24

e AnoHcyoTbes IP-npedikcu 6e3 MAC-appec

e BukopucrtosyeTtbca ana L3 VPN

He notpebye akoro MAC 8 EVPN

CLI: Creopennn IP-VRF

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

BGP EVPN: Route Type 5

user@leafel> show route table bgp.evpn.@
5:6500€:1810::10.28.0.08/24
Best Active BGP route

® Route Type 5 (IP Prefix Advertisement)
® AdoHcyloTbes IP-npedikcu 6e3 MAC-aapec
® He norpebye aHoucy MAC 8 EVPN

ITBIZ

telecom



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

MAC/IP Advertisement Inclusive Multicast (IMET) IP Prefix Advertisement
= Leaf1 Leaf2 &
MAC aa:bb:cc:dd:ee:ff VTEP1 - VTEP2 IP Prefix
- — — — { VXLAN Overlay } - — —
— P 10.100.0.10 . / ><"' 10.10.0.0/24
e €= == == ®-0-@----> IP-VRF i
BUM Traffic
lNMepepnae iHpopmaLio NPo KiHUEBI XOCTH (Broadcast, Unknown Unicast, Multicast) Mepepae IP-npedikcu mixk VRF Ta mepexamu
® 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.@ show route table bgp.evpn.@ show route table bgp.evpn.@
2:65000:10100: :aa:bb:cc:dd:ee: ff 3:65000:10100: :0 5:65000:10100::10.10.0.0/24
3'aBnaeTbCa nicns: 3'aBnseTbeA nicns: @ 3'aBnAeTbCA nicna:
cteopeHHs MAC-VRF ta IRB nobynosu VXLAN Overlay (VTEP) cteopeHHs |IP-VRF
@ Type 2 & Type 3 3] Type 5 Mpuknapn susoay:
= user@leaf@l> show route table bgp.evpn.®
z —_— Q — @ 2:65000:10100: :aa:bb:cc:dd:ee: ff # Type 2 - MAC/IP Advertisement telecom
o Overlay Ta BUM M raditich 3:65000:10100: :0 # Type 3 - IMET Route I I Blz

(MAC/IP) (IMET) (L3 Routing) 5:65000:10100::10.10.0.0/24 # Type 5 - IP Prefix



Po3ain 3
MexaHiamu 3axmcty EVPN y Junos




MP-BGP EVPN
Route Type 3 (IMET)

_______ KoxeH VTEP peknamye
csoio y4acTb y VNI
e ~ e 2

Clients / Hosts _ ,r = - I* R : Clients / Hosts
g g Leaf-1 Leaf-2 ‘ Leaf-3 ; ;
H VIED | S VIEP | __ ___ _ | VTEP | e , 4
VLAN / BD ‘ ‘ | VLAN / BD
10.10.10.0/24 —— & X J 10.10.10.0/24
' ! VXLAN Overlay | 4 g
—> — :
Broadcast : *+‘" Rl g (VNI'10100) i ‘+" o Broadcast @
Unknown Unicast ( - e ¢ g -\ Unknown Unicast
VXLAN Packet - = VXLAN Packet

Multicast Multicast

(Koﬂiﬂ} l VXLAN Packet (konis)
— - (konig) ' —
L )

Ingress Replication (Head-End Replication)

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

LLlo BinbyBaeTbca?

@1.

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

7

. IHWi VTEP otpumyiotb

iHpopmauio Ta popmytoTs
Flood List

4

. Leaf otpumye

BUM-Tpadik Big xocTa
¥

. Creopioioteca VXLAN-konii

Ta BiANPaBNATLCA KOXKHOMY
VTEP 3i cnucky

¥

VTEP oTpumye Ta gocTaense
Kagp NoKanbHUM XocTam

telecom
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2. Multicast Underlay (PIM/IGMP)

Control Plane VTEP aHoHcyioTe cBoko yyacTb y VNI
MP-BGP EVPN ®opmyeTtbes Flood List
Route Type 3 (IMET) ~ - _ S
.~ e ! R
=
Leaf-1 Leaf-2 Leaf-3
VTEP VTEP VTEP
Vv E=a (VNI 10100)
Host A > = e |
Broadcast / . R > -~ >

: b .
Unknown Unicast / VXLAN | VXLAN VXLAN
Multicast Packet ‘ Packet Packet
(konia) (xonin) (konia)

Ak ue npauoe

1. Leaf otpumye BUM-kagp eig xocTa.

2. Crsopioe okpemy VXLAN-konio ans koxHoro VTEP ai cnucky Flood List.
3. KoxHa konia yHikazTom signpaensetbca sianosiaHomy VTEP.

o Mepesaru o Heponiku

He notpebye Multicast y Underlay Buwmia tpadik y Leaf (CPU, nam'aTe)
+ [pocToTa HanawTyBaHHA + bBinbwe yHikaar-Tpadiky 8 Underlay
+ [Mpauwe ckpias (DC, Cloud, Internet) + MacwrabysaHHa obmexenHe (ayxe senuki
+ lNepepbauysana nosefiHka ¢abpukn > 5k+ VTEP)

* MMiarpumyeTbea BciMa nnatpopmamm

Control Plane VTEP anoHcyoTe ceowo yyacTe y VNI

MP-BGP EVPN mopmyerbcn Flood List (Group Members)
Route Type 3 (IMET) ~ _ _ e ; lf

Leaf-1 Leaf-2 Leaf-3
VTEP VTEP VTEP
= B]
Y /
Host A - Underlay Network

(PIM Multicast) v,

L@ gt
e e
1. Leaf signpasnse BUM-kagp y Multicast rpyny (*,G).

2. Underlay (PIM/IGMP) 6ynye nepeBo po3noBCIOAXKEHHS.
3. Kapp pennikyeTbca B Mepexi nuwe Ha rinkax, ae € VTEP-oTrpumysaui.

Broadcast / " !
Unknown Unicast / =11 @
Multicast [:l ¥

flk ue npauwe

° Mepesarm 0 Heponiku

+ Huxue HasarHTaxeHHn Ha Leaf (merwe konin) + MNorpebye Multicast y Underlay (PIM)
»  Menwe Tpadiky 8 Underlay + CknagHiwe HanawTyBaHHA Ta excnnyarauis
+ Kpawa macwrabosanicTte (10k+ VTEP) * Motpibra nigTpumka Multicast Ha Bcix

+ EdexTueHO ana ayxe eenvkux dabpuk npuctposx Underlay
¢ AnA Ry Pebp telecom

ITBIZ



Single-Homing EVPN Multi-Homing

Cepsep nigknioyeHuin go ogHoro Leaf-komyTtaTopa

Leaf-1 Leaf-2 Leaf-3

Server

o MpocTe nigknoyeHHA

o MinimaneHa koHdirypauis

XapakTepucTtuka
MigknioveHHn cepeepa
HocTynHicTe
Axtueni uplink'u
3anexHicTe Big STP

TexHonoria

Q Single Point of Failure

0 OpuH akTueHMIA uplink

Single-Homing
Lo opHoro Leaf
Single Point of Failure
OpgwH
Moxe 3HapobinTtucs

MpocTtuia LACP

2R 28 28 2R /

BigMmoBocTinKiCTe
Nea (Active-Active)
He noTpibex

EVPN Mynetu-xominr (ESI, DF Election)

CepBep ogHo4YacHo nigkniw4YyeHnn ao aeox Leaf-komyTtaTopie

Leaf-1 Leaf-2
EVPN
Control Plane

Ethernet Segment

(ESI)
Server
o Active / Active Q Lienake nepemMukaHHA
0 Hemae STP o BanaHcyBaHHa Tpadiky
@ Hemae MC-LAG / ICCP @ Craunaprusosanuit EVPN
EVPN Multi-Homing flk ue npauoe?
Lo peox Leaf D Cepsep nigknioveHmi ao asox Leaf yepes

o

oauH Ethernet Segment Identifier (ESI).

KoopauHauis Ta cuHxpoHisauis mix Leaf
BUKOHY€ETbCA Yepe3 BGP EVPN.

EVPN Bukopuctosye Route Type 1 Ta Type 4

~ 3@

Ans 3ab6e3neyYyeHHn y3rofXKeHOCTi Ta WBWAKOro
BiJHOBNEHHA NicnAa BiAMOB.

ITBIZ
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® EVPN Loop Detection

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

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

* B JUnNOS BMKOPUCTOBYETLCSA MEXaHI3M
Lightweight Loop Detection

* Loop Detection npautoe He3asiexxHo Bifg,
EVPN Control Plane

Spinel Spine2

protocols {
loop-detect {
enhanced {
interface ae0.100 {
Port1 | ESI-1 ESI-2 Port2 vlan-id 100;
Tagged when enabled x Log: loop-detect-action interface-

default on native-vlan ESl-info
Untagged or tagged RID-info down;
L2 LD heartbeat Port-info }
}

} telecom

/ ITBIZ

Leafl Leaf2 Leaf3 Leaf4
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Po3ain 3
EVPN DCI Ta mepexi Service Provider




Option 4

Seamless EVPN-VxLAN to EVPN-
MPLS seamless stitching - L2 DCI

Option 6

EVPN-VXLAN Type-5 to IPVPN
MPLS - L3 DCI

-

leafl spine2 DC—_C_'WI spine3 leaf3
YNV 1L/ 1L/
+—p 4—p -+ > -+ +—p
EVPN- L2-handoff EVPN-VxLAN/ L2-handoff EVPN-
VELAN flood MAC or EVPN-MPLS flood MAC VxLAN
domain-B learn domain-A learn domain-C
= leafl  spine2  Border-leafl Border-leaf3 pine3 leaf3
Optlon 3 AD_ 4D /D) S A DA + Unified EVPN layer 2 solution @
NV RN - D) Al L 3 -
Seamless EVPN-VxLAN to EVPN- - L < . . * Pure overlay with controlled scaling
VXLAN seamless stitching - L2 DCI S GO St GO e + Higher scale—more DC sites and pods
domain-B domain-C
Unified EVPN layer 2 solution
A ALY ) Aan__ AR 10N
AN RN v/ NNV AN Pure overlay with controlled scaling
EvPN- dﬁ EVPN-MPLS 'é: EVPN- Higher scale—more DC sites and deS
WrLAMN domain-A WixLAN .
domain-5 et MPLS direct connect from border-leaf
_Iiaﬂ sp_'lﬂfZ Border-leaf1 T Border-leaf3 SP_"':BS IeiFS
P A T A T /1P-domain Aany__Ly Ly
NIVAANIYARAN v, NNV v
=E\|"PN— i EVPN-VXLAN i E:PN-
! T5 domain-A
s G © QO
[ spine2 TEay . spine3 leaf3 . .
AN PN~ "I AN D Unified EVPN layer 3 solution relecom
o= ) (=5 -domain = (= =} — L) . .
UV ARV ANy, N NV AN, Pure overlay with controlled scaling IT B I z
< > 4——p 4 > . .
EVPN- 1P VPN MPLS s Higher scale—more DC sites and pods
VxLAMN T35 domain-A WxLAN T3 -
domain-B domain-C MPLS IPVPN USIng IP Dnly DCI




EVPN VXLAN Fabric

51

52
Lean Spines ‘__T:\. FT:‘
(_ (94 Q/’

VXLAN
Tunnels

[ T T o e e T A r
| ' L2viaN |
| | Handoff I
| T e it 1
I | every stretched |
L1 L2 l__I_hE_T_LJ__L_Liil_\_‘J VLAN L__I:S_A_“_M__;‘____1
L2 Handoff
EVPN-MPLS or VPLS-MPLS
EVPPN Control Plane Nuwe ecepegui koxHoro DC IPVPN MPLS
DCl VLAN / L2 Handoff = 2

MAC Learning

Tunose 3acTocyBaHHA

5,
",

Flood & Learn Ha mexi

Legacy DC a6o mirpauia

EVPN VXLAN Fabric

/;H:\.J Lean Spines

Option 1 — HanUNpPOCTILWKMIA cnocid
06’e/HaHHSA | NoBepTae KnacuyHi
MexaHi3mu Layer 2

He noTtpebye nepebynoBu ctapoi
Mepexi

Moxnnse noegHaHHA 3 EVPN-PBB
Ha MPLS Core

o O6mexeHHs

€ EVPN He npoxoguTe Mix DC

€ Flood & Learn Ha cTuky gomeHis
€ Oxpewmi Border Gateway

) CknapHiwe macwTabyBaHHA

© Binbwe onepauifiHux suTpaT

telecom

ITBIZ



EVPN VXLAN Fabric

3 52 51 52
Lean Spines —_JI:_ Lean Spines I@
7 overlay o “ overlay e
ASN_64512 ) : ASN_64512
f A Border Leaf \
= g - vy
LB ¥ L4 L5 Border Leaf LiL+ L2 Ly L4 -
I :- any, 4 Dx Dy Ay D! Ay Ay Ak a0 f_n_
I\_‘_Dl &) _”_/,IRBACI/ | ac o | ar 'C‘-f?' \ac IRE AC I_\-\—r_—_ = ,—/c: |
[ T - . : L]

IP-Edge-2

EVPN VXLAN Fabric

Sarver

EnvHuA Mix ycima DC

VXLAN Cver IP (L3)

Lerder Cerver Lerver L
IP-Edge-1 e A
CORE
DC-3
S . uDeBe ] IP MPLS
EVPN VXLAN Fabric
s 52
Lean Spines (= ) di]h
overlay T
ASN_G4512
{ \A\\Border Leaf
D @ Dmeedd B, i -
/_.l;i ARy B e B Py c: o o3 R A3 OcHOBHI XapakTepHETUKK
'\_I \_'If 4 L | ac/ | L | ,
& D EVPN Control Plane
@' @ g e —_— r '-_.:'..-'I
L3 IP-Edge-1 DCI
Server Sarrwer Gerver
MAC Learning

Twnose 3acTocyBaHHA

EVPM (Control Plane)

Enterprise Multi-DC (Active/Active)

| Grknse @
m L e
T

Option 3 — eanHuniit EVPN CP
MAC BuMBYalOTLCA M06as/IbHO
AKTUBHI NIHKN MK
MargaHunKamm

Kpawa macwitaboBaHICTb

o ObmexeHHs

£ MotpibHa IP/MPLS indpacTpykTypa
@ HeobxigHa yHidikauia koHirypauin
@ MnaHyeanHsa IP ta VTEP agpecauii

) 3anexuTo Bin akocTi WAN

telecom
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.~

iGW iGW

serverl °
mac@00:50:56:AB0L01 (mac1] evpn-vxlan
VIYE domain-1(LAN)
RT:1:8888
RD-12
ESI-12
MAC-1
vni-51001

MACVRF101(EVI-101)

EVPN Route Types y DCI

+ Type 2 - MAC/IP Advertisement
+ Type 3 - Inclusive Multicast

« Type 5 = IP Prefix (3a notpeGu L3 DCI)

S

leafl border-leaf1 4
e domain-2(interco)

T

—.

evpn-vxlan

iRT:1:101 : evpn-vxlan
iRD-1 ' domain-3(LAN)
iESI-1 iESI-2 RT:1:9999
e b iRD-2
vni-61001 vni-/1001 ESI-2

vni rewrite vni rewrite

(different value) (different value)

MACVRF101(EVI-101) MACVRF101(EVI-101)

LWo samxnueo

EawHnin AS nns ecix DC

YHikansHui Loopback ans koxmHoro VTEI
Reachability mix VTEP no Underlay
Oprakosa nonituka EVPN (RT/Import/Export)
Active/Active mixx DC

00000

bordler-leafB leaf7

flk ue npautoe

© 6 0 ©o

O6min EVPN mapwpyTtamn

Border Leaf anoHcyote EVPN mapwpytu (Type 2, Type 3,
Type 5) 8 eaunnia BGP EVPN pomen (AS).

OronoweHua MAC (Type 2)

Konu xoct sianpaense tpadik, Leaf1 susuae MAC-anpecy
mac1 y VLAN 1001 i anoHcye Type 2 MapupyT.

NowwupeHHa MAC

Mapwpyt Type 2 3 VNI Ta MAC NoOWMPIOETECA MiX yCiMa
DC. Border Leaf3 otpumye indopmauic npo MAC.

Bcranoenenna VXLAN TyHemo

Border Leaf asTomatiuno cteoproe VXLAN TyHenes go
einnaneHore VTEP (Border Leaf1).

MNepenuc VNI

Ha mMixcaliToBomy cTikry BukoHyeTecA VNI rewrite
(pisHe znavenHs VNI B koxHoMy gomeHi).

Docraeka Tpadiky
Tpadik poctaenseTeea Hanpamy mMidx VTEP uepes VXLAN
Ower IP 6e3 postarysanHs TpaguuiiHoro L2.

telecom

ITBIZ



» DCI Option 3: EVPN VXLAN @ VXLAN

macvrfAB-vlan-aware { o pobute us koHgirypauis

instance-type mac-vrf;
protocols { o Interconnect block - Tunnel Stitching
evpn {
encapsulation wvxlan;
default-gateway no-gateway-community;

+ Bu3sHauae napameTpu Tunnel Stitching Mix geomMa VXLAN dabpukamum
» 3apae RT, RD Ta ESI gana ECMP multi-homing (all-active)

extended-vni-list [ 5055 5056 ]; » interconnected-vni-list ekasye VNI iHwoi dabpuku, 3 AKoK BUKOHYETLCSA stitching
interconnect {
vrf-target target:1:55; o e VNI translation
route-distinguisher 172.16.7.11:55; . . : - - o
esi { New tunnel » translation-vni enaqavae VNI sigoanexoi ¢abpurm (iHwuid VXLAN gomeH)
00:00:99:99:99:99:99:99:55:55; stitching + [okansHuia VNI (5055/5056) « Bignanenwii VNI (6055/6056)
) all-active; configuration + 3abesneuye 06MmiH Type-2 EVPN mapwpyTamu Mix dabpukamu
interconnected-vni-list [ 6855 ]; block
} 1 _ Cxema: Type-2 to Type-2 VXLAN Stitching
} - ;
DC Site-A DC Site-B

vtep-source-interface 106.0; . L
service-type vlan-aware; EVPN-VXLAN Fabric A EVPN-VXLAN Fabric B

route-distinguishep 1722.36.7.20:285;; [ poemm o
vrf-target target:1:155;

i Leaf
vlanilgnss ; ﬂ @ ﬂ %

Leaf

VPN Type-2 '
vlan-id 55; E ype .

vxlan { N | (MAC/IP MapwpyTK)

]
" v ]

vni 5055; 1 o VNI translation ; N\ i
|

| translation-vni 6@55; .
} specific to i Border Leaf ] Border Leaf
} interconnect R e e
vlanse { :
vlan-id 56: function VNI 5055/5056 IP Underlay VNI 6055/6056
vxlan { (eBGP or iBGP) telecom

vni 5056; ITBIZ
} translation-vni 6856;



EVPN Fabric EVPN Fabric

Domain-1 Domain-3

S1 52 53 54
i .z-;\ __-,':-“ VT
lean spines - ) \F :_ \= :Il . lean spines

overlay overlay

border-leaf border-leaf

Seamless Stitching
VXLAN & MPLS

Seamless Stitching
— VXLAN & MPLS

@ Host1-macl / IP1 @ Host?-mac2 / IP2

vlan1001 == vniS1001 MPLS LSP vian1001 == vni51001
per iESI per EVI

EVPN-MPLS / IPVPN MPLS

OcHOBHI XapaKTepUCTUKH

Lo msamnueo

EVPN Control Plane EpuHni Mix ycima DC (vepes MPLS)
pel EVPN over MPLS (MP-BGP EVPN mix PE) g E’li‘:; ’i:::;m““ €SI Mk DC o
OPMYETRCA Ha PIBHI
i rt MPLS LSP ESI EVI
s " g el & MP-BGP EVPN mix PE gna obmiHy MaplupyTamm
Stitching Searnless Stitching VXLAN & MPLS na Border Leaf © VNI 1a iESI MoxyTh 6yT OAHAKORI B pisHnx DC

Tunoee 3acToCyBaHHA Service Provider / Multi-DC mix maipasqmrammn

0 MepeBaru

@ EVPN wmix Fabric, ane tpadik yepea
MPLS Core

@ nNiarpumka Multi-Domain MPLS

MacwrabysanHa yepes Service Provider

@ NigTpvmka Active/Active mix DC

o ObmMemeHHA

€ MorpibHa MPLS indpacTpykTypa
nposaWaepa

€ CknagHiwe HanaWTyBaHHA i
excnnyaTauia

@ 3anexwrs eig axocti MPLS Core

€ [onatxosi Butparti Ha MPLS cepaicu

telecom
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MapwpyTtu EVPN
DC Site-B + Type2 - MAC/IP Advertisermnent
*» Type3 - Inclusive Multicast

,r— VXLAN VNI —‘ é;w: T MPLS LSP _1 LcGwa !'— VXLAN VNI j 5 Type5 - IP Prefix (3a norpe6u L3 DCI)

et berdor-lauit evpn-mpls hatdeftiadis _ Lo saxnuso
domain-2(Interco) . © Oan EVI = ogum (€SI mix DC
serverl AL a0, g servers © MPLSLSP igHi PE
._1(]l_ evpn__vxlan . : evpn_vxlan Y, LS LSP dopmMmyeTbcA Ha pieHi
mac@00:50:56:AB:01:01 (mac1) . iRT:1:101 iRT:1:101 . vlan1001 © MP-BGP EVPN wmix PE ana ofminy MapwpyTamu
vian1001 domaln'l(LAN) ‘RD-1 ‘RD-3 dOmaln'B(LAN) © VNI 1a ESI moxyTe ByTn oaHakosi & pianux DC
RT:1:8888 IESI-1 iESI-3 RT:9999
RD-12 MAC-1 MAC-1 iRD-3
ESI-12 MPLS label101 MPLS label101 iES|-3
e vni -> vlan rewrite vni -> vlan rewrite
vni-51001
MACVRF101(EVI-101) MACVRF101(EVI-101) MACVRF101(EVI-101)
MoaHayeHHA:
Leafl (DC Site-A) sumae MAC-agpecy macl y VLAN1001 Ta aHoncye Type 2 MapwpyT . 3 )
i3 VNI 51001 wepes EVPN. léig iIGW - Interconnect Gateway PE - Provider Edge (MPLS PE)
EVPN Stitchi L5P - Label Switched Path
Border-Leafl (iGW) imnopTye mapwpyT, sukonye VNI -> MPLS label mapping (label 101) ¢ Nitching) EVI - E::le‘:ne:v\:;l:al ina:tanc&
Ta nepegac MapwpyT y EVPN-MPLS gomen. “-‘ii.i‘: Border Leaf = VTEP + PE

0000 © ©

ESI - Ethernet Segment Identifier
MapwpyT nowxpoetsca no EVPN-MPLS (iIRT/iIRDfESI, label 101) go Border-Leaf3.

Border-Leaf3 (iGW) eukonye MPLS label -> VNI mapping Ta VNI -> VLAN rewrite (3a notpetw). telecom

Leaf7 (DC Site-B) imnoptye Type 2 mapwpyT Ta Haevae MAC macl y VLAN1001. I I B I z

Tpadpir mix serverl Ta serverS nepepaetsca yepea MPLS LSP (label 101) mix PE.



DC1 (Metro-1)

L2 Extension (EVPN)

EVPN VXLAN Fabric & B EVPN VXLAN Fabric
Spines Spines Spines Spines

A | 6 L3 |,

x|y x| a

AN ~— : : o \\ P . 2w TN

= "\ Border Leaf BorderLeaf  ~  \ "~
Leafs e . X ) oew) /'/ - Leafs
e P =
Leaf-1 Leaf-2 B " Leaf-3 Leaf-4
(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
{IPcE) (IPoE) (IPoE) “~< EVPN over MPLS -~ ~ (IPoE) (IPoE) (IPoE)

: : : MP-BGP EVPN : - :
e &S &S MPLS LSP ) & Y
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)

L2 cermenTu (IPoE npuknan)

MAC-VRF200 (EVI-200) - L2 Transit 2 (IPoE)

MAC-VRF300 (EVI-300) - L2 Transit 3 (IPoE)

VLAN Cepaic (L2 Transit) MAC-VRF (EVI) VNI / MPLS Label
100 L2 Transit 1 (IPoE) EVI-100 VNI 5100 / Label 100
200 L2 Transit 2 (IPoE) EVI-200 VINI 5200 / Label 200
300 L2 Transit 3 (IPoE) EVI-300 VNI 5300 / Label 300

02 (Metro-

00000

Leaf y DC1 anoncye MAC qyepea EVPN (Type 2) pna VLAN 100/200/300.
Border Leaf (iGW) eukonye VNI — MPLS label mapping.

MapwpyT nepepacteca yepesz MP-BGP EVPM mMix PE.

Ha croponi DC2 eukoHyeTsca MPLS — VNI mapping.

Tpadik y Tomy x L2 cermenTi gocTasnsetsc go Leaf y DC2.

Mo3HayeHHA

[ ] iGW - Interconnect Gateway

A0
Qac

-

- = = = MP-BGP EVPN

(EVPN Stitching)
Border Leaf - VTEP + PE
PE - Provider Edge (MPLS PE)

——  VXLAN (Overlay)
— MPLS LSP

telecom
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X Configuration Example (JSON) Cxema: EVPN-VXLAN to EVPN-MPLS Stitching

{

"routing=instances": {
"MACVRF181": {
"instance-type": "virtual-switch",
"protocols™: {
“evpn": {
"encapsulation": "wvlan"™,
"extended-vni-list": "all",
"interconnect": {
"vrf-target": "target:1:101",
“route-distinguisher": "172.16.7.115:101",
"esi": "90:00:11:11:11:11:11:11:11:11:11",
"all-active"™: true,
"interconnected-vlan-1ist": ["1@81"],
"encapsulation": "mpls"”
}
}
"vrf-target": ["target:1:8888")
}
}!
“"vtep-source-interface": "lo@.8",
“bridge-domains";: {
"bd1ae1": {
“domain-type": "bridge",
"wlan-id": 1881,
"routing-interface™: "irb.l@®1",
“wlan": {
"vni": 51081
}l
"ingress—-node-replication”: true
}r
"route-distinguisher": "172.16.7.115:1"
}l
"interfaces": {
"lo@.1": {
"route-distinguisher": "172.16.7.115:188",
“vrf-target": ["target:1108:1100"],
"yrf-table-label": true

}
}

T

) P

EVPN interconnect gns
swmeaHHa 3 EVPN-MPLS
(Type-2 / Type-5)

3 ESI all-active

VRF-Target ana obMiny
EVPN mapwpytamu (Type-2 /
Type-5 3 npedikcamm)

Bridge Domain gna VLAN 1001.
VNI 51001 euxopucTOBYETBCA
y VLAN dabpuui (VXLAN)

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

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

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

Leaf Leaf

EVPN Interconnect
Type-2 / Type-5

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

Border Leaf

VNI 51001
(BD1001 / VLAN 1001)

Fd

MPLS
(EVPN-MPLS)

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

Kniouosi napameTpmn

@ VXLAN encapsulation ann LAN daBpuii

0 MPLS encapsulation ana DCI 8 EVPN-MPLS

@ Type-2 (MAC) + Type-5 (IP) MapwpyTh

@ Extended-VNI-List all - ana ninTpumim Beix VNI

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

& VYwikanoHi RD 1a RT gna DC Ta LAN cropin

telecom
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23 S4

S1 S2
1 \ N\
S (L = [
A ASN4200000200 ASN4 200000200
.&SN42000000C\ ) /' |/
lean spines o K‘;H /7 H ““m% 'f// ? lean spines
/ /‘f s Ll N
EVPN- VXLAN OveriaY |I \ EVPN Route Type 5 o ; /"f g VXMN Overlay '\ \‘\\
g . ” E ‘/ e i AY -
' '{f’ : - @ 1P Prefix / o 2 Y
= 7 s L 5 \ -lez border-leaf - ~ ey e
W Fabrtc Slte A fT w % border-leaf @ Next-Hop ko s ¥ Fabnc SiteB | ™ X
i ! R e ., © Route Target (RT) P G S % 1 ' 5
i a8 / (—'\ . iGW O I ( . 2 IGW /- Nl :

L1 12 L3 \[ 4 YL6 @ Extended Communities L7 # L8 7 I L9 / yL10 L11 \jl 12
P I 2N Pk L ra it : /-“ N r It VTh U N TN Ve T 0N
ASN4200000101 ASN4200000102  ASN4200000103 ASNA4294967202 ASN4204967293 _ ASN4294967204 | ASN4200007101 __ ASN420007103  ASN4200007103 ASNA294977292  ASN4294977293  ASN4294977294

\ \ % | 7 \U! ! | N2 1 X kel el
i [Ny i [l sesanmi g QY o S SR [
P 4 e R e e el o ST, A S P S , Nt -
ﬁ. - < e ESI-
S 1 / \ SN & ael
Y -} —
| ] 1=} EVPN Route Type 5 EVPN Route Type 5 |.—| —| - '_|

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

Lo nepegaeTbca mix DC
@ EVPN Route Type 5 (IP Prefixes)
© P mapwpytn ana IP-VRF / L3 cepeicie

@ Route Target (RT) ann imnoprty mapwpyTis

Advertise
Site-B Prefix-2

o

Advertise
Site-A Prefix-1

S,

Lllo HE nepegaeTbca mix DC

Prefix-1 Host2-IP prefix-2

(Site A prefix)
NH: iGW(L5/L6)

Prefix-2
(Site B prefix)
NH: iGW(L7/L8)

Site B specific prefix-2

© MAC agpecu (Route Type 2)
telecom

ITBIZ

€ Broadcast, Unknown Unicast

€© VLAN ra ESI



® DCI Option 5: EVPN Type-5 @ EVPN Type-5

DC Site-B

,— VXLAN RVNI ] CW . eBGP overlay ] Jsw I_ VXLAN RVNI —]

S e g
leaf1 border-leaf1 border-leaf3 leaf7
O 4 domain-2 (interco) RGN DY @ SeTvers
domain-1(LAN) iRD-1 iRD-3 domain-3(LAN)

RT:1:8888 RMAC1 RMAC2 RT-9999
RD-12 Routing-VNI:51001 Routing-VNI:51001 iRD-3

P

Routing-VNI-51001 €= iGw - Interconnect Gateway

(EVPN Stitching)
AL/

D et -vree
¥ DC Site-A (nicns imnopTy 3 Site-B) ¥ DC Site-B (nicna imnopTty 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)
LWo anomcye Site-A (Route Type 5) Lo anomcye Site-B (Route Type 5)

IP Prefix: IP1 (serverl) Route Type 5 IP Prefix: IP2 (serverS) telecom
Next-Hop:  iGW Site-A (RMAC1) (IP Prefix Exchange) Next-Hop:  iGW Site-B (RMAC2) IT B I z
RT: 1101 e ———— — RT: 1:101

VN Routing-VMI-51001 VN Routing-VNI-51001



MPLS / WAN Core

EVPN-VXLAN Fabric “ ; EVPN-VXLAN Fabric ---------

' EVPN-MPLS / IPVPN / EVPN-PBB
Leaf Leaf | Leaf Leaf

= - e
_/\/7/

Border . : Border
Leaf // 3 1‘:\/ Leaf
b a7
EVPN-VXLANMN MX / ACX MX / ACX EVPN-VXLAN
(Type-2 / Type-5) (PE / iGW) Nigrpumysami cepaicn yepes MX/ACK (PE / iGW) (Type-2 / Type-5)

« EVPN Gateway & EVPM over MPLS (EVPN-MPLS)

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

& BGP Route Reflector / RR-Client

EVPN-VXLAN

EVPN Gateway
Route Reflector Client
BGP Overlay (eBGP)

+ Route Reflector Client

-

MPLS Core mixk gata-uentpamn (EVPN-MPLS)

EVPN-VXLAN

InTerpauin 3 IPVPN (L3VPN) aGo L2VPN / VPLS

VXLAN « VXLAN DCI EVPN-MPLS PE

MPLS L2VPN / L3VPN (IPVPN) Metra Ethernet cepaicu

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

Benwuki Enterprise / Service Provider mepesxi telecom

EVPHN-PBB gna makcuManeHol MaclwTabopaHocTi I I B I z

Morpeta y BGP Route Reflector Ta panwkii kinskocti EVPN mapwpyTie

o
o
© VXLAN « MPLS Stitching
o
]

Data Center Focus Carrier Ethernet / Service Provider

ObmemexHe macwrabysanHs WAN Metro / WAN / DCI

o000 0O0

Tunoei Enterprise cuexapii Service Provider cuewapii

OXC R R RPN



» DC Gateway Portfolio

Lo pobuTtk us koHdirypauia

o Interconnect block — Type-5 DCI Stitching

Border Leaf 2 (DC Site-B)

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

Border Leaf 1 (DC Site-A)

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

instance-type vrf, instance-type vrf; VXLAN, dibiicanm
rﬂutiﬁg-opﬁﬂﬂs { rcauting—opt[ons { * OpHakosuid VRF-Target (target:102:102) goasonse oBmiHoBaTUCA
static { static { Type-5 mapupyTamu
route 10.10.100.113/32 discard; route 10.10.100.114/32 discard; * YuikansHwit RD Ha koxHoMy caiTi 3abeanedye KopekTHy igeHTudikauio
} } npedikcie
multipath; multipath;
:::rotcrcols ( J;rmtoculs { Cxema: Type-5 to Type-5 VXLAN Stitching
evpn { evpn { DC Site-A DC Site-B
interconnect { interconnect { EVPN-VXLAN Fabric A EVPN-VXLAN Fabric B
vrf-target target:102:102; i 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; E*F - % .
} EVEN } R ? EVPN Type-5 % £
ip-prefix-routes { Exchange ip-prefix-routes { \\ \/ SP_PmﬁX Roiesi // _
advertise direct-nexthop; advertise direct-nexthop; Border Leaf EP .ﬁ*ﬂ Border Leaf |
encapsulation vxlan; encapsulation vxlan; : = = S
vni 1100; vni 1100; & (+F)
export my-t5-export-vrf1; export my-t5-export-vrf1; T5-VRF1 IR Underiay / 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;
vri-table-label;

* BusHauae napameTpu gns obmidy IP-mapwpytamu (Type-5) mix asoma

RD 172.16.7.113:102

(eBGP or iBGP) RD 172.16.7.114:102
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Poawwpenrn EVPN gna macwrabosanoro nepeHecenHa L2 uepes
MPLS/EVPN mepemy.

BukopwcToaye koHuenuilo Backbone MAC (B-MAC) ana arperauil
BenmKkol KinekocTi Customer MAC (C-MAC).

3nawHo amenwye Kinskicte EVPN Type-2 mapwpyTie y mepexi.

MNipxopwTe ana senukkx DCI, Metro Ethermet Ta Service Provider mepes.

lpen EVPN-PBB

Bes PBB 3 PEB
MAC 1 MAC 2 . MAC N MAC 1 _Mi\CZ MACNl
ey | }
B-MAC

Bararo Type-2 MapupyTia
Opwn Type-2 Mapwpy™

-

2. Apxitextypa EVPN-PBB

DC / Site A Care / WAN DC / Site B
(Access 802.1ad) . (MPLS / EVPN) , (Access B02.1ad)
PEB ! PEB

' MPLS / EVPN

Core
-\‘\._____.-'/— _F
BEB BEB | |
Users Users

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

3. EVPN-PBB KOMNOHEHTH

-

~ P
I-Component Backbone
(Access) (BEB/BCB)
I-SID
(no samoeu.)

BEB / BCB

Coce Bridge)

P o,
B-Component

¥ (Backirone Edge/ [

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

PEB Encapsulation
MPLS / EVPN

PBE (B-MAC, I-SID)
I-TAG '
| C-MAC (DA/SA)
e
| Payload
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Access B02.7ad

QinQ Frarme
(B2 Tad)

DA SB[ C-TAG | 5-TAG | C-MAC Payload | | DA 5A | B-MAC | |-5I1D | C-TAG | Payload

ik

Core B02.%ah

Inrancynauia 3 QinG y PBB y HanprMaky Ao Rapa

>

QinQl Frame
(BO.ad)

QinQ Frame
(BO2.1ad)

PEB Encapsulated Frame
{y Aapi)

DA SA | CTAG 5-TAG | C-MAC! Payload

Konu aMkopHETORYBATH

DCIl mim paTa-ueHtpami yepes MPLS / EVPN

Metro Ethernet Ta Wholesale cepaicu

Konu noTpibro macwTabyesati senuky Kinskicte MAC-agpec

Konw samnuea wewgka KoHBEepreHuwia Ta ctabineHicte Control Plane

4

Dk SR | C-TAG| 5-TAG | C-MAC, Payoad

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

Access B02.Tad

Core MPLS / EVPN Access 802.7ad

PE/BEB

PBB Tpadix neperocutsca vepea MPLS/EVPN agpo

o
o
o
o
o
o

>
QinQ Frams
(BO2.1ad)

PEB + MPLS/EVEN

DA SA | B-MAC | I-51D | C-TAG | C-MAC| Payload
D SA | C-TAG | 5-TAG | C-MAC| Payload
MPLS / EVPN

Knwouoai Tepmine

+ PEB (Provider Edge Bridge) — wa mémi Kni€HTChOKO MEepesi
+ BEB (Backbone Edge Bridge)
+ BCB (Backbeone Core Bridge) - y cepeamni agpa

« B-MAC - Backbore MAC (arperye C-MAC)

« |-5ID - Identifier gna I-Component (gomen kniewTa)

Hil KpaK NPosaRaBpCHROrD AR

« PIP/PBP - Provider Instance Ports (cnysBoai nopri PBE)

MacwTrabyesanHa: oguH B-MAC 3amicTs TUCAY/ MinwioHie C-MAC y CP
Merwe EVPN Type-2 mapwpyTis

Kpawa npoayxtHeHicTs Control Plane

LUsMawa KoHBEPre LA

MigrprmMKa senninx Layer-2 gomeHie vepes WAN / MPLS

CymicHicte 3 EVPN, MPLS, L3VPN cepeicamn
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routing-instances {

DC2-PBB-B-COMP {
instance-type virtual-switch;
interface cbp®.999;

route-distinguisher 62.0.0.2:999;
vrf-target target:65506:999;

protocols {
evpn {
control-word;
pbb-evpn-core;
extended-isid-list 999;
}
]
bridge-domains {
BD-B-COMP-999 {
vlan-id 999;
isid-list 999;
vlan-id-scope-local;

}
}

DC2-PBB-I-COMP {
instance-type virtual-switch;
interface pip0.999;

bridge-domains {
BD-I-COMP-999 {
vlan-id 999;
interface ge-6/06/1.999;

}
pbb-options {
peer-instance DC2-PBB-B-COMP;

service-groups {
CUSTOMER2 {
service-type elan;
pbb-service-options {
isid 999;
vlian-id-list 999;

» EVPN PBB (Provider Backbone Bridge)

interfaces {

cbp@ {
unit 999 {
family bridge {
interface-mode trunk;
bridge-domain-type bvlan;
isid-list all;

pip@ {
unit 999 {
family bridge {
interface-mode trunk;
bridge-domain-type svlan;
isid-list all-service-groups;

ge-0/0/1 {
unit 999 {
encapsulation vlan-bridge;
vlan-id 999;
family bridge;




Links & Literature
Design DC

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

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

e https://www.juniper.net/documentation/us/en/software/nce/sq-005-data-center-fabric/topics/concept/solution-cloud-data-center-topology-overview

.html#hardware-summary

DCI

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

tml#evpn-vxlan-data-center-interconnect-through-evpn-mpls-wan-overview d1897e255

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

QinQ

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

translation

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

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

L3 over VXLAN

e https://www.juniper.net/documentation/us/en/software/nce/sq-005-data-center-fabric/topics/task/edge-routed-overlay-cloud-dc-confiquring.html#i

d-configuring-an-edgerouted-bridging-overlay-on-a-leaf-device

e 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-qfx5110-13-vxlan-gateway-collapsed.html#basic-cust

omer-profile-configuration683



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/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/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/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/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-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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