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1:VXLAN : MVPN /N> FA T 2y kD —9

IP
Handoff Multicast
Network

Node

502999

FEETEZERIL, 3 20%y hU—2 (VXLAN, MVPN, 7213 IP~/LFF ¥ A K) OV
TNNDHFIETEET,

FTRTOVLFFY AR bT 74w 27 (DFY, VXLAN, MVPN, £7213~/LFF v 2 b
Ry RT—=IMEDTFY N RT T4 90) 1E, 85 RALVINBHID RAL AN—F 4 >
TEINET, N AT = RiEhR ) —RELTHREELET, LB Ty Mgk, 778
Mb, BRI 7 BAEERZFEITL T, ENENOZEHICNT 740 v 72 FELET,

HR— kS5 RPDEE

NAB<— (==L A) Xy NT—=T DT TT—HKA L (RP) X, 32DFy U —
7 (VXLAN, MVPN, FHIZIPvLFFHv A L) OWTRNCEE T £,

® 1:Y7R— SN2 RP OIS

RP D i5Ff B

IP % v hU—2 @ RP *RP IZIMVPNPE IZCDOHHEFETX . N~V R
47 7 — RiZi3Ewm A,

* RPIZIVXLAN N> KA T ) — RIZD 4%
BTxET,

«RP |Z. MVPN PE & VXLAN D 5122
HTEET,

VXLAN 7 7 7'V v 7 N#BD RP T _TOVTEP(Z, VXLANZ 77U v 7 ND
RP T%, T+ _XTAHMVPNPE|L, VXLAN 7 7
T o VICRESNIZRP L F1,

VXLAN MVPN /N> K47 J— K. E® RP RPIZVXLANMVPN NV K47 ) — K T1,
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EVPN (TRM) & MVPN & —LLRG#H&ICET 2x8sEL s0%E [

RP D157 B

MVPN 3% k7 —27 @ RP RP IZ VXLAN % v b U — 27 OAERIZH D F
T, ZHuE. N KA 7 J— FL4 o MPLS
75 RHADO /) — KD 1 OTHREINET,

RP Everywhere (PIM ==—% ¥ X F RP 72 | ==—F ¥ X FRP|LVXLAN J —7 CT&/E T
12 MSDP _— 2D T =—F% + A k RP) xFJ, RPEY NI, " FF7 /—FES
13TE D MVPN PE CERETXE7,

EVPN (TRM) EMVPNED Y —LLRAGHEICET 4F
EFHELHHNEER

ZOBEREIZIE. ROEEFHEHINFEI DD 7,

e NVURFT J— KRt WA~ — Xy b= Ou—h)v (H#EERE) ~/LFFv A b
EELELIZEE LD ENTEET,

* MVPN FH® ASM/SSM <> TRM D ASM 72 EDBEFDT o X — LA Fas8T7 4 1d, N
K47 ) —FCTHR—FrENET,

e NV RFT J—FRiE, ==L A DPIMSSM BLWNASM #ZH R — K~ LET,

sInter-AS A7 g VAL, IP/LTF XY AN Ry FT—=T~DN RF T ) — RTHR—
rEnET,

e PAHR—FZINTWVWAMDT EETTNL—T Ny V7 IPT RLAENVEL—T Ny 7 IPT KL
ADEIII6TT, V=T NNy T IPT RLAOENZOHIREBEADE. T 7427
MRy PENBAREENRH Y 7,

« WOBEHEIZ, EVPN (TRM) & MVPN D — A L ARHEAE TP AR— FENTHEREA,
NV RFT /) —FRDvPC
« VXLAN EVPN A Jj# !
*MVPN a7 HuAf v H—T7xA AL LTOSVIBLOH 7 A o H—T xR
« MVPN / — K® Inter-AS + 7+ 2 ' BB LU C
« VXLAN 7 > #— LA & L T® PIM SSM
e TUH =LA FiiFA— =LA & LTOMIH PIM
« MPLS /XA & [P /S A NRAET % ECMP

* VXLAN, TRM., 8L UMVPNDOEEFOHIRIXZ, EVPN (TRM) & MVPN®D I —2A L A7
BAECbEAINET,
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B even RM) & MVPN LD U —LLRBHADEBHONY KA T/ — FORE

EVPN (TRM) EMVPNED L —LLRGEHEDT=HD /N
A\ A\ EE e |
EAT J—FDEKRE
ok varTiE, N RET ) — RCHREREEICOWTRA LET, o/ —F (VXLAN
J—7BIRA/NA > MVPNPE, RS/RR 72 &) OFEX., LFIOY U —RA LR TY,
N2 BA T /7 — KO PIM/IGMP :%5E
N RAT ) — RO PIM/IGMP 3% ET 55515, IROTA RTA4 N> TS0,
s ROBNZRTEHIIZ, T T7T— KA F (RP) ATRM & MVPN 7 % — LA T#7p

DT EaERLET,
ip pim rp-address 90.1.1.100 group-list 225.0.0.0/8 --- TRM Underlay
ip pim rp-address 91.1.1.100 group-list 233.0.0.0/8 --- MVPN Underlay

e F—N—L A NN FXY AN FTFTT 4 v 7 IZHEBORP ZEHLE T,
«RPIZ. #M), PIMT=—F ¥ A b, £7/ILZPIMMSDP E— Rz T& x4, &iT. N
VRF #ET— R&BtaT A2~ LET,

vrf context vrfVxLAN5001
vni 5001
ip pim rp-address 111.1.1.1 group-list 226.0.0.0/8
ip pim rp-address 112.2.1.1 group-list 227.0.0.0/8

« ipigmp snoopingvxlan =~ > K& LT, VXLAN 77 ¢ v 7 D IGMP AX—t 7
A LET,

cFRTDY—A AL X —T oA ABLOPIM N5 7 4 v 7 DEEICKERA L F—T =
A ATPIM AR— R E— REAZNZLET,

NV KA T J—FKOBGP &TE
N RAET J— RO BGP OFRTERITIL, IROFEEFIAICMES T ZEW,

e T _RTPD VXLAN U —7 % L2EVPN B X OV TRM %A X—¢ L CEMLET, ITEANAV R
7 )= FKREEGEDET, V= br V7 VL7 X EFERTIHEEIT. RRETERANN—L LT
‘ML ET,

« T MVPN PE % VPN %A "—& L CEMLEY, MDT £— FTlX. MVPNPE %
MDT %A N—& L CEMLE9,

¢ L2EVPN R A /X—7 5 VPN A N—{l2=F ¥ A h b— &7 RANZ A XTHZD DK
TExArHR"—hrLET,

« BGP &{E ik B 11X, VTEP#kB] ¥ (NVE A X —7 = A A THTE) /MVPNPE #5112
HHENDAEETA Vv F—T 2 A ALITR L2580, RUEELH 1,

. EVPN (TRM) ® MVPN & D ¥ — L L RGHEE DERTE



EVPN (TRM) ) MVPN & S — A L R & DEE
nvkrz s—rovangz |

feature bgp
address-family ipv4 mdt
address-family ipv4 mvpn

neighbor 2.1.1.1
address-family ipv4 mvpn
send-community extended
address-family 12vpn evpn
send-community extended
import vpn unicast reoriginate

neighbor 30.30.30.30
address-family vpnvé4 unicast
send-community
send-community extended
next-hop-self
import 1l2vpn evpn reoriginate
address-family ipv4 mdt
send-community extended
no next-hop-third-party

« MVPN E'7 [ T Inter-AS 7> a2 > B ZfEH L2 T 720, b VIZ, VPNv4 ==
¥¥ A7 RFLA 773U Tnoallocate-label option-b =~ R&ZREL £,

address-family vpnv4 unicast
no allocate-label option-b

« I RXZADHRFEILZEBGP £ — R TCRETDHLENDH Y £9°,

address-family 12vpn evpn
maximum-paths 8
vrf vrfVxLAN5001
address-family ipv4 unicast
maximum-paths 8

N RFT )= KR TFT a7 VT FTEAINATHDEHEEIE. routemap =2~ > R&EH
LT, VPN7 FL R 77 I U TIWNL LA A MZBE#EMA T ONTHWA T LT 4 v 7 A%
7 RAELALET,

ip prefix-list ROUTES CONNECTED NON LOCAL seq 2 premit 15.14.0.15/32

route-map ROUTES_CONNECTED_ NON_LOCAL deny
match ip address prefix-list ROUTES_CONNECTED NON_LOCAL

neighbor 8.8.8.8
remote-as 100
update-source loopbackl
address-family vpnv4 unicast
send-community
send-community extended
route-map ROUTES CONNECTED NON LOCAL out

N KA 7T /7 — K@ VXLAN %5 57F
N KA T ) — RO VXLAN OFRERHCIE, ROFEBEFHEIHE-> T EEV,
s ROBRER A X — T WL L £7,

feature nv overlay
feature ngmvpn
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feature interface-vlan
feature vn-segment-vlan-based

VB L3 VNI 2R E L £,

L3VNIs are mapped to tenant VRF.
vlan 2501
vn-segment 5001 <-- Associate VNI to a VLAN.

NVEA X —T x4 AZHRTELET,

interface nvel
no shutdown
host-reachability protocol bgp
source-interface loopbackl <-- This interface should not be the same as the MVPN
source interface.
global suppress-arp
member vni 5001 associate-vrf <-- L3VNI
mcast-group 233.1.1.1 <-- The underlay multicast group for VXLAN should be different
from the MVPN default/data MDT.

7+ F VRF % ELE7,

vrf context vrfVxLAN5001
vni 5001 <-- Associate VNI to VRF.
rd auto
address-family ipv4 unicast
route-target both auto
route-target both auto mvpn
route-target both auto evpn

interface Vl1an2501 <-- SVI interface associated with the L3VNI

no shutdown

mtu 9216 <-- The overlay header requires 58 byes, so the max tenant traffic is
(Configured MTU - 58).

vrf member vrfVxLAN5001

no ip redirects

ip forward

ipv6 forward

no ipv6 redirects

ip pim sparse-mode <-- PIM is enabled.

interface Vlan2 <-- SVI interface associated with L2 VNI
no shutdown
vrf member vrfVxLAN5001
no ip redirects
ip address 100.1.1.1/16
no ipv6 redirects
ip pim sparse-mode <-- PIM enabled on L2VNI
fabric forwarding mode anycast-gateway

I > ~ =L ==
N FA T /J— KO MVPN &%
N RAT7 7 — RO MVPN ORERHIIE, ROBFEBEFEIIE- T EEV,
WOMREZR A 2 —T AL L £,

install feature-set mpls
allow feature-set mpls
feature-set mpls

feature mpls 13vpn
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feature mvpn
feature mpls 1ldp

« MPLS LDP # /&
*MPLS U 7 CTHDHTXTDA L H—7 A ATMPLSLDP (mplsip) #HF%hz L £
7

s VXLAN I ENANV—T RN 7 f v 2B —T 24 AZMPLS L7 4 v 7 AL LT
T RARE A XL TLTIEE,
e MVPNPE / — REFHBFTBAIPT RLRAEZEL L7 4 v 7 AR MNERELE
T,

ip prefix-list LDP-LOOPBACK seq 51 permit 9.1.1.10/32
ip prefix-list LDP-LOOPBACK seq 52 permit 9.1.2.10/32

* MVPN PE ##5I+12xt L COIRTNVEIY Y CTEFRT LET,

mpls ldp configuration
explicit-null
advertise-labels for LDP-LOOPBACK
label allocate global prefix-list LDP-LOOPBACK

« 77> b VRF &E :
e T 74/ FOMDTE— RTlX, VREOTRTDOTF U v~ TFXFHr AN T7 4>
JTCT o H—b A v VTFFXx AN TNV —T%FECICLET,

vrf context vrfVxLAN5001

vni 5001

mdt default 225.1.100.1

mdt source loopbackl00 <-- If the source interface is not configured, the BGP
identifier is used as the source interface.

mdt asm-use-shared-tree <-- If the underlay is configured in ASM mode

no mdt enforce-bgp-mdt-safi <-- Enabled by befault but should be negated if
BGP MDT should not be used for discovery.
mdt mtu <mtu-value> <-- Overlay ENCAP Max MTU value

e F—HMDTE—RTIX, 7TV b~V FXXY AN NT 74w 7DV Ty bEIT
FTRTCIWZ—BONLNT XY AN I NV—Tty FEHRELET,

mdt data 229.1.100.2/32 immediate-switch
mdt data 232.1.10.4/24 immediate-switch
route-map DATA MDT MAP permit 10
match ip multicast group 237.1.1.1/32
mdt data 235.1.1.1/32 immediate-switch route-map DATA MDT MAP

* MVPN b > RUHEHEHRE BN L E T,

hardware profile mvpn-stats module all

N KA T/ — KD CoPP 3%

TRM & MVPNIZEB LG, ar ba—L L=l RELEFELTWET, bR iIcHt-
T CoPP AR Y ¥ — g 2% E L T 7ZE 0,

KD CoPP 7 T A%, TRMBLOMVPN T 7 4 v 7 I ENET,
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« copp-system-p-class-multicast-router (7 7 4/ ~ O IEliE X 3000 pps TF)
« copp-system-p-class-13mc-data (7 7 4 /L b OHHME L 3000 pps T9)

« copp-system-p-class-12-default (7 7 /L b OEiEIL 50 pps TF) &

« copp-class-normal-igmp (7 7 4 /v K D8R X 6000 pps TF)

WOBEBNL, VT Fx Ak b— |k A= L5817 > b Fay 7EE#ET S5 X9
ICRIETE D CoPP AN Y 2 —Z/RLTVET,

N

GE) ZofloR) —EIIEMEBTHY, T_XTO MR ELIINT T 4 v 7 R_RE— I\ IHhiE s
WEBR Y £ A, MVPN/TRM R T 7 o v 7 REZ— (25> T CoPP AR Y o —%RELET,

copp copy profile strict prefix custom
policy-map type control-plane custom-copp-policy-strict
class custom-copp-class-normal-igmp
police cir 6000 pps bc 512 packets conform transmit violate drop
control-plane
service-policy input custom-copp-policy-strict

copp copy profile strict prefix custom
policy-map type control-plane custom-copp-policy-strict
class custom-copp-class-multicast-router
police cir 6000 pps bc 512 packets conform transmit violate drop
control-plane
service-policy input custom-copp-policy-strict

copp copy profile strict prefix custom
policy-map type control-plane custom-copp-policy-strict
class copp-system-p-class-13mc-data
police cir 3000 pps bc 512 packets conform transmit violate drop
control-plane
service-policy input custom-copp-policy-strict

copp copy profile strict prefix custom
policy-map type control-plane custom-copp-policy-strict
class custom-copp-class-12-default
police cir 9000 pps bc 512 packets conform transmit violate drop
control-plane
service-policy input custom-copp-policy-strict

EVPN (TRM) & MVPN & D2 — L L RGHRE DEREHI

ROBIL, M VXLAN Ry b U =27 A MVPN X v b U —27  fidefiione R
7 —FEFOSV T hFReYERLTWET,
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X 2:EVPN (TRM) & MVPN D> — L L REHEDY Y FI)L RO D

— [P links
— VXLAN IP links
—— MPLS links

Handoff Node

1/51

VTEP1 § PE2

503000

Wiz, ZORFREPO VIEP, N> K47 J—F, BEOPE OFREM R LET,
VTEPL DERE :

feature ngmvpn

feature interface-vlan

feature vn-segment-vlan-based

feature nv overlay

feature pim

nv overlay evpn

ip pim rp-address 90.1.1.100 group-list 225.0.0.0/8
ip pim ssm range 232.0.0.0/8

vlan 555
vn-segment 55500

route-map ALL ROUTES permit 10
interface nvel
no shutdown
host-reachability protocol bgp
source-interface loopback2
member vni 55500 associate-vrf
mcast-group 225.3.3.3

interface loopackl
ip address 196.196.196.196/32

interface loopback2
ip address 197.197.197.197/32
ip pim sparse-mode

feature bgp
router bgp 1
address-family 12vpn evpn
maximum-paths 8
maximum-paths ibgp 8
neighbor 2.1.1.2
remote-as 1
update-source loopback 1
address-family ipv4 unicast
send-community extended
address-family ipv6 unicast
send-community extended
address-family ipv4 mvpn
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send-community extended

address-family 12vpn evpn
send-community extended

vrf vrfVxLAN5023

address-family ipv4 unicast
advertise 12vpn evpn
redistribute direct route-map ALL ROUTES
maximum-paths 8
maximum-paths ibgp 8

vrf context vpnl
vni 55500
ip pim rp-address 27.27.27.27 group-list 224.0.0.0/4
ip pim ssm range 232.0.0.0/8
ip multicast multipath s-g-hash next-hop-based
rd auto
address-family ipv4 unicast
route-target both auto
route-target both auto mvpn
route-target both auto evpn

interface Vlan555
no shutdown
vrf member vpnl
ip forward
ip pim sparse-mode

interface Ethernet 1/50
ip pim sparse-mode

interface Ethernetl/5.1
encapsulation dotlg 90
vrf member vpnl
ip address 10.11.12.13/24
ip pim sparse-mode
no shutdown

NV FAT /—FDERE :

install feature-set mpls
allow feature-set mpls

feature-set mpls

feature ngmvpn

feature bgp

feature pim

feature mpls 13vpn

feature mvpn

feature mpls 1ldp

feature interface-vlan

feature vn-segment-vlan-based

feature nv overlay

nv overlay evpn

ip pim rp-address 90.1.1.100 group-list 225.0.0.0/8
ip pim rp-address 91.1.1.100 group-list 232.0.0.0/8

interface loopbackl
ip address 90.1.1.100 /32
ip pim sparse-mode

interface loopback?2

ip address 91.1.1.100 /32
ip pim sparse-mode
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ip prefix-list LDP-LOOPBACK seq 2 permit 20.20.20.20/32
ip prefix-list LDP-LOOPBACK seq 3 permit 30.30.30.30/32
mpls ldp configuration

advertise-labels for LDP-LOOPBACK

label allocate label global prefix-list LDP-LOOPBACK

interface Ethernet 1/50
ip pim sparse-mode

interface Ethernet 1/51
ip pim sparse-mode
mpls ip

interface Ethernetl/4.1
encapsulation dotlg 50
vrf member vpnl
ip pim sparse-mode
no shutdown

interface loopbackO
ip address 20.20.20.20/32
ip pim sparse-mode

vlan 555
vn-segment 55500

route-map ALL ROUTES permit 10

interface nvel
no shutdown
host-reachability protocol bgp
source-interface loopback3
member vni 55500 associate-vrf
mcast-group 225.3.3.3

interface loopback3
ip address 198.198.198.198/32
ip pim sparse-mode

vrf context vpnl
vni 55500
ip pim rp-address 27.27.27.27 group-list 224.0.0.0/4
ip pim ssm range 232.0.0.0/8
ip multicast multipath s-g-hash next-hop-based
mdt default 232.1.1.1
mdt source loopback 0
rd auto
address-family ipv4 unicast
route-target both auto
route-target both auto mvpn
route-target both auto evpn

interface Vlan555
no shutdown
vrf member vpnl
ip forward
ip pim sparse-mode

router bgp 1
address-family 12vpn evpn
maximum-paths 8
maximum-paths ibgp 8
address-family vpnv4 unicast
no allocate-label option-b
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address-family ipv4 mdt
address-family ipv4 mvpn
maximum-paths 8
maximum-paths ibgp 8
neighbor 196.196.196.196
remote-as 1
address-family ipv4 unicast
send-community extended
address-family ipv6 unicast
send-community extended
address-family ipv4 mvpn
send-community extended
address-family 12vpn evpn
send-community extended
import vpn unicast reoriginate

router bgp 1
neighbor 30.30.30.30

remote-as 100

update-source loopbackO

ebgp-multihop 255

address-family ipv4 unicast
send-community extended

address-family vpnv4 unicast
send-community
send-community extended
next-hop-self
import 12vpn evpn reoriginate

address-family ipv4 mdt
send-community extended
no next-hop-third-party

PE2 MEXTE :

install feature-set mpls
allow feature-set mpls

feature-set mpls

feature bgp

feature pim

feature mpls 13vpn

feature mpls 1ldp

feature interface-vlan

ip pim rp-address 91.1.1.100 group-list 232.0.0.0/8
ip prefix-list LDP-LOOPBACK seq 2 permit 20.20.20.20/32
ip prefix-list LDP-LOOPBACK seq 3 permit 30.30.30.30/32
mpls ldp configuration

advertise-labels for LDP-LOOPBACK

label allocate label global prefix-list LDP-LOOPBACK

interface Ethernet 1/51
ip pim sparse-mode
mpls ip

interface Ethernetl/6.1
encapsulation dotlg 50
vrf member vpnl
ip pim sparse-mode
no shutdown

interface loopback0

ip address 30.30.30.30/32
ip pim sparse-mode
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vrf context vpnl

ip pim rp-address 27.27.27.27 group-list 224.0.0.0/4
ip pim ssm range 232.0.0.0/8
ip multicast multipath s-g-hash next-hop-based
mdt default 232.1.1.1
mdt source loopback 0
rd auto
address-family ipv4 unicast
route-target both auto
route-target both auto mvpn
route-target both auto evpn

router bgp 100

router-id 30.30.30.30
address-family vpnv4 unicast
additional-paths send
additional-paths receive
no allocate-label option-b
neighbor 20.20.20.20
remote-as 1
update-source loopbackO
address-family vpnv4 unicast
send-community
send-community extended
address-family ipv4 mdt
send-community extended
no next-hop-third-party
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