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« % PE TH &R — b &5 m-route D KET 200,000 T,
o AR — &N D OIF D e KEKIE 1000 T3,

« % PE THAR— k&5 MLDP AN 7L (a—H VT ~)V) O RkEE 100,000 T
‘3‘0

« % PE CTHAR— k&5 MLDP /7L (UE—kT7-UL) O KEIE 100,000 T
‘j‘o

*MDT Z°& @ PE/L—% ® PE L7213 P A N—Dfg KEE 32, MDT 2L D P L—X
? PE £721 P A N — DR REIE 33 TT,
s R—FEINTWB LT Y 7 —T7F— K&, Protocol Independent Multicast (PIM)
AX—=ZF— K (PIM-SM) I & O Source Specific Multicast (SSM) ~T 7 1 v 7 T,

e R—FrENTWRWa LT Y I )L—FF— L, PIMT v A2E— R (PIM-DM) Bk
OBJ716 PIM - (Bidir-PIM) ~ 5 7 ¢ v 7 T1,

¢ PIM ANRX—R 3T Y F—7F £— KL, PE/L—FOHEM (CE k) TRPBAREE
NTWLEAICYHR—bSnET, RP EEEILL—HIL, RICURPFA VX —T = Af A%
FFolR U VREBLOPE VA MITFETHILENDY £5,

CTIJARNTRy FDOALTFANCTORPF VY 77 v 7 TlE, ipmulticast rpfselect =< >
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GE) MVPNOMDT ET VTt yyarwid 52O PE/L—4% TMDT X Nvpnvd 7 K L
A7 73V varERET D HEICOWTIE, [ {startcross reference} ¥ /LT F ¥ A ks VPN
TOBGP ® MDT 7 KLU A7 7 I U @ TE {end cross reference} | # 2L T 72X,

FIEDHE
1. enable
2. configure terminal
3. mpls MLDP
4. vrf definition vrf-name
5. rd route-distinguisher
6. vpn id vpn-id
7 route-target import route-target-ext-community
8.  routetarget export route-target-ext-community
9. mdt default mpls ML DP root-node
10. mdt data mpls MLDP numberofdataMDTs
11.  mdt data threshold bandwidth
12.  exit
13.  ip multicast-routing vrf vrf-name distributed
14. end
F D
ARV REEEFTIVa Y EL:Y
A7y 71 |enable Fi##E EXEC £— R& A X—7 /LI LET,
L s T IMERINTEL, NATU—REAS
L/ \i TO
Router> enable
25w F2 |configureterminal sua—) ar 74X ab—y gy E— NaBh
i LETS
Router# configure terminal
A7y 73 |mplsMLDP MPLS MLDP O ¥4 — b & G252 L ET,
i - (G¥) mpls MLDP =2~ > RiZ7 7 4 /L h TRRIE S
A CVvET, MPLS MLDP % #4523 512
Router (config) # mpls MLDP X no mpls MLDP =1~ > RAEFERALET
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ARV EEEET7Ia Y B#)
AT 74 |vrfdefinition vrf-name VRF£4 ZE VM T, VREFa2 V7 4 ¥l — g
B - T— N2 TH 2 LI2EY, VPNL—T 47
AU AR AEERLET,
Router (config)# ip vrf blue vrf-name %I%Ui\ VRF &:%IJ ) %Té%ﬁﬁfjﬂo
Z 5w 75 |rdroute-distinguisher =T 4 T T—=T N EEEET —T NV EER L F
Bl - To VPN T L7 o v 7 ZEAERT 701,
route-distinguisher 5| # % f8E L T, 8 /31 ME% B
Router (config-vrf)# rd 10:3 Dﬂl/ﬁiifo
route-distinguisher DL, IROWTINHNDIEXTA
HTEET,
cl6y b HEEV AT AE S 168y Mg, 72
EZIE, 1013 EHEEELET,
«REYRIPTRLRA 32y Mk, 72& %
I, 192.168.122.15:1 LIREL 9,
RXT7w 76 |vpnidvpn-id VRF T VPN Bl &% E £ 1T HH LE T,
i
Router (config-vrf) # vpn id 10:3
X Fw J7 |route-target import route-target-ext-community VRF HIZ/V— s ¥—4F v ’NEiEa I 2=TF 1 21E
15“ . E‘Z L/jz—ﬁ—o
. . simport ¥ — UV — RZEHT L, ¥—F v b
Router (config-vrf)# route-target import 10:3 VPN ?fﬁaﬁﬂ I L= y 75)[5/1/_51 p ‘/7‘%%&
DA VR —RFENET,
* route-target-ext-community 3402 L 0 |
route-target LR X = =7 ¢ BIED, A AR —
h, =7 AR—b, FEHGT (FoFR—hE
T AR— ) ODroute-target LIk A I =2 =7 «
® VRF U A MZEBMSILET,
Z5w 8 |routetarget export route-target-ext-community VRE HizVv—h Z—F vy MEEa S 2 =5 1 %1E

&1

Router (config-vrf) # route-target export 10:3

’ﬁ [—/ij‘o
cexport ¥ — U — RZfEHT5&, v—T 47
HWA Y2 —7 > N VPNILEa I 2 =7 415
T AR—bFENET,
* route-target-ext-community 5|52 L U |
route-target JLIR 2 X = =7 (¢ BIED, A AR —
h, =7 AR—b, E72EWS (o R—=F&

LSM-MLDP X—X MVPN O+ 7HR— .



B vwepmen 2 SRy b —ExORE

LSM-MLDP X— X MVPN D4 H— k|

ARV FFEREETIVa Yy

S

T/ AKR—b) Droute-target LE T I = =7 ¢
® VRF U A MTBMSET,

RT w79 | mdtdefault mplsMLDP root-node VRF HIOMLDPMDT # 8% & L 9, /b—h/—F
- Wik, Te s —xy NU—INOLEDON—H
(GEfEJLPE, ZEMPE, F/oix=7—%) kO
Router (config-vrf)# mdt default mpls MLDP /l/*‘7o/§ b4 7 i?’di%ﬁ/]’ \/&*‘7 :/1’ ADIPT
192.0.2.2 RLAZIETEET, =/ = F7 PRI,
Fv FU—=INDOTRTONL—HINLEFEARETH
DUENRHY ET, V7TV TREETEL—H
T, v—F/—FRELTHEELET,
PE V— 4 BEFED MVRF D~V FF ¥ A h T
T4y eZETEDLEOITTHITIE. FPEL—
2 TT 74/ EMDT AR ET DHENRDH Y 7,
(G¥) MPLS MLDP (X7 7 #+ /L h TH#IZ /2~ C
WET, T 521X, nompls MLDP =
~V REHERLET,
(G¥) LSPVIF k> %/LiE, mdtdefault mpls MLDP
root-node =~ ROFER L U TIERR S v E
j—O
AT w710 |mdtdata mpls MLDP numberofdataMDTs MLDP & —# MDP ##E L 1,
1 -
Router (config-vrf) # mdt data mpls MLDP 100
R 5w 711 |mdt data threshold bandwidth 7 —4 MDT ® L E\WMEZHRE L ET,
11 GE) #HHMEIX N7 7 v 27 L—F (Kb/FPHAL)
<,
Router (config-vrf)# mdt data threshold 20
AT v T 12 |exit WEEYy a BT LET,
1 -
Router (config-vrf) # exit
R w 713 |ip multicast-routing vrf vrf-name distributed BELEVREOVILVLFX Y A MN—TFT 4 T 5
1;“ . @JGZ L/jzj‘o
Router (config)# ip multicast-routing vrf blue
distributed
ATv 714 |end WEEYy a v EBKTLET,
1 -
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Router (config) # end

RDEZRY

N

GE) MVPNOMDT ET U7ty a iy D72HICPEL—FTMDT 7 RLAT7 73
v a v ERET DIFEICOWTIL,  [{start cross reference} ¥ /L' F % ¥ A k VPN T?D BGP
DO MDT 7 KL A7 7 2 U OF%E {end cross reference} | =&ML T 7230,

15

Wiz, 4> 73> hTMLDP MVPN %

Router> enable

Router# configure terminal
Router (config) # mpls MLDP
Router (config)# ip vrf blue
Router (config-vrf)# rd 10:3
Router (config-vrf)# vpn id 10:3

RET OB RLET,

Router (config-vrf)# route-target import 10:3
Router (config-vrf)# route-target export 10:3

Router (config-vrf) # mdt data mpls MLDP 100
Router (config-vrf)# mdt data threshold 20

Router (config-vrf) # exit

Router (config) # ip multicast-routing vrf blue distributed

Router (config) # end

R

(
(
(
(
(
Router (config-vrf)# mdt default mpls MLDP 192.0.2.2
(
(
(
(
(

LSM-MLDP ~X—Z MVPN 7R —h A > b T Ry FERELZRIET DL, RO~ REfFH

LE7,

* MLDP A N—Z B3 5 1Z1%, show mpls MLDP neighbors =~ > K& L FE9,

Router# show mpls MLDP neighbors

MLDP peer ID :192.0.2.3:0, uptime 00:41:41 Up,
Target Adj : Yes
Session hndl : 2
Upstream count : 2
Branch count : 0
Path count : 1
Path(s) :192.0.2.3 No LDP Tunnel20
Nhop count : 1
Nhop list :192.0.2.3
MLDP peer ID :192.0.2.2:0, uptime 00:17:42 Up,
Target Adj : No
Session hndl 4
Upstream count : O
Branch count 0
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Path count : 1
Path (s) : 192.0.2.3 No LDP Tunnel20
Nhop count : 0

* PIM R A /N\— %89 5 121%. show ip pim vrf vrf-name neighbor =~ > K& L £ 7,

Router# show ip pim vrf blue neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR
Address Prio/Mode
192.0.2.3 Lspvifl 00:06:21/00:01:17 v2 1 /DR S PG

* FFFED VRF O~V F X v A hb— b &R T HIZ1%. show ip mroute vrf vrf name verbose
av U REFEHLET,

Router# show ip mroute vrf blue verbose
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
- Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
- Joined MDT-data group, y - Sending to MDT-data group,
- RD & Vector, v - Vector
Outgoing interface flags: H - Hardware switched, A - Assert winner

Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode
(40.0.0.2, 232.0.1.4), 00:00:16/00:03:13, flags: sT

Incoming interface: GigabitEthernet3/2/1, RPF nbr 0.0.0.0

Outgoing interface list:

Lspvifl, LSM MDT: B0000004 (default), Forward/Sparse, 00:00:16/00:03:13

(*, 224.0.1.40), 00:47:09/00:02:56, RP 0.0.0.0, flags: DPL

Incoming interface: Null, RPF nbr 0.0.0.0

Outgoing interface list: Null

o Ny NS A MERRT S 1Z1X, show ip mroutevrf vrif namecount ==~ > R&2MH L 9,

< KNG X3

Router# show ip mroute vrf blue count

IP Multicast Statistics

2 routes using 1208 bytes of memory

2 groups, 0.50 average sources per group

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second

Other counts: Total/RPF failed/Other drops (OIF-null, rate-limit etc)

Group: 232.0.1.4, Source count: 1, Packets forwarded: 1333, Packets received: 1334
Source: 40.0.0.2/32, Forwarding: 1333/20/46/7, Other: 1334/0/1

Group: 224.0.1.40, Source count: 0, Packets forwarded: 0, Packets received: 0O

* MPLS #5315 % fEsd 9~ 5 121X, show mpls forwarding-table =~ > RKZ2#H L £,

Router# show mpls forwarding-table

Local Outgoing Prefix Bytes Label Outgoing Next Hop

Label Label or Tunnel Id Switched interface
16 Pop Label IPv4 VRF[V] 0 aggregate/blue

17 Pop Label 1IPv4 VRF[V] 0 aggregate/red

18 [T] Pop Label 192.0.2.3/32 0 Tu20 point2point

19 [T] 25 192.0.2.2/32 0 Tu20 point2point
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20 [T] Pop Label 19.0.0.0/24 0 Tu20 point2point
22 [T] No Label [mdt 55:1111 0][V] \9422 aggregate/red
23 [T] No Label [mdt 55:2222 0][V] \9708 aggregate/blue
[T] Forwarding through a LSP tunnel.
View additional labelling info with the 'detail' option

— N E I-'—I
TIOR3y hY—E XH MLDP MVPN % FE
WDOAY >y REMFEHLT, =7 A7 %y hH—EAH?D MLDP MVPN ##%E CT& £79,
o EERTF =—=2 (SSC) : EEMNL—FTT7 7 FALZEHE MVRF 2R ELE T,
VRF UNR—RA A 73T —F 47 (RPF) V—T T v 7 agte~/LFHx¥ A FL—h
1L, IZEICPE CRETHLELRHY £,
e ZEMF = —=27 (RSC) : ZEMN—FTT7 7 b LIEETLMVRE 2R ELET,
VRF RPF V—77 v 7 hEGte~/LF F v A hb— M, %{E4 VRF TRETDLENDH
D E7,

SSC%#EAL~-TH X 5%y FF MLDP MVPN D& E

SSC #fAH L CMLDPMVPN =27 A h T Xy bR — FEFRETDHITIE, WO FIEEFITL

F7,
+ i%{Z7C PE TOX/ZMH MVRF D% E,

P
« E{Z5C PE OZ{EMH VRF TONL—F RNy 77 RL ADRE,
P

e EEITLPE DEETLT RLAD 74— Ry 7 wLFFx¥ X h L— NDOBRE,

e SM E— FIRICBITAEETLPEORP T FLAD 7 +— LNy 7 <2/ LFF ¥ X | JL— |
DFRTE,

o 351

JC PE TRRE SN2 VRF DL—F 8w 7 IPIZxT 5 %2{Z1 PE TO#H)~ )LF
A R b— N DOBRIE,

CE) ZoEIX. ROKIZESNTHET, PEIL—F T LFXF ¥ A ML— 2R ELET,
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B sscz@EmLrETo 2 5%y A MLOPMVPN OFE

FIRDHE

1:MLDP R—ZX MVPN %y kT —7%

D / e
/ca@\ i 25 E

-

M\%__x_ /X [// IPv4 / o \

\

r/-—”___ IF'H\/ Rnccssn ol

|
et ? l

Fbacaru'er‘l
_:-'f'_-{)l

F'EE

-
£

Wiz, SSCEMML T2 A+ 7%y FHOMLDPMVPN %% & ¥ 5kl /2 FIEAZ R L ET,
{start blocklabel} {5 JC PE CTOi%/E : {end blocklabel}

enable

configureterminal

vrf definition vrf-name

rd route-distinguisher

vpn id vpn-id

route-target import route-target-ext-community
route-target export route-target-ext-community
mdt default mpls MLDP root-node

end

©ENSOGOHWN

10. interface type instance

11.  ip vrf forwarding vrf-name

12.  ip address ip-address subnet-mask

13.  exit

14. ip multicast [vrf receiver-vrf-name] rpf select {global | vrf source-vrf-name} group-list access-list
15. end
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SSC£MALETH R k5% kAMDPMPN 0z ]

FED FH 4
ARV EFERET7IV3 Y By
AFwv 71 |enable FiHE EXEC E— FZ A 2—7 M LET,
&1 s Tu T IMREFRINTZL, NATU—RKEAS
Lij—o
Router> enable
X 5w F2 |configureterminal Jua—)bary7 4 X¥al— gy T— K&tk
1 - LET.
Router# configure terminal
A Fw 73 |vrfdefinition vrf-name VRELB|IHAZE VYT, VRFZ> 7 4 X2l —I 3
Bl - YR RERGTHILICEY VPN V=T 1~
TA VAR U ATER LET,
Router (config) # vrf definition blue vif-name 6[;&&1\ VRF &T_%IJ V) %Té%ﬁﬁfjﬁo
ZFw F4 |rdroute-distinguisher N—TFT 4T T—=T N ERET — T NV E R L &
Bl - T VPN T L7 o v 7 ZEARRT 572012,
route-distinguisher 5% f5E L T, 8 /31 MEZIE
Router (config-if)# rd 10:4 Dﬂl/jiifo
route-distinguisher DfEIL, KDOWT DX TA
NTEFET,
cloty F HIEY 2T A% S 168y ML, 7=
ExiE, 1013 EERELET,
R EYRIPTRLA 328y b, 72E %
IE, 192.168.122.15:1 L45E L ET,
RTw 75 |vpnidvpn-id VRF T® VPN kBl &% E £/ I3mH LET,
i -
Router (config-if) # vpn id 10:4
RF w6 |route-target import route-target-ext-community VRF Hic/v— K #—4y MNEEEaI a2 =5 4 Z/E

51

Router (config-vrf) # route-target import 10:4

BLET,
simport ¥ —V— RZfEHT 2L, #—F v b
VPNILIRE A X 2 =7 4 D H—T 1 7 1E#R
WA UAR—FENET,
» route-target-ext-community 5802 XV |
route-target LR X = =7 ¢ JBIED, A VAR —
K, =7 AR—h, FEWE (KR — k&
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ARV FFEREETIVa Yy

S

T/ AKR—b) Droute-target LE T I = =7 ¢
® VRF U A MTBMSET,

R w7 |route-target export route-target-ext-community VRF Hic/v— K #—4y MNEIEaI 2 =5 4 Z/E
15“ : E‘Z Ljﬁj‘o
, cexport ¥ —V— R&fEHT L, V=T 47
Router (config-vrf) # route-target export 10:4 'I‘%iﬁﬁ’&*‘b‘/ }\ VPN HZE}E: \: 1:714) (T_:E
JAR—RENET,
* route-target-ext-community 5|82 XV |
route-target JLIE = X = =5 ¢ BIEN, A AR —
h, =7 AR—b, FEHEST (FoFR—hE
T 7 AKR—h) Droute-target LE T I = =7 ¢
® VRF U A MZBmanEd,
X7 w78 |mdtdefault mpls MLDP root-node VRF (Z2%f L C MLDP ¥ /L F % ¥ A hEfF >V VU —
i) : (MDT) #&EL £,
G¥) Zoa~r Nk ->7T, LSPVIF kv F/LA
Router (config-vrf)# mdt default mpls MLDP S
192.0.2.2 fERR S ET
ATv79 end BRELYy a KT LET,
i -
Router (config-vrf) # end
AT 710 |interface type instance A B—TxAf A AT 4Fal— g F—F
- BB LT, HTLWL—T RNy f A —T = A
ADARTERELET,
Router (config) # interface loopback 3
X Fw 711 |ip vrf forwarding vrf-name VREA VAX L AEA LA —T 2 A AFE1THT
15 - AU B —T A AZEEEMITET,
o vif-name {%. VRF (ZE| 0 4 CTH4EITY,
Router (config-if) # ip vrf forwarding red
R w 712 |ip address ip-address subnet-mask A B —Tz2AAIPT RLALY TRy v <A

&1

Router (config-if)# ip address 192.0.2.1
255.255.255.255

ZHELET,

s ip-address TA > X —7 =44 ADIPT KL A%
FRELET,

o subnet-mask X, £ F—T A ADFT Xy
F A7 EREELET,

. LSM-MLDP R— X MVPN O HR— k
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SSC£MALETH R k5% kAMDPMPN 0z ]

ARV FFEREETIVa Yy

E:)

ATy 713

exit

A B =T 2 A a7 4 Fal— g FT—K
T LET,

ATv 714

ip multicast [vrf receiver-vrf-name] rpf select {global |
vrf source-vrf-name} group-list access-list

1 -

Router (config)# ip multicast vrf red rpf select
vrf blue

ZEM~ L F X ¥ A N VPN (MVPN) /L—F ¢~
7RI WEE (MVRF) A U AX VA 7 a—3 )L
N—TFT 4T T—=T)WTHAET DU R—R /RA

TA T =T 47 RPF) v 7T TR, G
MVRF A Y AZ V AEFZ T N—TT R L AR—
ADT =) —TF 4 T T—TNVTEITEN
HEIITHERELET,

F 7 a D vif F—U— K& recipient-vrf-name 5|
L. receiver-vrf-name 5| #ZF5E 4172 VRF TH#
T BHRPF Ny 7T v ST N—T—AD VRF
BEIRARY o —2@HT OIS ET, 47
g ® vrf F—U — K& receiver-vrf-name 315003
BESNTWRWEA, 7 —7X—ZD VRF &
WRY > —iF, ZTa—r L5 —7AnbREEIND
RPF V7 7 v I S NET,

ATy 715

end

1 :

Router (config-vrf) # end

JEEYa v ERTLET,

SSC#EHAL~-TH9 X 5%y FF MLDP MVPN D& E

{start blocklabel} 52 {5 1] PE CTDF%JE : {end blocklabel}

FIRDEE

enable
configureterminal
vrf definition vrf-name
rd route-distinguisher
vpn id vpn-id

mdt default mpls MLDP root-node
end

WeNOORAEWDN=

=y
©

interface type instance

- -
N—\

ip vrf forwarding vrf-name
ip address ip-address subnet-mask

-—
w

exit

-
b

route-target import route-target-ext-community
route-target export route-target-ext-community

ip mroute vrf receiver vrf source address subnet mask loopback ip

LSM-MLDP X—X MVPN O+ 7HR— .
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15. end
FEDEEHE
AR RERIFTIa Y =l
ATw 1 |enable ¥#HE EXEC E— K& A RX—7 ML ET,
L U T ERFRENT D, SNAT—REAT
LET,
Router> enable
R wF2 |configureterminal Jua—r )L ary 7 4 F¥al—g )y E— ReElh
15'] : L/i—é—o
Router# configure terminal
AT w F3 | vrfdefinition vrf-name VRFAZEVUT, VREaI V7 4 ¥l — g
Bl - T NEBIATDZLICLY, VPNAL—T 4 7
A VAR AEEFRLET,
Router (config)# vrf definition blue vrfname ’3I§Ui\ VRF W_%ﬂ ) %fé%ﬁﬁ‘(j—o
Z 5w 74 |rdroute-distinguisher N—TF 4 T F—T N R T — T VR ER L
- To VPN 7 L7 o4 v 7 ZZAERT D121,
route-distinguisher 51 # A& L T, 831 MEA B
Router (config-if)# rd 10:4 MMLUES, RDMEIZ. KOWTNOLDOERTAST
TET,
cl6 Y FEHEV AT LK S 168y ML, T~
i, 1013 LEEELET,
¢« EYRIPTRLZA: BEEDR2 EY FIP
T RV A, T2& z20E, 192.168.122.15:1 LH5E
LET,
AFw 75 |vpnidvpn-id VRF T® VPN kBl 7 &% E £/ IXBH LET,
1 -
Router (config-if)# vpn id 10:4
AT wJ6 |route-target import route-target-ext-community VRF HIZ/V— T Z—4 vy ’NEIEa I 2=TF 1 &1{E

1 -

Router (config-vrf)# route-target import 10:4

. LSM-MLDP R— X MVPN O HR— k

Eibi‘j—o

simport ¥ —U— RZ2fEH+ 5L, #—F v b
VPN LR X 2 =7 4 2 BIL—T 1 U 715
WA AR— R ENET,

* route-target-ext-community 5|52 L 0 |

route-target JLHE 2 X = =7 ¢ JBIEA, A AR —
b, =27 AR— b, EEmG5 (oA —NE



| LSM-MLDP X—X= MVPN 04 7R—

sSC#@ALITo X F5xy FAMOPMYPN 0FE [l

ARV FFEREETIVa Yy

E:)

T/ AKR—h) Droute-target LIE T I = =7 4
® VRF U A MTBMSNET,

RFw 7 |route-target export route-target-ext-community VRF Hic/v— R #—4y MNEIEaI 2 =5 4 Z/E
15“ : E‘Z Ljﬁj‘o
, cexport ¥ —V — R&fEHT L, V=T 47
Router (config-vrf) # route-target export 10:4 'I‘%iﬁﬁ’&*‘b‘/ }\ VPN HZE}E: \: 1:714) (T_:E
JAR—RENET,
* route-target-ext-community 5|82 XV |
route-target LR X = =T ¢ JBIED, A VAR —
f, =7 AR— b, FEHEGT (FoFR—hE
T/ AKR—h) Droute-target LIE T I = =7 4
® VRF U A MZBmanEd,
R 7w 78 |mdtdefault mpls MLDP root-node VRF (Z2%f L C MLDP ¥/ F % ¥ A hEfF >V VU —
i) : (MDT) #&EL £,
G¥) Zoa~<r RlZk->7T, LSPVIF kv F/LA
Router (config-vrf)# mdt default mpls MLDP S
192.0.2.2 fERR s ET
ATv79 end BRELYya BT LET,
i -
Router (config-vrf) # end
AT 710 |interface type instance A B—Tx2AfA AT 4FXal— g2 F—F
i - EBEL T, LV —T RNy S8 =T =
ADAHTERELET,
Router (config) # interface loopback 3
X Fw 711 |ip vrf forwarding vrf-name VREA LV AX L A A LA —T 2 A AFE1TH T
451 - AU B —T A ANZEEHEMITET,
o vif-name {%. VRF (ZE| Y ¥ CTH4EITY,
Router (config-if) # ip vrf forwarding blue
AT w712 |ip address ip-address subnet-mask A B —Tz2AAIPT RLALY TRy v <A

&1

Router (config-if) # ip address 192.0.2.3
255.255.255.255

ZEELET,

s ip-address TA VX —7 =4 ADIPT KL A%
FRELET,

o subnet-mask IL, A > F—T = ADVT R v
YA EREELET,
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ARV FFEREETIVa Yy

S

ATy T 13 |exit f B =Tz AT 4 Fal—varyE—FK
AT LET,
AT 714 |ip mroute vrf receiver_vif source_address subnet mask |Z2{Z{8| VRF DEE LT RLADAE T 4 v 7 < )b
loopback_ip F¥y A b A— hERELET,
B : loopback ip X, {5 7C PE O35l VRF T iE
o . NIeN—T Ny 7D IP T KL ATT,
Router (config-if) # ip mroute vrf red 40.0.0.0
255.255.255.0 192.0.2.1
ATy F15 |end REEyva s EETLET,
£l

Router (config-vrf) # end

l

WIZ, SSCEHHLTC=7 A MT7 %y NERET H7-HDMLDPMVPN OF%ERZ R LET,
{start blocklabel } 2615 7. PE TOFRE (Red & Blue Diifi D VRFE IZx3 % Z 15 D FIADERE)

{end blocklabel}

Router> enable

Router# configure terminal
Router (config)# ip vrf blue
Router (config-if)# rd 10:4
Router (config-if)# vpn id 10:4
Router

config-vrf)# route-target import 10:4

Router (config-vrf)# route-target export 10:4

Router (config-vrf)# mdt default mpls MLDP 192.0.2.2
Router (config-vrf)# end

Router (config)# interface loopback 3

Router (config-if)# ip vrf forwarding red

Router (config-if)# ip address 192.0.2.1 255.255.255.255
Router

Router
Router

config-vrf)# end

config)# ip mroute vrf red 40.0.0.0 255.255.255.0 fallback-lookup vrf blue
config)# ip mroute vrf red 44.44.44.44 255.255.255.0 fallback-lookup vrf blue

{start blocklabel} 52 {Z 1] PE T 3% i {end blocklabel}

Router> enable

Router# configure terminal
Router (config)# ip vrf blue
Router (config-if)# rd 10:4
Router (config-if)# vpn id 10:4

Router (config-vrf)# route-target import 10:4
Router (config-vrf)# route-target export 10:4
Router (config-vrf)# mdt default mpls MLDP 192.0.2.2

Router (config)# interface loopback 3

Router (config-if)# ip vrf forwarding blue
Router (config-if)# ip address 192.0.2.3 255.255.255.255 Remove
Router (config-if) # ip mroute vrf red 40.0.0.0 255.255.255.0 192.0.2.1

(
(
(
(
(
Router (config-vrf)# end
(
(
(
(
(

Router (config-vrf)# end
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| LSM-MLDP X—X MVPN O K—
RSC &M LI=T 2R h54y by—txAMOPMvPN [l

RSCZFERALETV X 53y hH—EXFH MLDP MVPN

RSC A LT/ A s 7 % v b —EZXHIZ MLDP MVPN % #%7ET 5121%, RO FIEE
TLET,
* Z{5M PE Ti#{E75C MVRF Z3¢E L £7,
« ZIEMPE TAXT 4 v ~VLFF v Ak b— k&ML T, MLDP ~X—A MVPN =7
ANTFy MNP R— 5L IICRPF ZHELET,

\)

GE) PE2NL—X L PE3NL—HXTwAFFy A — 2R ELET,

{start blocklabel} %515 5t PE C D% iE {end blocklabel }

FIEDHE
1. enable
2. configureterminal
3. vrf definition vrf-name
4. rd route-distinguisher
5. vpnid vpn-id
6. route-target import route-target-ext-community
7. route-target export route-target-ext-community
8. mdt default mpls MLDP root-node
9. end
FIED
ARV RFERERTI VA Y ]3]
ATy 71 |enable FitE EXEC £— R& A X—7 M LET,
I TR T ERFRINTEDH, NARAT—REAT)
L/ \i ﬁ—o
Router> enable
2w 2 | configure terminal ra— v ary’ 4 Xab—ay E®— Neh
£l LETS
Router# configure terminal
AT 7 3| vrf definition vrf-name VRF 4 %#&0 YT, VRFar7 4 Fal—ayv
i - T— NEBIGT D2 LICE D VPNA—T (7o
VAR AT ERLET,
Router (config)# ip vrf blue vrf-name %I%Ui\ VRF @:%IJ ) %Té%ﬁﬁfjﬂo
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ARV RFERETIVa Yy

B8

ATvT4

rd route-distinguisher

1 -

Router (config-if)# rd 10:3

N—T 4 VT T—=TNEHRET =T VR L
To VPN ' L7 ¢ v 7 AEAERT D201,
route-distinguisher S1#Z$57&E L C. 8 /31 MEZIB
MLUET, RDEIX, KOWTRIDOEAXTAST
xFET,

cl6 By N AfEV AT AE R 16 By N, -
X, 1013 EHERELET,
eREY RPT RLR:32Ey M, =& 213,
192.168.122.15:1 L#8E L £,

ATvT5

vpn id vpn-id
i -

Router (config-if) # vpn id 10:3

VRF TO VPN Bl 2B EELITEH L E T,

ATvT6

route-target import route-target-ext-community

1

Router (config-vrf)# route-target import 10:3

VRF IC/V— h Z =7y MMEEZ R 2 =T 1R
L/iﬁ‘@

«import ¥— VU — R&fH+5 L, #—F v |
VPNYEIEZ X 2 =7 4 I bV—T 1 T IHF#RN
AR —=rENET,

* route-target-ext-community 54012 ¥ | route-target
PRk =a X 2 =7 4 B/, A R —b, =7 R
A—h, EEmS (R — R AKR—
) @ route-target #L3E = I = =7 1 D VRF U
A MBS ET,

ATy T1

route-target export route-target-ext-community

1

Router (config-vrf)# route-target export 10:3

VRF IC/V— h Z =7y MMEEZ R 2 =T 1R
L/iﬁ‘@

sexport ¥ — U — REfif+25L, v—FT 17
HHRN 2 —27 > N VPNIEEaI =2 =7 4 12=
J AR—hEINET,

* route-target-ext-community 5412 2 ¥ | route-target
PRk =a X 2 =7 4 B/, A R —b, =7 R
A—h, FEFmS (R — R AKR—
) @ route-target #L3E = I = =7 1 D VRF U
A MBS ET,

ATvT8

mdt default mpls MLDP root-node
i

. LSM-MLDP R— X MVPN O HR— k
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RSC £MMALITY R 5%y b4—ExAMDPMPN 0oz ]

ARV RFERFTIVaY =)

GE) Zo=zm~<r Rick->T, LSPVIF hrfLas

Router (config-vrf)# mdt default mpls MLDP

192.0.2.2 TERR S IVE T,
XTv 79 |end REELYa v #TLET,
51 -

Router (config-vrf) # end

RSCZFRALI-T YR Sy Y —E X MLDP MVPN DR E

{start blocklabel} {5 {fl] PE C % i€ {end blocklabel}

FIEDHE
1. enable
2. configure terminal
3. vrf definition vrf-name
4. rd route-distinguisher
5. vpn id vpn-id
6. route-target import route-target-ext-community
7 route-target export route-target-ext-community
8. mdt default mpls MLDP root-node
9. ip mroute [vrf receiver-vrf-name] source-address mask {fallback-lookup vrf source-vrf-name}
[distance]
10. end
=3[k 2t
ARV RFEREFTIVa Y EL:Y
AT 71 |enable FitE EXEC £ — R&E A Rr—7 VIZLET,
i - s T rT ERFIREIND, NAT—REAT)
L/ i j—O
Router> enable
25w 2 |configureterminal Juau—N)L a7 4 FXal—ay ET— RERHB
1 - LETS
Router# configure terminal
AT w 73 |vrfdefinition vrf-name VRFAZEYWYT, VRFa> 7 4 Fa2l— 3
i - FT— R&EBBETAHZEICED, VPNA—TF ¢
A AL AEERLET,
Router (config)# ip vrf blue vrf-name 6[@,(;&\ VRF c:%” V) H:ZIVCZ)%EILJVC?O
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ARV FFEREETIVa Yy

S

ATvT4

rd route-distinguisher

51

Router (config-if)# rd 10:3

N—T 4 VT T =T N EEET —T NV EER L E
T VPN 7' L7 ¢ v 7 AZAERT 57201,
route-distinguisher 518 A& L T, 831 MEA B
MLUET, RDEIE, ROWT LD TAST
xFET,

cloty b BV AT AEG 16y MY, 72
i, 1013 LEEELET,

«REYRIPTRLA:32Ey M, 72 %
1T, 192.168.122.15:1 LEE L £,

ATvT5

vpn id vpn-id
£l

Router (config-if)# vpn id 10:3

VRF CT® VPN 5l 2R EEITFEH L ET,

ATvT6

route-target import route-target-ext-community

1

Router (config-vrf) # route-target import 10:3

VRF FicV—F ¥ —4 v MEEaI 2 =7 1 21E
EEL/&‘@AO

simport ¥ —U— RZfEifl4 5L, #—F v b
VPNVEIEa I 2 =7 4 Inbv—T 4 VU 7 IE®R
WA VR — N ENET,

* route-target-ext-community 54512 X 0 |
route-target LR = X =2 =7 ¢ JBMEN, A AR —
F, =7 AFR—b, E72ElS (R —Ke&
T AKR— 1) Droute-target JLiE 2T I = =7 4
? VRF U A hMZiBMEnET,

ATy T1

route-target export route-target-ext-community
£

Router (config-vrf) # route-target export 10:3

VRF FicV—F ¥ —4 v MEEaI 2 =7 1 21E
EEL/&‘@AO

sexport ¥— UV — RZfEHT 5L, V=T 17
WEHNZ—7 > N VPNYEIE2 R 2 =7 4|
JAR—FENET,

* route-target-ext-community 54512 K 0 |
route-target LR = X =2 =7 ¢ JBMEN, A AR —
b, =7 AFR—b, E72ElS (R —Re&
T AKR— 1) Droute-target JLiE 2T I = =7 4
D VRF U A2 MZBMEnET,

ATvT8

mdt default mpls MLDP root-node
£

. LSM-MLDP R— X MVPN O HR— k

VRF 2%} LT MLDP </ LF % v 2 2V U —
(MDT) & ELET,
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ARV FFEREETIVa Yy

E:)

Router (config-vrf) # mdt default mpls MLDP
192.0.2.2

ZPOa~<wy Rk - 7T, LSPVIF ko RLn
ER S ET,

G

ATvT9

ip mroute [vrf receiver-vrf-name] source-address mask
{fallback-lookup vrf source-vrf-name} [distance]

51

Router (config) # ip mroute vrf red 40.0.0.0
255.255.255.0 fallback-lookup vrf blue

LY —/SMVRF £72137 0 — )L b—F 4 7
T—TNVTHEAETDHRPF LY VT TR, J—2RA
MVRF £7-13 7V —7 7 RL A R—2D 7 11—
V=T 4 T =TIV TIRIEEND K O IR E
LET, Zoa~wy FIZZEMPECHEHLET,

e A a D vif F— U — R & recipient-vrf-name
510X, receiver-vrf-name 51 5IZHRE S 7z
VRF THET2DRPF NV 7T v ST N—T
AN—2ZD VRE BIRARY > —Z @3 57201
fFRHENET, A7 aroufdF—U—FKE
recipient-vrf-name 5|35 & S AL TUV7R W
Gy IN—T RXR—=2D VRF ERK Y > —%,
7 a =T —T7 )V THRIE SIS RPF VY 7
Ty AICHEMENET,

ATy 710

end

1 :

Router (config-vrf) # end

JEEY g v ERTLET,

l

WIZ, RSCEHEA LTI AN TRy hERET DH7-HDMLDPMVPN OREFIZ 7~ LET,

{start blocklabel} 12%/5 ¢ PE COFZE : {end blocklabel}

Router# enable
Router# conf t

Enter configuration commands, one per line.

Router (config)# ip vrf bluel
Router (config-if)# rd 10:3
Router (config-if)# vpn id 10:3
Router (

(

End with CNTL/Z.

config-vrf)# route-target import 10:3

Router (config-vrf)# route-target export 10:3
Router (config-vrf) # mdt default mpls MLDP 192.0.2.2

mdt default mpls MLDP root-node
Router (config-if) # end

Router (config)# ip mroute vrf red 40.0.0.0 255.255.255.0 fallback-lookup vrf blue

Router (config-if) # end

{start blocklabel} 5215 {fl] PE CPDF%E : {end blocklabel}

Router# enable
Router# conf t

Enter configuration commands, one per line.

Router (config)# ip vrf bluel

End with CNTL/Z.

LSM-MLDP X—X MVPN O+ 7HR— .
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Router (config-if)# rd 10:3
Router (config-if)# vpn id 10:3

LSM-MLDP X— X MVPN % #— k|

Router (config-vrf)# route-target import 10:3

Router (config-vrf)# mdt default mpls MLDP 192.0.2.2
Router (config) # ip mroute vrf red 40.0.0.0 255.255.255.0 fallback-lookup vrf blue

(
(
(
Router (config-vrf)# route-target export 10:3
(
(
(

Router (config-if) # end

MLDP TE-FRR & 7R— F D& E

TE-FRR 1LV v 7 {3# A2 1RHE U £ 4725, MLDP @ TE-FRR I VI Ry 7534 <1 RR
WXL TCORY I R#EEARMLET, /— FREIIVR— SN TWET A, EREFBIIR

DB T,
e RNy T w7 bR PR— b
o N I Ty TR IR

FIEDHE
1. enable
2. configureterminal
3. ip multicast mplstraffic-eng [range {access-list-number | access-list-name} |
4. mplsMLDP path traffic-eng
5. end
FIED FH
ATV bFERETIVa Y B#Y
AT w71 |enable ¥t EXEC E— R& A X—7/LICLET,
i : s Tu T ERFRRINTEL, NATY—RKEAT)

Router> enable

LET,

ATy T2

configureterminal

1 -

Router# configure terminal

Ja—) a7 4 Xal— 3y E— ReBEls
L/iﬁ—o

ATvT3

ip multicast mplstraffic-eng [range {access-list-number
| access-list-name} |

1 -

Router (config)# ip multicast mpls traffic-eng

MPLS TE P2MP #§BENH N 70 » TN B T — /T
KL —%TIP~NLVFFX¥ANNT T 4 v T BHMNT
L/i‘g—o

ATvT4

mpls MLDP path traffic-eng
1 -

Router (config) # mpls MLDP path traffic-en

traffic-eng k> RV ZEHT 5 & 512 MLDP 5% /E
LET,

. LSM-MLDP R— X MVPN O HR— k
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PIM A—X MVPN % {$F L = MLDP %€ .

ARV RFERFTIVaY =)

ATy TH

Router (config) # end

REEYy a2k TLET,

PIM X—X MVPN #{&f L - MLDP MO %

PIM ~X— & MVPN Z{# i L7= MLDP |, PIM ~X— A MVPN J&Bf & ™ MLDP 1% % ¥R —
FLET, ZOMREEZEHRT S L, BEAED PIM ~N— X MVPN BRE5Z MLDP #1&4 [ZHEA L,
SERIZLSMX—AMVPN Xy NU—7 A VT TARNT I F v ~OEBENRBITERETE E
9, MLDP ~X— A MVPN & GRE ~X— A MVPN Difi 3% E SN TV 54, MDT 137 7 +
Jb N CPIM ~X— 2 MVPN % 3R L 9, mdtpreferenceoptionloption2 =~ > R&FH L T,
MLDP MVPN 35 X O} PIM ~X— 2 MVPN OESENAA 258 E L £ 7, PIM~X—Z MVPN [ZX}T %
MLDP MVPN OESENEN % 3% E T DB &2 RIR LET,

Router (config-vrf) # mdt preference MLDP pim

O— KNS5 %FFERL- MLDP O R— k

MLDP /%, Equal CostMultipath (ECMP) Y > 27 ZfEH L7e~v/VFXXY AN NT T 4w 7 ORr—

RARF oy 7 dR—F LET, MLDP Tu— RT3 VP ARERESH 5121%, disable
mplsMLDP forwardingrecursive =~ > R&AEH LET, ZHIET 740 F THDZ 2> T
F9, Flo, e = RRATZ UV IR E SRV ICHEEET 5 X 912, mplsMLDP path multipath
a<y RBREMTR->TND I 2R LET,

IL—kr/—FORENH

mdt default mpls MLDP ip_address =~ > FZfEH LT, Xy NV —27NIZEHEDOL— T/ —F
ARELET, 3 br— AT L—F RESNZ/ —Felb— e T o400V —%
MEEE L, 2R ZARRICLE T, Xy NU—Z WD/ — Ri%, R 22 kg el o 7= 9
WbV L— hE@IRLET, £/, (Vo I7EEFRFLV—X7 T v aBNFET) BE
DN— K — RIZBEETE RVIREBIZR > TV DG, 20/ — RIERICEH TREA L — M2
BBz LNET,

=k — ROTLRWER OB 2RISR L ET,

Router (config)# ip vrf bluel

Router (config-if)# rd 10:3

Router (config-if)# vpn id 10:3

Router (config-vrf) # route-target import 10:3

Router (config-vrf) # route-target export 10:3

Router (config-vrf) # mdt default mpls MLDP 192.0.2.2
Router (config-vrf)# mdt default mpls MLDP 5.5.5.5

LSM-MLDP X—X MVPN O+ 7HR— .
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LSM-MLDP X— X MVPN % #— k|

LSM-MLDP ~—2Z MVPN H7R— hREZMRFET HI1C1E, ROa~y RefHLET,
* MLDP A /X—%ffEi8 3 5 1Z1%, show mpls MLDP neighbors =~ > RZfH L 97,

Router# show mpls MLDP neighbors
MLDP peer ID 192.0.2.3:0, uptime 00:41:41 Up,

Target Adj : Yes
Session hndl : 2
Upstream count : 2
Branch count : 0
Path count : 1
Path (s) 192.0.2.3 No LDP Tunnel20
Nhop count : 1
Nhop list 192.0.2.3
MLDP peer ID 192.0.2.2:0, uptime 00:17:42 Up,
Target Adj : No
Session hndl : 4
Upstream count : 0
Branch count : 0
Path count : 1
Path (s) 192.0.2.3 No LDP Tunnel20
Nhop count H

* PIM R A N— %87 5 I1Z1%, show ip pim vrf vif name neighbor =~ > RZFEH L £7,

Router# show ip pim vrf blue neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR
Address Prio/Mode
192.0.2.3 Lspvifl 00:06:21/00:01:17 v2 1 /DR SPG

« F#FED VRF O~ /)LFF v A hb— M &g 2 121%, show ip mroute vrf vrf_name verbose
avy e LET,

Router# show ip mroute vrf blue verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
- Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
- Joined MDT-data group, y - Sending to MDT-data group,
- RD & Vector, v - Vector
Outgoing interface flags: H - Hardware switched, A - Assert winner

Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode

(40.0.0.2, 232.0.1.4), 00:00:16/00:03:13, flags: sT

Incoming interface: GigabitEthernet3/2/1, RPF nbr 0.0.0.0

Outgoing interface list:

Lspvifl, LSM MDT: B0000004 (default), Forward/Sparse, 00:00:16/00:03:13
(*, 224.0.1.40), 00:47:09/00:02:56, RP 0.0.0.0, flags: DPL
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list: Null

<K NG XH3H
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« Ny N EHERR T D121, show ip mroute vif vrf name count =~ > K& H L £,

Router# show ip mroute vrf blue count

IP Multicast Statistics

2 routes using 1208 bytes of memory

2 groups, 0.50 average sources per group

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second

Other counts: Total/RPF failed/Other drops (OIF-null, rate-limit etc)

Group: 232.0.1.4, Source count: 1, Packets forwarded: 1333, Packets received: 1334
Source: 40.0.0.2/32, Forwarding: 1333/20/46/7, Other: 1334/0/1

Group: 224.0.1.40, Source count: 0, Packets forwarded: 0, Packets received: 0O

*MFIBH )&, "—=FU 2T AL v F U TELTY T MY =T AL v F U THRAHT/2 -
TWDHMNE D DEHERT HIZiE. show ip mfib vrf vrf_name group_address verbose 2~ >
2L £,

Router# show ip mfib vrf blue 232.0.1.4 verbose
Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW - Hardware Installed
I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,
NS - Negate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,
MA - MFIB Accept
Platform per slot HW-Forwarding Counts: Pkt Count/Byte Count
Platform Entry flags: HF - Hardware Forwarding, NP - Not platform switched,
PF - Partial Hardware Forwarding
Platform Interface flags: HW - Hardware Switched, NP - Not platform switched
Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second

Other counts: Total/RPF failed/Other drops
I/0 Item Counts: FS Pkt Count/PS Pkt Count
VRF blue

(40.0.0.2,232.0.1.4) Flags: K HW

Platform Flags: HW

Slot 6: HW Forwarding: 912/41952, Platform Flags: HF

SW Forwarding: 0/0/0/0, Other: 1/0/1

HW Forwarding: 912/20/46/7, Other: 0/0/0

GigabitEthernet3/2/1 Flags: RA A MA
Platform Flags:

Lspvifl, LSM/B0000004 Flags: RF F NS
Platform Flags: HW
CEF: Mid chain adjacency
Pkts: 0/0

o TV EFREGRT 511X, show mpls forwarding-table =~ > F&fEH L E 7,

Router# show mpls forwarding-table

Local Outgoing Prefix Bytes Label Outgoing Next Hop

Label Label or Tunnel Id Switched interface
16 Pop Label IPv4 VRF[V] 0 aggregate/blue

17 Pop Label 1IPv4 VRF[V] 0 aggregate/red

18 [T] Pop Label 192.0.2.3/32 0 Tu20 point2point

19 [T] 25 192.0.2.2/32 0 Tu20 point2point

20 [T] Pop Label 19.0.0.0/24 0 Tu20 point2point

22 [T] No Label [mdt 55:1111 0][V] \9422 aggregate/red

23 [T] No Label [mdt 55:2222 0][V] \9708 aggregate/blue
[T] Forwarding through a LSP tunnel.

View additional labelling info with the 'detail' option
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* ForwardingManager (FMAN) RP DT _XCTOEMH N1 F = — L FHE (HE OCE) ZFrd
51Z1%. show platform software mpls rp act-status replicate =~ > K& H L £,

Router#show platform software mpls rp active replicate
Replicate-oce-list: 0x400000d2 (1 OCEs)
OM: 0x42269b64
Replicate-oce-list: 0x400000d3 (1 OCEs)
OM: Ox43baZaec
Replicate-oce-list: 0x400000d4 (O OCEs)
OM: 0x422659%c
Replicate-oce-list: 0x400000d5 (0O OCEs)
OM: 0x422658ac

* FMANRP THRE SN A T v 7 A% FF OB OCE %%~ 7 5121%, show platform
software mpls rp act-status replicate index index-value =~ > RZ{FFH L £7,

\}

(G¥)  FMANRP THHEI X729 TP OCE # £~ T 521%, £7 [show platform software mpls rp
active replicate] % FE{TT HMENRH Y £,

Router#show platform software mpls fp active replicate
Replicate-oce-list: 0x84 (1 OCEs)
AOM obj: 478, HW list: 0x11b19610 (created)
Router#show platform software mpls rp active replicate index 0x84 Replicate-oce-list

entries

OCE Type Misc Info

0xa3 OBJ LABEL aom id: 494, HW info: 0x11b19e40
(created)

* FMAN FP CHHL I 1727~ T?D OCE %%/~ 7 5IZ1%, show platform software mpls fp
act-status replicate 2~ > K& L £,

Router#show platform software mpls fp active replicate
Replicate-oce-list: 0x400000d2 (1 OCEs)

AOM obj: 352887, HW list: 0x11a65628 (created)
Replicate-oce-list: 0x400000d3 (1 OCEs)

AOM obj: 352889, HW list: 0x10d4a518 (created)
Replicate-oce-list: 0x400000d4 (O OCEs)

AOM obj: 352891, HW list: 0x139e3d90 (created)
Replicate-oce-list: 0x400000d5 (O OCEs)

AOM obj: 352894, HW list: 0x139e7cb8 (created)

CHFEDIPVE N F XX AT RLVRIZ T 7 o v 7 AT SIS b Eai
OCE F = — > %K/ 9 5IZ1L, show platform hardware qfp active feature multicast v4mcast
ip-address-mgroup ip-address-source vrf vrf-id extension =~ > RZ{HH L 97,

Router#show platform hardware gfp active feature multicast v4mcast 239.1.1.1/32 vrf 2
extension

Root: 0x1187fc58

Flags: 0x000002

First leaf: 0x11887fa8

Number of nodes: 1

Number of leaves: 3
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RPF i/f: O0xQ01lfff7

Punt limit counter: 200

NS DCS Punt limit: 0x000001

RPF Fast Convergence Flags: 00000000
Secondary RPF interface: 00000000
RPF Fast Convergence Timer: 0
Extended leaf address: 0x89£80060
Node: 0x1187fcb58

Cumulative Free Space: : 4

Cumulative Weight: : 3

Number of Children: : 3

Hw Addr: : 0x8b969440

Node Flags: : 0x000004

Software Child Ptr: : 0x1187fce0, 0x1187fde60, 0x11887fa8, 00000000
00000000, 00000000, 00000000

Hardware Child Ptr: : 0x89f8e440, 0x89f8e450, 0x89f8e460, 00000000
00000000, 00000000, 00000000

OCE Flags: : 0x000009

SW OCE chain ptr: 0x11884b48

HW OCE chain ptr: 0x895d59a0

OCE Type: Adjacency, Number of children: 1

Adj Type: : IPV4 Adjacency

Encap Len: : 0

L3 MTU: : 9216

Adj Flags: : 64

Fixup Flags: : O

Interface Name: Lspvif0

Next Hop Address: : 00000000 00000000 00000000 00000000

Lisp locator status: : 00000000

Next HW OCE Ptr: : 0x895d5940

OCE Type: REPLICATE OCE, Number of children: 1
Replica node: : 0x89fab440

Next HW OCE Ptr: : 0x895d5ab0

OCE Type: Label OCE, Number of children: 1
Label flags: : O

Num Labels: : 1

Num Bk Labels: : 1

Out Labels: : 17

Out Backup Labels: : 0

Next HW OCE Ptr: : 0x895d5a70

OCE Type: Label OCE, Number of children: 1
Label flags: : 65

Num Labels: : 1

Num Bk Labels: : 0

Out Labels: : 3

Next HW OCE Ptr: : 0x895d59f0

OCE Type: Adjacency, Number of children: O
Adj Type: : MPLS Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : O

Interface Name: GigabitEthernet0/1/0
Encap: : 00 24 14 f£4 9d 00 00 21 d8 d4 a5 10 88 47

Next Hop Address: : 0b000002 00000000 00000000 00000000
Next HW OCE Ptr: : 00000000

OCE Flags: : 0x000002

SW OCE chain ptr: 0x118830d0

HW OCE chain ptr: 0x895d58f0

OCE Type: Adjacency, Number of children: O

Adj Type: : IPV4 Adjacency
Encap Len: : 20
L3 MTU: : 1480
Adj Flags: : O
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Fixup Flags: : 2

Interface Name: Tunnell

Encap: : 45 00 00 00 00 00 00 00 ff 67 39 94 cO 00 01 01
cO 00 01 01

Next Hop Address: : 00000000 00000000 00000000 00000000
Lisp locator status: : 00000000

Next HW OCE Ptr: : 00000000

OCE Flags: : 0x000009

SW OCE chain ptr: 0x1186c250

HW OCE chain ptr: 0x895d5650

OCE Type: Adjacency, Number of children: O

Adj Type: : IPV4 Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : 64

Interface Name: GigabitEthernet0/1/2

Encap: : 01 00 5e 00 00 00 00 21 d8 d4 a5 12 08 00

Next Hop Address: : 1000000 00000000 00000000 00000000

Lisp locator status: : 00000000
Next HW OCE Ptr: : 00000000
OCE Flags: : 0x000009

SW OCE chain ptr: 0x1186d478

HW OCE chain ptr: 0x895d5660

OCE Type: Adjacency, Number of children: O

Adj Type: : IPV4 Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : 64

Interface Name: GigabitEthernet0/1/4

Encap: : 01 00 5e 00 00 00 00 21 d8 d4 a5 14 08 00
Next Hop Address: : 1000000 00000000 00000000 00000000
Lisp locator status: : 00000000

Next HW OCE Ptr: : 00000000

cBFEDIPV6 ¥~V TFF v AT FLVRIZ T 7 o v 7 AT D720 S b7
OCE F = — > % %9 %121, show platform hardware qfp active feature multicast vémcast
ip-address-mgroup ip-address-source vrf vrf-id extension =~ > Kz L 7,

Router#show platform hardware gfp active feature multicast veémcast FF04::10/128 vrf
503316482 extension

Root: 0x11b6c700

Flags: 0x000002

First leaf: Ox1le55bc8

Number of nodes: 1

Number of leaves: 3

RPF i/f: O0x01lfff3

Punt limit counter: 200

NS DCS Punt limit: 0x000001

RPF Fast Convergence Flags: 00000000
Secondary RPF interface: 00000000
RPF Fast Convergence Timer: 0
Extended leaf address: 0x8bal8c90
Node: 0x11b6c700

Cumulative Free Space: : 4
Cumulative Weight: : 3

Number of Children: : 3

Hw Addr: : 0x8ba06c60

Node Flags: : 0x000004

Software Child Ptr: : 0x1llb6dcb0O, 0x11lb6e0Ob0, O0xlle55bc8, 00000000
00000000, 00000000, 00000000
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Hardware Child Ptr: : 0x8ba24060, 0x8ba24070, 0x8ba245f0, 00000000
00000000, 00000000, 00000000
OCE Flags: : 0x000009

SW OCE chain ptr: 0x11b71af0

HW OCE chain ptr: 0x895ffa40

OCE Type: Adjacency, Number of children: 1
Adj Type: : IPV6 Adjacency

Encap Len: : 0

L3 MTU: : 9216

Adj Flags: : 64

Fixup Flags: : O

Interface Name: Lspvif0

Next Hop Address: : 00000000 00000000 00000000 00000000
Lisp locator status: : 00000000

Next HW OCE Ptr: : 0x895ffa20

OCE Type: Label OCE, Number of children: 1
Label flags: : O

Num Labels: : 1

Num Bk Labels: : 1

Out Labels: : 2

Out Backup Labels: : 2

Next HW OCE Ptr: : 0x895ff9f0

OCE Type: Adjacency, Number of children: 1
Adj Type: : MPLS Adjacency

Encap Len: : 0

L3 MTU: : 9216

Adj Flags: : 64

Fixup Flags: : O

Interface Name: Lspvif0

Next Hop Address: : 00000000 00000000 00000000 00000000

Next HW OCE Ptr: : 0x895f£f980

OCE Type: REPLICATE OCE, Number of children: 1
Replica node: : 0x8ba51060

Next HW OCE Ptr: : 0x895ffa60

OCE Type: Label OCE, Number of children: 1
Label flags: : O

Num Labels: : 1

Num Bk Labels: : 1

Out Labels: : 17

Out Backup Labels: : 0

Next HW OCE Ptr: : 0x895ff7b0

OCE Type: Adjacency, Number of children: O

Adj Type: : MPLS Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : O

Interface Name: GigabitEthernet0/1/0

Encap: : 00 24 14 f£4 9d 00 00 21 d8 d4 a5 10 88 47
Next Hop Address: : 0b000002 00000000 00000000 00000000
Next HW OCE Ptr: : 00000000

OCE Flags: : 0x000009

SW OCE chain ptr: 0x11b6b800

HW OCE chain ptr: 0x895ff6al

OCE Type: Adjacency, Number of children: O

Adj Type: : IPV6 Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : 64

Interface Name: GigabitEthernet0/1/2

Encap: : 33 33 00 00 00 00 00 21 d8 d4 a5 12 86 dd
Next Hop Address: : ££0e0000 00000000 00000000 00000000
Lisp locator status: : 00000000
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Next HW OCE Ptr: : 00000000

OCE Flags: : 0x000009

SW OCE chain ptr: 0x11lb6bal8

HW OCE chain ptr: 0x895ff6el

OCE Type: Adjacency, Number of children: O

Adj Type: : IPV6 Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : 64

Interface Name: GigabitEthernet0/1/4

Encap: : 33 33 00 00 00 00 00 21 d8 d4 a5 14 86 dd
Next Hop Address: : ££0e0000 00000000 00000000 00000000

Lisp locator status: : 00000000
Next HW OCE Ptr: : 00000000
OCE Flags: : 0x00000a

SW OCE chain ptr: 0x11lb6de20

HW OCE chain ptr: 0x895f£770

OCE Type: Adjacency, Number of children: O
Adj Type: : IPV6 Adjacency

Encap Len: : 4

L3 MTU: : 1460

Adj Flags: : 2

Fixup Flags: : 2

Interface Name: Tunnelb5

Encap: : £8 00 01 47

Next Hop Address: : 00000000 00000000 00000000 00000000
Lisp locator status: : 00000000

Next HW OCE Ptr: : 00000000

Root: 0x11e4f428

Flags: 00000000

First leaf: 0x11e51b90

Number of nodes: 1

Number of leaves: 3

RPF i/f: 0x0003fd

Punt limit counter: 200

NS DCS Punt limit: 0x000001

RPF Fast Convergence Flags: 00000000
Secondary RPF interface: 00000000
RPF Fast Convergence Timer: 0
Extended leaf address: 0x8ba21210
Node: 0x11e4f428

Cumulative Free Space: : 4
Cumulative Weight: : 3

Number of Children: : 3

Hw Addr: : 0x8balc560

Node Flags: : 0x000004

Software Child Ptr: : 0x11le424b8, 0x11e332b8, 0x11e51b90,
Root: 0x11e50£20

Flags: 00000000

First leaf: 0x11e51b90

Number of nodes: 1

Number of leaves: 3

RPF i/f: 0x0003fd

Punt limit counter: 200

NS DCS Punt limit: 0x000001

RPF Fast Convergence Flags: 00000000
Secondary RPF interface: 00000000
RPF Fast Convergence Timer: 0
Extended leaf address: 0x8ba212a0
Node: 0x11e50£20

Cumulative Free Space: : 4
Cumulative Weight: : 3

Number of Children: : 3
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Hw Addr: : 0x8balc560

Node Flags: : 0x000004

Software Child Ptr: : 0x11e424b8, 0x11e56f98, 0x11e51b90, 00000000
00000000, 00000000, 00000000

Hardware Child Ptr: : O0x8ba247a0, 0x8ba24750, 0x8ba24740, 00000000
00000000, 00000000, 00000000

OCE Flags: : 0x000009

SW OCE chain ptr: 0x11lb6bal8

HW OCE chain ptr: 0x895ff6el

OCE Type: Adjacency, Number of children: O

Adj Type: : IPV6 Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : 64

Interface Name: GigabitEthernet0/1/4

Encap: : 33 33 00 00 00 00 00 21 d8 d4 a5 14 86 dd
Next Hop Address: : ££0e0000 00000000 00000000 00000000

Lisp locator status: : 00000000
Next HW OCE Ptr: : 00000000
OCE Flags: : 0x000009

SW OCE chain ptr: 0x11b71af0

HW OCE chain ptr: 0x895ffa40

OCE Type: Adjacency, Number of children: 1
Adj Type: : IPV6 Adjacency

Encap Len: : 0

L3 MTU: : 9216

Adj Flags: : 64

Fixup Flags: : O

Interface Name: Lspvif0

Next Hop Address: : 00000000 00000000 00000000 00000000
Lisp locator status: : 00000000

Next HW OCE Ptr: : 0x895ffa20

OCE Type: Label OCE, Number of children: 1
Label flags: : O

Num Labels: : 1

Num Bk Labels: : 1

Out Labels: : 2

Out Backup Labels: : 2

Next HW OCE Ptr: : 0x895ff9f0

OCE Type: Adjacency, Number of children: 1
Adj Type: : MPLS Adjacency

Encap Len: : 0

L3 MTU: : 9216

Adj Flags: : 64

Fixup Flags: : O

Interface Name: Lspvif0

Next Hop Address: : 00000000 00000000 00000000 00000000

Next HW OCE Ptr: : 0x895f£f980

OCE Type: REPLICATE OCE, Number of children: 1
Replica node: : 0x8ba51060

Next HW OCE Ptr: : 0x895ffa60

OCE Type: Label OCE, Number of children: 1
Label flags: : O

Num Labels: : 1

Num Bk Labels: : 1

Out Labels: : 17

Out Backup Labels: : 0

Next HW OCE Ptr: : 0x895ff7b0

OCE Type: Adjacency, Number of children: O
Adj Type: : MPLS Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O
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Fixup Flags: : O

Interface Name: GigabitEthernet0/1/0

Encap: : 00 24 14 f£4 94 00 00 21 d8 d4 a5 10 88 47

Next Hop Address: : 0b000002 00000000 00000000 00000000
Next HW OCE Ptr: : 00000000

OCE Flags: : 0x000003

SW OCE chain ptr: 0x11b6b800

HW OCE chain ptr: 0x895ff6al

OCE Type: Adjacency, Number of children: O

Adj Type: : IPV6 Adjacency

Encap Len: : 14

L3 MTU: : 1500

Adj Flags: : O

Fixup Flags: : 64

Interface Name: GigabitEthernet0/1/2

Encap: : 33 33 00 00 00 00 00 21 d8 d4 a5 12 86 dd
Next Hop Address: : ££0e0000 00000000 00000000 00000000
Lisp locator status: : 00000000

Next HW OCE Ptr: : 00000000

« BFED T~V FFOKEE MPLS /37 v b ORLBIZAE S 5 58478 OCE F = — v & £oR
925 1Zi%. show platform hardware qfp active feature cef-mpls prefix mpls mpls-lable exact =~

Y REEHLET,

Router# show platform hardware gfp active feature cef-mpls prefix mpls 17 exact
Gtrie Node Type: Leaf Node

HW Content: : 0a000000 00000£00 00000000 8bb08a30
QOPPB QoS Precedence valid: 0

QoS Precedence: O

QPPB QoS Group valid: 0

QoS Group: 0

BGPPA Traffic Index valid: 0

BGPPA Traffic Index: 0

TBLF refcount: 2

TBLF application 1f handle: O

CTS src sgt: 0O

CTS dst _sgt: 0

Prefix Length: 20

Prefix: 00 0d 00

Lisp local eid: O

Lisp remote eid: 0

Lisp locator status bits: 0

Lisp dynamic configured eid: 0

Lisp dynamic discovered eid: 0

OCE Type: EOS OCE, Number of children: 2

Next HW OCE Ptr: : 0x8bb07el0, 0x8bb07e00

OCE Type: REPLICATE OCE, Number of children: 2
Replica _node: : 0x8ca9%0a20

Next HW OCE Ptr: : 0x8bb07eb0, 0x8bb08840

OCE Type: Label OCE, Number of children: 1
Label flags: : 64

Num Labels: : 1

Num Bk Labels: : O

Out Labels: : 1048577

Next HW OCE Ptr: : 0x8bb07e60

OCE Type: Interface OCE, Number of children: 1
Next HW OCE Ptr: : 0x8bb07e40

Interface Name: Lspvif20

OCE Type: Lookup OCE, Number of children: 0

Lookup flags: : 1
Table Type: : 0
Lookup table ID: : 0
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OCE Type: Label OCE, Number of children: 1
Label flags: : O

Num Labels: : 1

Num Bk Labels: : 1

Out Labels: 88

Out Backup Labels: : 0

Next HW OCE Ptr: 0x8bb06cal

OCE Type: Adjacency, Number of children: O
Adj Type: : MPLS Adjacency

Encap Len: 14

L3 MTU: 1500

Adj Flags: : 0

Fixup Flags: : O

Interface Name: GigabitEthernet0/1/0
Encap:
Next Hop Address:
Next HW OCE Ptr: 00000000

OCE Type: REPLICATE OCE, Number of children:
Replica node: 0x8ca90a00

Next HW OCE Ptr: 0x8bb07e70, 0x8bb08840
OCE Type: Label OCE, Number of children: 1
Label flags: 64

Num Labels: : 1

Num Bk Labels: : 0

Out Labels: 1048577

Next HW OCE Ptr: 0x8bb07e50

OCE Type: Interface OCE, Number of children:
Next HW OCE Ptr: 0x8bb001£0

Interface Name: Lspvif20

OCE Type: Lookup OCE, Number of children: 0
Lookup flags: : O

Table Type: : 1

Lookup table ID: : 2

OCE Type: Label OCE, Number of children: 1
Label flags: : O

Num Labels: : 1

Num Bk Labels: : 1

Out Labels: 88

Out Backup Labels: : 0

Next HW OCE Ptr: 0x8bb06cal

OCE Type: Adjacency, Number of children: O
Adj Type: : MPLS Adjacency

Encap Len: 14

L3 MTU: 1500

Adj Flags: : 0

Fixup Flags: : O

Interface Name: GigabitEthernet0/1/0
Encap:
Next Hop Address:
Next HW OCE Ptr:

&% 7€ 131

00000000

2

1

mLop mveN sl ]

00 Oe 39 88 70 19 00 21 d8 60 cO 10 88 47
0£000001 00000000 00000000 00000000

00 Oe 39 88 70 19 00 21 d8 60 cO 10 88 47
0£000001 00000000 00000000 00000000
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« Source Specific Mode (SSM)
* Sparse Mode (SM)
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« MLDP MVPN =7 X k5 %+ I SSC
« MLDP MVPN — 7 X ~ 5%+ k RSC
« MLDPMVPN A > F T % v b

MLDPMVPN TV X k53 k SSC

{start blocklabel }PE1 /L — % (#{E7C PE) TOFXE : {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|

ip vrf red3

rd 10:3

vpn id 10:3

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:3
route-target import 10:3

|

ip multicast-routing

ip multicast-routing vrf red2

ip multicast-routing vrf red3
interface Loopbackl

ip address 192.0.2.1 255.255.255.255
ip pim sparse-mode

|
interface Loopbackl02

ip vrf forwarding red2

ip address 101.2.0.2 255.255.255.255
ip pim sparse-mode

|
interface Loopbackl03

ip vrf forwarding red3

ip address 101.3.0.2 255.255.255.255
ip pim sparse-mode
interface GigabitEthernetl/22.2
encapsulation dotlQ 2

ip vrf forwarding red2

ip address 12.2.0.1 255.255.0.0
ip pim sparse-mode

|
interface TenGigabitEthernet8/1
ip address 10.1.1.1 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp
router ospf 1

router-id 192.0.2.1
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network 192.0.2.1 0.0.0.0 area O

router bgp

100

bgp log-neighbor-changes
2.

neighbor
neighbor
neighbor
neighbor
neighbor

neighbor
|

192.
192.
192.
192.
4.4.
4.4.

0.

0
0
0.
4
4

2.
.2

2
2

.3
2.

3

address-family ipv4
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

remote-as 100

update-source Loopbackl

remote-as 100

update-source Loopbackl
.4 remote-as 100
.4 update-source Loopbackl

address-family vpnvé
192.0.2.2
192.0.2.2
192.0.2.3
192.0.2.3
exit-address-family

neighbor
neighbor
neighbor
neighbor

address-family ipv4
neighbor 192.0.2.2
neighbor 192.0.2.2
neighbor 192.0.2.3
neighbor 192.0.2.3
exit-address-family

activate
send-community
activate
send-community

mdt

activate
send-community
activate
send-community

address-family ipv4 vrf red2
static
connected

redistri
redistri
neighbor
neighbor
neighbor
neighbor
neighbor
neighbor

bute
bute

192.
192.
192.
192.
192.
192.

0.
exit-address-fam

O O O O o

L2,

2
2.
2.
2
2
i

2

2
2
3

.3
3

ly

address-family ipv4
static
connected

redistri
redistri
neighbor
neighbor
neighbor
neighbor
neighbor
neighbor

{start blocklabel} PE /L — % T®D

bute
bute

192.0
192.
192.
192.
192.
192.
exit-address-family
ip pim vrf red2 ssm default
ip pim vrf red3 ssm default
ip mroute vrf red3 12.2.0.0 255.255.0.0 fallback-lookup vrf red2

o O O o

L2,

0.

DN

2.

2

2
2
.3
3
3

interface Loopbackl
ip address 4.4.4.4 255.255.255.255
interface GigabitEthernet2/10

ip address 20.1.1.2 255.255.255.0
ip ospf 1 area O

remote-as 100
activate
send-community
remote-as 100
activate
send-community

vrf red3

remote-as 100
activate
send-community
remote-as 100
activate
send-community

both

both

both

both

both

both

both

both

MLDPMVPN T4 % k5% b ss¢ ||}

F%7E : {end blocklabel}
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load-interval 30
mpls ip
mpls label protocol ldp
interface GigabitEthernet2/20
ip address 30.1.1.2 255.255.255.0
ip ospf 1 area O
mpls ip
mpls label protocol ldp
interface TenGigabitEthernet4/0/0
ip address 10.1.1.2 255.255.255.0
ip ospf 1 area O
load-interval 30
mpls ip
mpls label protocol ldp
router ospf 1
router-id 4.4.4.4
network 4.4.4.4 0.0.0.0 area O
|
router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.3 remote-as 100
|
address-family ipv4
neighbor 192.0.2.1 activate
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
no auto-summary
exit-address-family

{start blocklabel }PE2 /L — % (S{ZMl PE) TOFXE : {end blocklabel}

ip vrf red3

rd 10:3

vpn id 10:3

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:3
route-target import 10:3

|

ip multicast-routing

ip multicast-routing vrf red3
interface Loopbackl

ip address 192.0.2.2 255.255.255.255
ip pim sparse-mode

|

interface Loopbackl03

ip vrf forwarding red3

ip address 102.3.0.2 255.255.255.255
ip pim sparse-mode

|
interface GigabitEthernet4/0/0
ip address 20.1.1.1 255.255.255.0
ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|
interface GigabitEthernet4/0/1.3
encapsulation dotlQ 3

ip vrf forwarding red3
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ip address 22.2.0.1 255.255.0.0
ip pim sparse-mode

router ospf 1

router-id 192.0.
network 192.0.2.

router bgp 100
bgp log-neighbor-changes

.1 remote-as 100
.1 update-source Loopbackl
.3 remote-as 100
.3 update-source Loopbackl
remote-as 100

192.0.2
192.
192.
192.
4.4,
4.4,

neighbor
neighbor
neighbor
neighbor
neighbor

neighbor
|

S O O O

2
2
.2
4
4

2
2

2
0.

update-source Loopbackl

address-family ipv4

neighbor 192.0.2.1 activate
neighbor 192.0.2.3 activate
neighbor 4.4.4.4 activate

no auto-summary

exit-address-family

address-family vpnvé

neighbor 192.0.2.1
neighbor 192.0.2.1
neighbor 192.0.2.3
neighbor 192.0.2.3
exit-address-family

address-family ipv4

neighbor
neighbor
neighbor
neighbor

192.0.2.1
192.0.2.1
192.0.2.3
192.0.2.3

exit-address-family

0.0.0 area O

activate
send-community
activate
send-community

mdt

activate
send-community
activate
send-community

address-family ipv4 vrf red3

redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate
neighbor 192.0.2.1 send-community
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate
neighbor 192.0.2.3 send-community
exit-address-family

ip pim vrf red3 ssm default
ip mroute vrf red3 12.2.0.0 255.255.0.0 101.3.0.2

{start blocklabel }PE3 /L' — % (3Z{Zfi] PE) T®

ip vrf red3

rd 10:3
vpn id 10:3

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:3
route-target import 10:3

ip multicast-routing
ip multicast-routing vrf red3

both

both

both

both

both

both

MLDPMVPN T4 % k5% b ss¢ ||}

7% iE {end blocklabel}
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|
interface Loopbackl

ip address 192.0.2.3 255.255.255.255
ip pim sparse-mode

|
interface Loopbackl03

ip vrf forwarding red3

ip address 103.3.0.2 255.255.255.255
ip pim sparse-mode

|
interface GigabitEthernet3/2/0.3
encapsulation dotlQ 3

ip vrf forwarding red3

ip address 32.2.0.1 255.255.0.0

ip pim sparse-mode

ip igmp version 3

|

interface GigabitEthernet3/2/1

ip address 30.1.1.1 255.255.255.0

ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

router ospf 1
router-id 192.0.

2
network 192.0.2.3
|

.3
0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100
4

neighbor 4.4. update-source Loopbackl
|

S O O O

address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.2 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 vrf red3
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

. LSM-MLDP R— X MVPN O HR— k
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neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

ip pim vrf red3 ssm default

MLOPMVPN =% % k5% kRSe[|

ip mroute vrf red3 12.2.0.0 255.255.0.0 101.3.0.2

MLDP MVPN =9 X k5 %Y ~ RSC

{start blocklabel }PE1 /L — % (157

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|

ip multicast-routing

ip multicast-routing vrf red2
|

interface Loopbackl

ip address 192.0.2.1 255.255.255.255

ip pim sparse-mode

|

interface Loopbackl02
ip vrf forwarding red2

ip address 101.2.0.2 255.255.255.255

ip pim sparse-mode

|

interface GigabitEthernetl/22.2
encapsulation dotlQ 2

ip vrf forwarding red?2

ip address 12.2.0.1 255.255.0.0
ip pim sparse-mode

|

interface TenGigabitEthernet8/1
ip address 10.1.1.1 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

|

router ospf 1
router-id 192.0.2.1
network 192.0.2.1 0.0.0.0 area O
|
router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.2 remote-as 100
neighbor 192.0
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.
neighbor 4.4.4 remote-as 100

4

neighbor 4.4.
|

2
2
4
4

address-family ipv4
neighbor 192.0.2.2 activate

.2.2 update-source Loopbackl
.3 update-source Loopbackl

update-source Loopbackl

#% 7€ {end blocklabel }
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neighbor 192.0.2.3 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|
address-family ipv4 mdt

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|

address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate
2.3
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|

ip pim vrf red2 ssm default

{end blocklabel}P /L— % (27 /L—4) TOFXE {end blocklabel}

interface Loopbackl

ip address 4.4.4.4 255.255.255.255
|
interface GigabitEthernet2/10

ip address 20.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

|

interface GigabitEthernet2/20

ip address 30.1.1.2 255.255.255.0
ip ospf 1 area O

mpls ip

mpls label protocol ldp

|

interface TenGigabitEthernet4/0/0
ip address 10.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

mls gos trust dscp

|

router ospf 1

router-id 4.4.4.4

network 4.4.4.4 0.0.0.0 area O

|

router bgp 100

bgp log-neighbor-changes
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neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.3 remote-as 100
|

address-family ipv4
neighbor 192.0.2.1 activate
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
no auto-summary

exit-address-family
|

{start blocklabel }PE2 /L — % (S2{Zlll PE) T®3FXE {end blocklabel}

ip vrf red2
rd 10:2
vpn id 10:2
mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100
mdt data threshold 20
route-target export 10:2
route-target import 10:2
|
ip vrf red3
rd 10:3
vpn id 10:3
mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100
mdt data threshold 20
route-target export 10:3
route-target import 10:3
|
ip multicast-routing
ip multicast-routing vrf red3
ip multicast-routing vrf red2
|
interface Loopbackl
ip address 192.0.2.2 255.255.255.255
ip pim sparse-mode
|
interface Loopbackl02
ip vrf forwarding red2
ip address 102.2.0.2 255.255.255.255
ip pim sparse-mode
|
interface Loopbackl03
ip vrf forwarding red3
ip address 102.3.0.2 255.255.255.255
ip pim sparse-mode
|
interface GigabitEthernet4/0/0
ip address 20.1.1.1 255.255.255.0
ip ospf 1 area O
load-interval 30
negotiation auto
mpls ip
mpls label protocol ldp
|
interface GigabitEthernet4/0/1.3
encapsulation dotlQ 3
ip vrf forwarding red3
ip address 22.2.0.1 255.255.0.0
ip pim sparse-mode
|
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router ospf 1
router-id 192.0.2.
2

network 192.0.2.
|

2
0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100
4

neighbor 4.4. update-source Loopbackl
|

S O O O

address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.3 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|
address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|
address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate
2.3
ily

o O O o

neighbor 192.0. send-community both

exit-address-fam
|

1
address-family ipv4 vrf red3

redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate
2.3
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|
ip pim vrf red3 ssm default
ip pim vrf red2 ssm default
ip mroute vrf red3 12.2.0.0 255.255.0.0 fallback-lookup vrf red2

{start blocklabel }PE3 /L— % (S{Zlll PE) T®3&XE {end blocklabel}

ip vrf red2
rd 10:2
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vpn id 10:2
mdt default mpls MLDP 4.4.4.4

mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|
ip vrf red3

rd 10:3

vpn id 10:3

mdt default mpls MLDP 4.4.4.4

mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:3
route-target import 10:3

|
ip multicast-routing
ip multicast-routing vrf red3
ip multicast-routing vrf red2

|
interface Loopbackl

ip address 192.0.2.3 255.255.255.255
ip pim sparse-mode

|
interface Loopbackl02

ip vrf forwarding red2

ip address 103.2.0.2 255.255.255.255
ip pim sparse-mode

|

interface Loopbackl03

ip vrf forwarding red3

ip address 103.3.0.2 255.255.255.255
ip pim sparse-mode

|

interface GigabitEthernet3/2/0.3
encapsulation dotlQ 3

ip vrf forwarding red3

ip address 32.2.0.1 255.255.0.0
ip pim sparse-mode

ip igmp version 3

|

interface GigabitEthernet3/2/1

ip address 30.1.1.1 255.255.255.0
ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

router ospf 1
router-id 192.0.

2
network 192.0.2.3
|

.3
0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100

neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.2 remote-as 100

neighbor 192.0.2.2 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100

neighbor 4.4.4.4 update-source Loopbackl

|
address-family ipv4
neighbor 192.0.2.1 activate

MLOPMVPN =% % k5% kRSe[|
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neighbor 192.0.2.2 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|
address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate
2.2
ily

o O O o

neighbor 192.0. send-community both

exit-address-fam
|

1
address-family ipv4 vrf red3
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate
2.2
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|
ip pim vrf red3 ssm default
ip pim vrf red2 ssm default
ip mroute vrf red3 12.2.0.0 255.255.0.0 fallback-lookup vrf red2

MLDPMVPN 1 > k5% v b

{start blocklabel }PE1 /L'— % (i%£f57C PE) TOFXE {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|

ip multicast-routing

ip multicast-routing vrf red2
|

interface Loopbackl
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ip address 192.0.2.1 255.255.255.255
ip pim sparse-mode

interface Loopbackl02
ip vrf forwarding red2
ip address 101.2.0.2 255.255.255.255
ip pim sparse-mode

interface GigabitEthernetl/22.2
encapsulation dotlQ 2
ip vrf forwarding red2
ip address 12.2.0.1 255.255.0.0
ip pim sparse-mode

interface TenGigabitEthernet8/1
ip address 10.1.1.1 255.255.255.0
ip ospf 1 area O
load-interval 30

mpls ip

mpls label protocol ldp

router ospf 1

router-id 192.0.2.1
network 192.0.2.1 0.0.0.0 area O

router bgp 100

bgp log-neighbor-changes

192.
192.
192.
192
4.4.
4.4.

neighbor
neighbor
neighbor
neighbor
neighbor

neighbor
|

0.

0
0
.0.
4
4

2.
L2,
L2,
2

2
2
3

.3

address-family ipv4
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

remote-as 100

update-source Loopbackl

remote-as 100

update-source Loopbackl
.4 remote-as 100
.4 update-source Loopbackl

address-family vpnvé

neighbor
neighbor
neighbor
neighbor

192.0.2.2
192.0.2.2
192.0.2.3
192.0.2.3

exit-address-family

address-family ipv4

neighbor
neighbor
neighbor
neighbor

192.0.2.2
192.0.2.2
192.0.2.3
192.0.2.3

exit-address-family

activate
send-community
activate
send-community

mdt

activate
send-community
activate
send-community

address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate
neighbor 192.0.2.2 send-community
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate
neighbor 192.0.2.3 send-community

both

both

both

both

both

both

MLOP MVPN 1 > k53w ]
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exit-address-family
|
ip pim vrf red2 ssm default

{start blocklabel}P /L — % (=7 /L —%) TOFE {end blocklabel}

interface Loopbackl

ip address 4.4.4.4 255.255.255.255
|
interface GigabitEthernet2/10

ip address 20.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

|

interface GigabitEthernet2/20

ip address 30.1.1.2 255.255.255.0
ip ospf 1 area O

mpls ip

mpls label protocol ldp

|

interface TenGigabitEthernet4/0/0
ip address 10.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

mls gos trust dscp

|

router ospf 1

router-id 4.4.4.4

network 4.4.4.4 0.0.0.0 area O

|

router bgp 100

bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.3 remote-as 100
|

address-family ipv4
neighbor 192.0.2.1 activate
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
no auto-summary
exit-address-family

!

{start blocklabel }PE2 /L'— % (52{5{fl PE) T®FXE {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|

ip multicast-routing

ip multicast-routing vrf red2
|

interface Loopbackl
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ip address 192.0.2.2 255.255.255.255
ip pim sparse-mode

|
interface Loopbackl02

ip vrf forwarding red2

ip address 102.2.0.2 255.255.255.255
ip pim sparse-mode

|
interface GigabitEthernet4/0/0

ip address 20.1.1.1 255.255.255.0

ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

interface GigabitEthernet4/0/1.2
encapsulation dotlQ 2

ip vrf forwarding red2

ip address 22.2.0.1 255.255.0.0

ip pim sparse-mode
ip igmp version 3
|

router ospf 1
router-id 192.0.2.

2

network 192.0.2.
|

2
0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100

neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.3 remote-as 100

neighbor 192.0.2.3 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100

neighbor 4.4.4.4 update-source Loopbackl

|
address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.3 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|

address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|

address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100

neighbor 192.0.2.1 activate
neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 remote-as 100

LSM-MLDP R— X MVPN O+ R — k .“



LSM-MLDP X— X MVPN % #— k|
B vwoemven o rSHy -

neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family
|

ip pim vrf red2 ssm default
|

{start blocklabel }PE3 /L — % (S2{Zlll PE) T®FXE {end blocklabel}

ip vrf red2
rd 10:2

vpn id 10:2
mdt default mpls MLDP 4.4.4.4

mdt data mpls MLDP 100

mdt data threshold 20

route-target export 10:2
route-target import 10:2

|
ip multicast-routing
ip multicast-routing vrf red2

|
interface Loopbackl

ip address 192.0.2.3 255.255.255.255
ip pim sparse-mode

|
interface Loopbackl02

ip vrf forwarding red2

ip address 103.2.0.2 255.255.255.255
ip pim sparse-mode

|

interface GigabitEthernet3/2/0.2
encapsulation dotlQ 2

ip vrf forwarding red2

ip address 32.2.0.1 255.255.0.0

ip pim sparse-mode

ip igmp version 3

|

interface GigabitEthernet3/2/1

ip address 30.1.1.1 255.255.255.0

ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

router ospf 1
router-id 192.0.

2.
network 192.0.2.3
|

3
0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100
4

neighbor 4.4. update-source Loopbackl
|

S O O O

address-family ipv4

neighbor 192.0.2.1 activate
neighbor 192.0.2.2 activate
neighbor 4.4.4.4 activate
no auto-summary
exit-address-family
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|

address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|
address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate
2.2
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|

ip pim vrf red2 ssm default
|

SME— FZ{ERL=5%EH
SSM E— R&fH L CMLDP MVPN 23X ET 2% &%, ROV TV A EEELET,

« MLDP MVPN =27 2 k% w b SSC
« MLDP MVPN =7 Z K5 %> ~ RSC
«MLDPMVPN A >~ h T % v b

MLDPMVPN TV X k51 k SSC

{start blocklabel}PE1 /L — % (i%{57C PE) T®i%E {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|
ip vrf red3

rd 10:3

vpn id 10:3

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:3
route-target import 10:3
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ip multicast-routing

ip multicast-routing vrf red2
ip multicast-routing vrf red3
interface Loopbackl

ip address 192.0.2.1 255.255
ip pim sparse-mode

|

interface Loopbackl02

ip vrf forwarding red2

ip address 101.2.0.2 255.255
ip pim sparse-mode

|

interface Loopbackl03

ip vrf forwarding red3

ip address 101.3.0.2 255.255
ip pim sparse-mode

interface GigabitEthernetl/22.

encapsulation dotlQ 2
ip vrf forwarding red2

.255.255

.255.255

.255.255

ip address 12.2.0.1 255.255.0.0

ip pim sparse-mode
|

interface TenGigabitEthernet8/1
ip address 10.1.1.1 255.255.255.0

ip ospf 1 area O
load-interval 30

mpls ip

mpls label protocol ldp
router ospf 1

router-id 192.0.2.1

network 192.0.2.1 0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.2 remote-as
neighbor 192.
neighbor 192.
neighbor 192.
neighbor 4.4.

neighbor 4.4.
|

.3 remote-as

S O O O

address-family ipv4

neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
neighbor 4.4.4.4 activate
no auto-summary
exit-address-family

|

address-family vpnv4
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both

neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both

exit-address-family
|

address-family ipv4 mdt
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both

neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both

exit-address-family

|

address-family ipv4 vrf red2
redistribute static

. LSM-MLDP R— X MVPN O HR— k

100

.2 update-source Loopbackl

100

remote-as 100

2

2

.2.3 update-source Loopbackl
4

4 update-source Loopbackl
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redistribute connected
neighbor 192.0.2.2 remote-as 100

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|
address-family ipv4 vrf red3
redistribute static

redistribute connected

neighbor 192.0.2.2 remote-as 100

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family
ip pim vrf red2 rp-address 11.11.11.11
ip pim vrf red3 rp-address 11.11.11.11
ip mroute vrf red3 12.2.0.0 255.255.0.0 fallback-lookup vrf red2
ip mroute vrf red3 11.11.11.11 255.255.0.0 fallback-lookup vrf red2

{start blocklabel } P /L — % T D #% i& {end blocklabel}

interface Loopbackl

ip address 4.4.4.4 255.255.255.255
interface GigabitEthernet2/10

ip address 20.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp
interface GigabitEthernet2/20

ip address 30.1.1.2 255.255.255.0
ip ospf 1 area O

mpls ip

mpls label protocol ldp
interface TenGigabitEthernet4/0/0
ip address 10.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp
router ospf 1

router-id 4.4.4.4

network 4.4.4.4 0.0.0.0 area O

|
router bgp 100

bgp log-neighbor-changes

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.3 remote-as 100
|

address-family ipv4

neighbor 192.0.2.1 activate
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
no auto-summary
exit-address-family

{start blocklabel }PE2 /L— % (52{5{fl PE) T®FXE {end blocklabel}
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ip vrf red3

rd 10:3

vpn id 10:3
mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:3
route-target import 10:3

ip multicast-routing

ip multicast-routing vrf red3
interface Loopbackl

ip address 192.0.2.2 255.255.255.255
ip pim sparse-mode

interface Loopbackl03

ip vrf forwarding red3

ip address 102.3.0.2 255.255.255.255
ip pim sparse-mode

interface GigabitEthernet4/0/0

ip address 20.1.1.1 255.255.255.0
ip ospf 1 area O
load-interval 30
negotiation auto

mpls ip

mpls label protocol ldp

interface GigabitEthernet4/0/1.3
encapsulation dotlQ 3

ip vrf forwarding red3

ip address 22.2.0.1 255.255.0.0
ip pim sparse-mode

router ospf 1
router-id 192.0.
network 192.0.2.

router bgp 100

2.2
2 0.0.0.0 area O

bgp log-neighbor-changes

neighbor
neighbor
neighbor
neighbor
neighbor

neighbor
|

192.
192.
192.
192.
4.4.
4.4.

0.

S O O O

2
2
.2
4
4

2

.1 remote-as 100

.1 update-source Loopbackl
.3 remote-as 100

.3 update-source Loopbackl
remote-as 100
update-source Loopbackl

address-family ipv4

neighbor 192.0.2.1 activate
neighbor 192.0.2.3 activate
neighbor 4.4.4.4 activate
no auto-summary
exit-address-family

address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

address-family ipv4 mdt
neighbor 192.0.2.1 activate
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neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|
address-family ipv4 vrf red3
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate
2.3
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|
ip pim vrf red3 rp-address 11.11.11.11
ip mroute vrf red3 12.2.0.0 255.255.0.0 101.3.0.2

{start blocklabel }PE3 /L— % (S2{Zlll PE) T®3FXE {end blocklabel}

ip vrf red3
rd 10:3

vpn id 10:3
mdt default mpls MLDP 4.4.4.4

mdt data mpls MLDP 100

mdt data threshold 20

route-target export 10:3
route-target import 10:3

|
ip multicast-routing

ip multicast-routing vrf red3

|

interface Loopbackl

ip address 192.0.2.3 255.255.255.255
ip pim sparse-mode

|

interface Loopbackl03

ip vrf forwarding red3

ip address 103.3.0.2 255.255.255.255
ip pim sparse-mode

|

interface GigabitEthernet3/2/0.3
encapsulation dotlQ 3

ip vrf forwarding red3

ip address 32.2.0.1 255.255.0.0

ip pim sparse-mode

ip igmp version 3

|

interface GigabitEthernet3/2/1

ip address 30.1.1.1 255.255.255.0

ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

router ospf 1
router-id 192.0.

2.
network 192.0.2.3
|

3
0.0.0.0 area O
router bgp 100

bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
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neighbor 192.
neighbor 192.
neighbor 192.
neighbor 4.4.

neighbor 4.4.
|

.1 update-source Loopbackl
.2 remote-as 100

.2 update-source Loopbackl
remote-as 100
update-source Loopbackl

S O O O
SN NN

address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.2 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|
address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|
address-family ipv4 vrf red3
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate
2.2
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|

ip pim vrf red3 rp-address 11.11.11.11

ip mroute vrf red3 12.2.0.0 255.255.0.0 101.3.0.2

MLDP MVPN =Y X k5 %Y ~ RSC

LSM-MLDP R— X MVPN D4 7t— k|

{start blocklabel }PE1 /L'— % (i%£f57C PE) TOFXE {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|

ip multicast-routing

ip multicast-routing vrf red2
|

interface Loopbackl

ip address 192.0.2.1 255.255.255.255
ip pim sparse-mode

|

interface Loopbackl02
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ip vrf forwarding red2

ip address 101.2.0.2 255.255.255.255
ip pim sparse-mode

|

interface GigabitEthernetl/22.2
encapsulation dotlQ 2

ip vrf forwarding red2

ip address 12.2.0.1 255.255.0.0
ip pim sparse-mode

|

interface TenGigabitEthernet8/1
ip address 10.1.1.1 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

|

router ospf 1

router-id 192.0.2.1

network 192.0.2.1 0.0.0.0 area 0
|

router bgp 100

bgp log-neighbor-changes

neighbor 192.0.2.2 remote-as 100

neighbor 192.0.2.2 update-source Loopbackl
neighbor 192.0.2.3 remote-as 100

neighbor 192.0.2.3 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100

neighbor 4.4.4.4 update-source Loopbackl

|

address-family ipv4
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
neighbor 4.4.4.4 activate
no auto-summary
exit-address-family
|

address-family vpnvé
neighbor 192.0.2.2
neighbor 192.0.2.2
neighbor 192.0.2.3
neighbor 192.0.2.3

exit-address-family
|

activate
send-community both
activate
send-community both

address-family ipv4 mdt

neighbor 192.0.2.2 activate
neighbor 192.0.2.2send-community both
neighbor 192.0.2.3 activate
neighbor 192.0.2.3 send-community both

exit-address-family
|

address-family ipv4 vrf red2

redistribute static

redistribute connected

neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

ip pim vrf red2 rp-address 11.11.11.11
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{start blocklabel}P /L — % (=7 /L —%) TOFE {end blocklabel}

interface Loopbackl
ip address 4.4.4.4 255.255.255.255
|
interface GigabitEthernet2/10
ip address 20.1.1.2 255.255.255.0
ip ospf 1 area O
load-interval 30
mpls ip
mpls label protocol ldp
|
interface GigabitEthernet2/20
ip address 30.1.1.2 255.255.255.0
ip ospf 1 area O
mpls ip
mpls label protocol ldp
|
interface TenGigabitEthernet4/0/0
ip address 10.1.1.2 255.255.255.0
ip ospf 1 area O
load-interval 30
mpls ip
mpls label protocol ldp
mls gos trust dscp
|
router ospf 1
router-id 4.4.4.4
network 4.4.4.4 0.0.0.0 area O
|
router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.3 remote-as 100
|
address-family ipv4
neighbor 192.0.2.1 activate
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
no auto-summary

exit-address-family
!

{start blocklabel }PE2 /L'— % (52{5{fl PE) T®FXE {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

|

ip vrf red3

rd 10:3

vpn id 10:3

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:3
route-target import 10:3
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|
ip multicast-routing
ip multicast-routing vrf red3
ip multicast-routing vrf red2
|
interface Loopbackl
ip address 192.0.2.2 255.255.255.255
ip pim sparse-mode
|
interface Loopbackl02
ip vrf forwarding red2
ip address 102.2.0.2 255.255.255.255
ip pim sparse-mode
|
interface Loopbackl03
ip vrf forwarding red3
ip address 102.3.0.2 255.255.255.255
ip pim sparse-mode
|
interface GigabitEthernet4/0/0
ip address 20.1.1.1 255.255.255.0
ip ospf 1 area O
load-interval 30
negotiation auto
mpls ip
mpls label protocol ldp
|
interface GigabitEthernet4/0/1.3
encapsulation dotlQ 3
ip vrf forwarding red3
ip address 22.2.0.1 255.255.0.0
ip pim sparse-mode
|
router ospf 1
router-id 192.0.2.
2

network 192.0.2.
|

2
0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100
4

neighbor 4.4. update-source Loopbackl
|

S O O O

address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.3 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|

address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate
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neighbor 192.0.2.3 send-community
exit-address-family

address-family ipv4 vrf red2
redistribute
redistribute
192.0

neighbor
neighbor
neighbor
neighbor
neighbor
neighbor

192.
192.
192.
192.
192.
exit-address-fam

static

connected

0.

o O O o

L2,

2
2.
2.
2
2
i

1

1
1
3

.3
3

ly

address-family ipv4
redistribute
redistribute

neighbor
neighbor
neighbor
neighbor
neighbor
neighbor

ip pim vrf red2 rp-address 11.11.11.
ip pim vrf red3 rp-address 11.11.11.

192.
192.
192.
192.
192.
192.
exit-address-fam

static

remote-as 100
activate
send-community
remote-as 100
activate
send-community

vrf red3

connected

0.

O O O O o

L2,

2
2.
2.
2
2
i

1

1
1
3

.3
3

ly

remote-as 100
activate
send-community
remote-as 100
activate
send-community

both

both

both

both

both

11
11
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ip mroute vrf red3 12.2.0.0 255.255.0.0 fallback-lookup vrf red2
ip mroute vrf red3 11.11.11.11 255.255.255.255 fallback-lookup vrf red2

{start blocklabel }PE3 /L — % (3Z{Zfi] PE) T

ip vrf red2
rd 10:2
vpn id 10:

2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

ip vrf red3
rd 10:3
vpn id 10:

3

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100
mdt data threshold 20
route-target export
route-target import

ip multicast-routing
ip multicast-routing
ip multicast-routing

interface Loopbackl
ip address 192.0.2.3 255.255.255.255
ip pim sparse-mode

interface Loopbackl02

10:3
10:3

vrf red3
vrf red2

ip vrf forwarding red2
ip address 103.2.0.2 255.255.255.255
ip pim sparse-mode

interface Loopbackl03
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ip vrf forwarding red3

ip address 103.3.0.2 255.255.255.255
ip pim sparse-mode

|
interface GigabitEthernet3/2/0.3
encapsulation dotlQ 3

ip vrf forwarding red3

ip address 32.2.0.1 255.255.0.0
ip pim sparse-mode

ip igmp version 3

|

interface GigabitEthernet3/2/1

ip address 30.1.1.1 255.255.255.0
ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

router ospf 1
router-id 192.0.

2
network 192.0.2.3
|

.3
0.0.0.0 area O

router bgp 100

bgp log-neighbor-changes

neighbor 192.0.2.1 remote-as 100

neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.2 remote-as 100

neighbor 192.0.2.2 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100

neighbor 4.4.4.4 update-source Loopbackl

|

address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.2 activate

neighbor 4.4.4.4 activate

no auto-summary

exit-address-family

|

address-family vpnv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 vrf red2

redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate
2.2
ily

o O O o

neighbor 192.0. send-community both

exit-address-fam
|
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address-family ipv4 vrf red3

redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

ip pim vrf red2 rp-address 11.11.11.11
ip pim vrf red3 rp-address 11.11.11.11
ip mroute vrf red3 12.2.0.0 255.255.0.0 fallback-lookup vrf red2

ip mroute vrf red3 11.11.11.11 255.255.255.255 fallback-lookup vrf red2

MLDPMVPN 1 > k5% v b

{start blocklabel}PE1 /L — % (#{E7C PE) T

ip vrf red2
rd 10:2
vpn id 10:

2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

ip multicast-routing
ip multicast-routing vrf red2

interface Loopbackl
ip address 192.0.2.1 255.255.255.255
ip pim sparse-mode

interface Loopbackl02
ip vrf forwarding red2

ip address 101.2.0.2 255.255.255.255
ip pim sparse-mode

interface GigabitEthernetl/22.2
encapsulation dotlQ 2

ip vrf forwarding red2

ip address 12.2.0.1 255.255.0.0
ip pim sparse-mode

interface TenGigabitEthernet8/1
ip address 10.1.1.1 255.255.255.0
ip ospf 1 area O
load-interval 30

mpls ip

mpls label protocol 1ldp

router ospf 1
router-id 192.0.2.1
network 192.0.2.1 0.
|

router bgp 100

0.0.0 area O

bgp log-neighbor-changes
neighbor 192.0.2.2 remote-as 100

neighbor 192.0.2.2 update-source Loopbackl
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neighbor 192.0.2.3 remote-as 100

neighbor 192.0.2.3 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100

neighbor 4.4.4.4 update-source Loopbackl

|
address-family ipv4

neighbor 192.0.2.2 activate

neighbor 192.0.2.3 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|

address-family ipv4 mdt

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|

address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.2 remote-as 100

neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

ip pim vrf red2 rp-address 11.11.11.11

{start blocklabel}P /L — % (=7 /L —%) TOFE {end blocklabel}

interface Loopbackl

ip address 4.4.4.4 255.255.255.255
|
interface GigabitEthernet2/10

ip address 20.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

|
interface GigabitEthernet2/20

ip address 30.1.1.2 255.255.255.0
ip ospf 1 area O

mpls ip

mpls label protocol ldp

|

interface TenGigabitEthernet4/0/0
ip address 10.1.1.2 255.255.255.0
ip ospf 1 area O

load-interval 30

mpls ip

mpls label protocol ldp

mls gos trust dscp
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router ospf 1
router-id 4.4.4.4
network 4.4.4.4 0.0.0.0 area O
|
router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.3 remote-as 100
|
address-family ipv4
neighbor 192.0.2.1 activate
neighbor 192.0.2.2 activate
neighbor 192.0.2.3 activate
no auto-summary

exit-address-family
|

{start blocklabel }PE2 /L — % (S2{Zlll PE) T®3FXE {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4

mdt data mpls MLDP 100

mdt data threshold 20

route-target export 10:2

route-target import 10:2

|

ip multicast-routing

ip multicast-routing vrf red2

|

interface Loopbackl

ip address 192.0.2.2 255.255.255.255

ip pim sparse-mode

|

interface Loopbackl02

ip vrf forwarding red2

ip address 102.2.0.2 255.255.255.255

ip pim sparse-mode

|

interface GigabitEthernet4/0/0

ip address 20.1.1.1 255.255.255.0

ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

interface GigabitEthernet4/0/1.2

encapsulation dotlQ 2

ip vrf forwarding red2

ip address 22.2.0.1 255.255.0.0

ip pim sparse-mode

ip igmp version 3

|

router ospf 1

router-id 192.0.2.
2

network 192.0.2.
|

2
0.0.0.0 area O
router bgp 100

bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
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neighbor 192.
neighbor 192.
neighbor 192.
neighbor 4.4.

neighbor 4.4.
|

.1 update-source Loopbackl
.3 remote-as 100

.3 update-source Loopbackl
remote-as 100
update-source Loopbackl

S O O O
SN NN

address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.3 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|
address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 activate

neighbor 192.0.2.3 send-community both
exit-address-family

|
address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.3 remote-as 100
neighbor 192.0.2.3 activate
2.3
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|

ip pim vrf red2 rp-address 11.11.11.11
|

{start blocklabel }PE3 /L— % (S{Zlll PE) T®&XE {end blocklabel}

ip vrf red2

rd 10:2

vpn id 10:2

mdt default mpls MLDP 4.4.4.4
mdt data mpls MLDP 100

mdt data threshold 20
route-target export 10:2
route-target import 10:2

!

ip multicast-routing

ip multicast-routing vrf red2
!

interface Loopbackl

ip address 192.0.2.3 255.255.255.255
ip pim sparse-mode

!

interface Loopbackl02

ip vrf forwarding red2

ip address 103.2.0.2 255.255.255.255
ip pim sparse-mode

!

LSM-MLDP X—X MVPN O+ 7HR— .



LSM-MLDP R— X MVPN D4 7t— k|

B wvwoemven o rsEy -

interface GigabitEthernet3/2/0.2
encapsulation dotlQ 2

ip vrf forwarding red2

ip address 32.2.0.1 255.255.0.0
ip pim sparse-mode

ip igmp version 3

|

interface GigabitEthernet3/2/1

ip address 30.1.1.1 255.255.255.0
ip ospf 1 area O

load-interval 30

negotiation auto

mpls ip

mpls label protocol ldp

|

router ospf 1
router-id 192.0.

2.
network 192.0.2.3
|

3
0.0.0.0 area O

router bgp 100
bgp log-neighbor-changes
neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 update-source Loopbackl
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 update-source Loopbackl
neighbor 4.4.4.4 remote-as 100
4

neighbor 4.4. update-source Loopbackl
|

S O O O

address-family ipv4

neighbor 192.0.2.1 activate

neighbor 192.0.2.2 activate

neighbor 4.4.4.4 activate

no auto-summary
exit-address-family

|
address-family vpnvé

neighbor 192.0.2.1 activate

neighbor 192.0.2.2 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 mdt

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 activate

neighbor 192.0.2.2 send-community both
exit-address-family

|

address-family ipv4 vrf red2
redistribute static

redistribute connected

neighbor 192.0.2.1 remote-as 100
neighbor 192.0.2.1 activate

neighbor 192.0.2.1 send-community both
neighbor 192.0.2.2 remote-as 100
neighbor 192.0.2.2 activate
2.2
ily

o O O o

neighbor 192.0. send-community both
exit-address-fam
|

ip pim vrf red2 rp-address 11.11.11.11
|

. LSM-MLDP R— X MVPN O HR— k



| LSM-MLDP X—2 MVPN 4 7R—
LSMMLDP <—X MVPN >+ K — k oz ]

LSM MLDP X— X MVPN O H— k DFEEX IS

Cisco ASR 1000 > ) — X 77 ) F'— g v —E R J)L—% TO LSM MLDP ~X— 2 MVPN ®
WA — P OBEEXIGIZIE, KO debug 2~ FEMEHALET,

avok B8

debug mpls MLDP packet MLDP 73w 7\ v E 3 [RP],
debug mpls MLDP neighbor

debug mpls MLDP all

debug ip igmp vrf blue IGMP 7\ ZITEH S E T,
debug ip pim vrf blue hello PIM 7/ ZIZfEH S 4L E 3 [RP],

debug ip pim vrf blue timer
debug ip pim vrf blue bsr
debug ip pim vrf blue auto-rp

debug mpls infra 1fd mfi I0S LA Y7\ IR S ET,

deb pl so mpls I0SD ¥ AL AT Ty ZIEH S E
@—O

configure terminal FMAN-RP/FMAN-FP (Zff /] &I E T,

platform trace [run|boot] slot [fO|f1|rO[r1] bay O process
for mod cef level [debug|verbose |

end

debug platform hardware qfp active feature cef-mpls |QFP 7 714 7 > M S ET,
client mpls all

debug platform hardware qfp active feature cef-mpls | QFP H— R — (2 fH S £,
datapath mpls all

MVPN MLDP over GRE

LT XX A RNTULEAI T B b3 _R— 2D LFF ¥ A2 R VPN (MVPN) #fgix, <L
Ja han T AL v F 7 (MPLS) Ry T —27 %4 Lz IPvd B L UVIPv6 v /L FF &
ANNIT 74wl %YR—FLET, ZFEL, XY NI—T AT TARNTTF ¥ OKEDIL
EKIRELTIPRY hU—2ThHV, LHY—IP Xy hT—ZEIMPLS Z¥HR—F L TWEHE
Mo BETF0 MPLS over Generic Routing Encapsulation (GRE) f#EiZ. IP %~ s U —2 T GRE
o rVEAERR L, %D MPLS %y NU—2 %7 vV 7352 LT, JEMPLS v b
J—27 ECMPLS X7y bD F RV T EATHI DDA = AL %R L ET, 72720, BE
1@ MPLS over GRE #4828/ MPLS ¥ /LT X% ¥ A N N T 7 4 v 7 ZH R —F L TWEHA,
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B wven mLDP over GRE D #TIR S

MVPN MLDP over GRE ##ElZ. GRE F> RV TOMPLS ¥V F XX A RNNT T4 v T DI
TbEYR— T H 2L T, IREAIRGE L ET,

WODOIZ, PE-PE %> U —7 kv Y%A L7 MVPN Multicast Label Distribution Protocol
over GRE O EH| 2~ L E T,

2:PE-PExy b7 —% rARA D% L= MVPN MLDP over GRE

MPLSWVPN

A
Y

MLDOP cver GRE

A

h

R T IR, TR g
[ (Mo MPLS) _,f'

T BET e A pe =

MVPN MLDP over GRE D fijig &4
e MPLS fRAB 7S5 4 _— h R hU—2 (MVPN) DEEINEFICEHEL WD I & 2
ML %¥9, MPLS VPN OB EIZHOWVWTIE. REZHR LTI,

{start
hypertext}http:/svww.cisco.comven/US/docs/ios-xml/ios/mp 13 vpns/configuration/xe-3s/asr1 000/mp-cfe-layer3-vpn.html {end
hypertext} [J%55]

ew/F T balR—F—F—roxoA 7 ha/b (MP-BGP) MR E I, EFIZH)
ELTWD Z EZ2MER L ET, MP-BGP DREDFEMIZOWTIE, kEESRLTLIEE
Y,

{start
hypertext} http:/www.cisco.com/en/US/docs/ios-xml/ios/mp 13 vpns/configuration/xe-3s/asr1000/mp-bgp-mpls-vpn.html {end
hypertext} [J<5E

MVPN MLDP over GRE D %l|#9E18

MVPN MLDP over GRE #$8E D% E I 9 HlFF IR D L B TH,

« MVPN MLDP over GRE /%, IPv4 GRE D%HZHR— K LET,
*« MVPN MLDP over GRE [T, IPv4 B L RIPv6 vV F X ¥ A s T 7 4 v 7 Y R— s LE
7,

MVPN MLDP over GRE D% E

PE-to-PE k7" @ 2T MVPN MLDP over GRE # 5% &3 AI12i%, WOFNEEZFITLET, WHD
PE L — X CIROFNEEZFITTHLENH Y T,
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FlaD#EE
1 enable
2. configureterminal
3. mplsMLDP
4. vrf definition vrf-name
5. rd route-distinguisher
6. vpn id vpn-id
7 address-family ipv4
8. mdt default mpls MLDP root-node
9. mdt default mpls MLDP root-node
10. mdt data mpls MLDP number of data MDTs
11.  mdt data threshold bandwidth
12. route-target export route-target-ext-community
13. route-target import route-target-ext-community
14, exit
15. address-family ipv6
16. mdt default mpls MLDP root-node
17.  mdt default mpls MLDP root-node
18. mdt data mpls MLDP number of data MDTs
19. mdt data threshold bandwidth
20. route-target export route-target-ext-community
21. route-target import route-target-ext-community
22. exit
23. exit
24. interfacename
25. vrf forwarding vrf-name
26. ip addressip-address subnet-mask
27.  ip pim sparse-mode
28. ipv6 addressipv6-address
29. ospfv3100ipv6area0
30. end
31.  ip multicast-routing vrf vrf-name distributed
32. ipv6 multicast-routing vrf vrf-name
33. exit
34. end
FIED
ARV FFEREETIVa Yy S
A7y 71 |enable FitE EXEC E— R& A X—7 /M LET, Fry
Bl 7 IBRRSNED, SRT— FEASLET,

Router> enable
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ARV KEEEET7Ia Y B
5w F2 |configureterminal ra—sYb ar7 4 Xalb—ay ®— FaBkh
1 : LET.
Router# configure terminal
ATw 73 |mplsMLDP MPLS MLDP O ¥R — hZ=H Iz LET,
i : (3F) mpls MLDP =< > N7 7 4/ b TRE S
. N TWEF, MPLS MLDP % #%hi23 5 12
Router (config) # mpls MLDP !j:\ no mpls MLDP =~ > ]\%}—f@#iﬁﬁ Liﬁ_o
AT w F 4 |vrfdefinition vrf-name VRF 4 Z%DY4 T, VRFa V7 4 Fal— g
i - T— REMBTSZEICLY, VPNAL—F 4
A VABL U AEEFRLET,
Router (config)# vrf definition blue vrf-name : VRF ZC%U ) %,IT %ﬂé% ﬁﬁo
Z 35w 75 | rdroute-distinguisher N—T 4 T T TN EEET — T AR ER L%
1 - kR
. route-distinguisher : VPN 7L 7 ¢ v 7 2 Z{E% T 5
Router (config-vrf) # rd 200:2 7;_:&)0) 8 /{/], H‘[ﬁ%?’éﬁ?bi‘%
route-distinguisher DfEIX, KOWT MO TA
hTcEEd,
« 16-bit autonomous system number : 16 £
(20022 72 &)
+ 32-hitIPaddress : 32 £ ~% (192.168.122.15:1
ey,
AT7w 76 |vpnidvpn-id VRF T® VPN il &% E 71X EH LE T
1 -
Router (config-vrf)# vpn id 200:2
ATw 71 |address-family ipv4 FEAEP N— a4 (IPvd) T RLATF LT 4w
1 - PAEFEALT, TRLA 773 a7 4%
L—vay E—REfBLET,
Router (config-vrf) # address-family ipv4
5w 78 |mdtdefault mpls MLDP root-node VRF H® MLDP MDT % #&E L £7°,

1 -

Router (config-vrf-af)# mdt default mpls MLDP

192.0.2.1

. LSM-MLDP R— X MVPN O HR— k

root-node : /L— b/ — RiZiX, a4 X—F v b
T — 7 NOIERBDN—% (K576 PE, {5 PE,
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ARV FFEREETIVa Yy

E:)

F/—F7 RLRZ, Fv NT—=THNOTXTD
N—BIZT VR ARBETHIVENHY 94, 7
FV U TMETHL—ZF, —F/—FELT
HEREL £,
PE L — & BEED MVRF O~V FF v Ak T
T4 w7 EZETEALIICT AR, KPENL—
A TT 74V NMDT 2R ETDHLERHD £,
(G¥£) mdt default mpls MLDP root-node =~ > K%
fEF LT, LSPVIF bV &1ERR L £,

X w79 | mdtdefault mpls MLDP root-node N— K/ — RFOTEHEHZELET,
i - root-node : /L'— ~ ./ — RIZi%, e XM X —F% v K
. U= WNOEEDN—4 (EEICPE, Z{5HIPE,
I;gz%gzifz(?cszlg—vrf—af)# mdt default mpls MLDP if:ai:lT/[/‘—&) J:@/I/“—7o/*\‘77iflﬁi%ﬁ/f
VE—=T A ADIPT RLAZEETEET, L—
N =F7 FLRIE, *y b= HOTTO
=BT JEAVRTHLLENHY £3, 7
FU LI RRETHL—HE, A—F ) —FELT
BEEL £,
PE /L — & DFFED MVRF D~ L FF v Ak b7
T4y EBZETEDX T DHITIE, FPEL—
X TT 74/ EMDT 2% ET DHENRH D £,
X w710 |mdtdata mpls MLDP number of data MDTs MLDP = —# MDP Z#E L 1,
i
Router (config-vrf-af)# mdt data mpls MLDP 20
X w711 |mdtdata threshold bandwidth F—X% MDT ® L X VMEAHELET,
i GE) mHEEIE 77 1 v 27 b— K (Kbps H4i7)
T
Router (config-vrf-af)# mdt data threshold 1
R w712 |route-target export route-target-ext-community VRF FHlicv— s Z—F v hNiiEaI == 4 21

51

Router (config-vrf-af)# route-target export 200:2

B L £,

sexport : #—%> h VPNJLEa I = =7 1
bA—T 4 TR E T AR— R LET,

« route-target-ext-community : /.'— k% —7%" > k
PR a=7 4 @EN, AR —h, =7 X
A— b, FREFET MR —hexmy AR—
N OV—bE =5y MEEaI2=7 4D
VRF U A MZBIEvET,
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LSM-MLDP X— X MVPN % #— k|

ARV FFEREETIVa Yy

S

R w 713 |route-target import route-target-ext-community VRF Hic/v— R #—4y MNEEEaI 2 =5 4 Z/E
1;“ . E‘Z Lijﬁo
simport : #—% > F VPN LiEa 2 2 =7 1
Router (config-vrf-af) # route-target import 200:2 BA—F ¢ L T ERE A A — N LET,
« route-target-ext-community : /.'— k% —7%" > k
EEaI =7 ¢ BYER, A VFR—F, =7 X
A=k, FEFWEG (A R— ez AR—
N OVv—=h Z—=Fy MEEaIa=7 40
VRF U A MBS ET,
AT T 18 |exit TRLAZ73Y ar74Fal—yarE—FK
1 - ERTLET,
Router (config-vrf-af) # exit
AT 715 |address-family ipv6 [EHETP N—V a6 (IPv6) T RLAT LT 1y
B - JAEMEMLT, TRLRA 7730 ar71¥a
L—ya v B REBmLET,
Router (config-vrf) # address-family ipvé
R 716 |mdt default mpls MLDP root-node VRF f1® MLDP MDT % &% 7E L 77,
Ik root-node : /L— b/ — FIZiX, 7'u A Z—x v |k
. U — 7 NOEEDNV—4 (FEICPE, S{5MIPE,
Routes (conflg-vef-af) ¥ nds default mpls MIDP |y p iy L) B A—T 8y 7 E L IRAEA
YH =T 2 ADIPT NV RAZFEETEET, —
F—=F7 FLAE, Xy FY—=7HOFTTO
N—BIZT 7V BEAMRTHLLERD Y £, 7
TV TR ETLIN—2E, —h/—FELT
BERE L £,
PE L — & BFFED MVRF D~V FF ¥ A~ T
T4 v eZETEL LT HITE. FPEL—
ZTT 74/ bMDT 2R ET 2HENH Y £,
(GX) mdt default mpls MLDP root-node =~ > K%
fEH LT, LSPVIF ko RV ZARRL L E7,
Z 5w 717 | mdt default mpls MLDP root-node N—h/—FOTLEMERELET,

51

Router (config-vrf-af)# mdt default mpls MLDP
1.1.1.2

. LSM-MLDP R— X MVPN O HR— k

root-node : /L — bk /— R|{Zi%, 7o M X —F v k
T — 7 NOAEEDN—4 (FE{EILPE, {5 PE,
FFarT—%) FoN—T "y 7 F-i3mEA
VA —T A ADIPT RLAERETEXET, L—
N/ —=FR7 FLRIE, *y NT—=ZNOFTXTD
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ARV FFEREETIVa Yy

E:)

N—HBIZT VAR THLILENHY I, V7
TV TREATEL—HFE, —F/—FKELT
FERE L 97,

PE /L — & BNEEED MVRF D~V FF ¥ A h hT
T4 I EZETEDLLIITTHITIE, HPENL—
X TCT 74V NMDTE#HET HHLERDHY £,

AT w718 |mdtdata mpls MLDP number_of data MDTs MLDP 5 —#4 MDP ##%E L7,
i -
Router (config-vrf-af) # mdt data mpls MLDP 20
AT 719 |mdtdata threshold bandwidth F— X% MDT O L X VMEAZRELET,
i GE) BHRIRIX R T 7 ¢ v 7 L— b (Kbps Hifir)
/C:‘ﬁ—o
Router (config-vrf-af)# mdt data threshold 1
AT 20 |route-target export route-target-ext-community VRF HiZ/L— s Z—4Fy MNEEaI 2 =7 1 21E
i - L9,
. sexport : #—7%"> N VPNILEa I = =7 1
Router (config-vrf-af)# route-target export 200:2 6/1/*——5:4’ Vﬁ'r%ﬁ&%:i??(ﬂ'\g“‘ K Liﬁ—o
« route-target-ext-community : /L— k% —7%" > h
a2 =7 @R, A AR —h, =7 X
A by EREFS (f LA k& A
N OV—brE =5y MEEaIa=7 1O
VRF U A MZBINEES,
AT w 21 |route-target import route-target-ext-community VRF HIZ/V— T Z—4 vy "NElEa I 2=TF 1 &1E
{;“ : E‘ZLiﬁ—o
. . simport : #—7% > F VPNJLIEa I = =7 1
Router (config-vrf-af) # route-target import 200:2 %)/V‘—E?Af L/ffﬁ§$§%f/f vFE— R L/357fo
« route-target-ext-community : /L— k&% —7% >
iRl a =7 4 BN, AR —F, =7 X
AR—h, FEFWST A —hexr AFR—
N OLV—bEF—Fy MEEaIla=7 40
VRF U A MZBINEET,
RATv 22 |exit TRLAZ7I) ar7 s Fal—rarE—R
Bl - T LET,

Router (config-vrf-af) # exit
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ARV FFEREETIVa Yy

S

RTw T 23 |exit A B =Tz AT 4 Fal—arE—F
Bl ERTLET.
Router (config-if) # exit

AT w724 |interfacename RET DAV B =T A ABEREL, A V¥ —
i - TxA A AT fFXalb—TarT— &KL

£

Router (config)# interface gi0/0/0

ATy F25 |vrfforwarding vrf-name VRF A VY AZ U A% VB —T = AETTY T
151 - A B =T = A AZEHEES T ET,

+ vrf-name : VRF (2|0 X4 T o 54411,

Router (config-if) # vrf forwarding blue

Z 5w 726 |ipaddressip-address subnet-mask AVHE =Tz A ADIPVET RLABI OV TR v
Bl b2 agiE LET
Router (config-if)# ip address 30.2.0.1
255.255.255.0

AT 721 |ip pim sparse-mode ANR—=R F— R A F—T M LET,
&1
Router (config-if) # ip pim sparse-mode

Z 5w 728 |ipv6 addressipv6-address AU HE—=T 24 ADIPV6 T RLAZIRELE T,
£
Router (config-if)# ipv6 address 32002:30:2::1/64

AT w29 |ospfv3100ipv6 area O IPv6 7 KL A 77 2 U ® OSPFV3 L—4 227 ¢

Xal—varyE—RegHLET,

A5 w730 |end ar74FXal—varktyrarEKTLET,
1 :
Router (config) # end

R w731 |ip multicast-routing vrf vrf-name distributed BELEVREOVILFX XY A MN—T 4 T 5H

1 -

Router (config)# ip multicast-routing vrf blue
distributed

M LET,
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E:)

R 732 |ipv6 multicast-routing vrf vrf-name EELEVRFOIPVO LT XX A MN—F 7
Bl - A LET.
Router (config) # ipvé multicast-routing vrf blue

ATy 733 |exit A H—=TxAfAaryT 4 FXalb—arFT—F
15“ : %—f%gT Ljﬁﬁ‘o
Router (config-if) # exit

AT 734 |end a7 4 X¥alb—artyia A KTLET,
1 -

Router (config) # end

{51 - MVPN MLDP over GRE D% F

&IZ. MVPN MLDP over GRE #RET 52~ LET,

Router> enable
Router# configure terminal

Router (config) # mpls MLDP

Router (config)# vrf definition blue
Router (config-vrf)# rd 200:2

Router (config-vrf)# vpn id 200:2

Router (config-vrf)# address-family ipv4
Router (config-vrf-af)# mdt default mpls
Router (config-vrf-af)# mdt default mpls
Router (config-vrf-af) #
Router (config-vrf-af) #
Router (config-vrf-af) #
Router (config-vrf-af) #
Router (config-vrf-af) # exit

Router (config-vrf)# address-family ipvé6
Router (config-vrf-af)# mdt default mpls
Router (config-vrf-af)# mdt default mpls
Router (config-vrf-af

Router (config-vrf-af
Router (config-vrf-af) #
Router (config-vrf-af) #
Router (config-if)# exit
Router (config) # interface gi0/0/0
Router (config-if) #
Router (config-if) #
Router (config-if) #
Router (config-if) #
Router (config-if) #
Router (config) # end

exit

vrf forwarding blue

ip pim sparse-mode

MLDP 192.0.2.1
MLDP 192.0.2.2

mdt data mpls MLDP 20
mdt data threshold 1
route-target export 200:2
route-target import 200:2

MLDP 192.0.2.1
MLDP 192.0.2.2

mdt data mpls MLDP 20
mdt data threshold 1
route-target export 200:2
route-target import 200:2

ip address 30.2.0.1 255.255.255.0

ipvé address 32002:30:2::1/64
ospfv3100 ipvé area O

Router (config) # ip multicast-routing vrf blue distributed
Router (config)# ipvé multicast-routing vrf blue

Router (config-if)# exit
Router (config) # end

(

(

(

(

(

(

(

(

(

(

(

(

(

( )

( ) #
Router (config-vrf-af) #

( ) #

( )

(

(

(

(

(

(

(

(

(

(

(

(

(
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Wiz, /L—& PEl T MVPNv4 MLDP over GRE # 3% ET A6 %= LE T,

Router# enable
Router# configure terminal
Router (config)# vrf definition VRF_blue
Router (config-vrf)# rd 1:1
Router (config-vrf)# vpn id 1:1
Router (config-vrf)# address-family ipv4
Router (config-vrf-af)# mdt default mpls mldp 192.0.2.1
Router (config-vrf-af) # mdt data mpls mldp 100
Router (config-vrf-af)# mdt data threshold 4000000
Router (config-vrf-af)# route-target export 1:1
Router (config-vrf-af)# route-target import 1:1
Router (config-vrf-af) # exit
Router (config-vrf) # exit
Router (config) # ip multicast-routing vrf blue distributed
Router (config) # interface Loopback 0
Router (config-if)# ip address 192.0.2.1 255.255.255.0
Router (config-if)# exit
Router (config) # interface Loopback 1
Router (config-if)# vrf forwarding blue
Router (config-if)# ip address 192.0.100.1 255.255.255.0
Router (config-if)# ip pim sparse-mode
Router (config-if)# exit
Router (config) # interface GigabitEthernet 0/0/0
Router (config-if)# ip address 10.0.0.21 255.255.255.0
Router (config-if)# exit
Router (config) # interface Tunnel 100
Router (config-if)# ip address 10.0.0.1 255.255.255.0
Router (config-if)# mpls ip
( tunnel source 10.0.0.21
( tunnel destination 10.0.0.22
( exit
( end

)
Router (config-if)
Router (config-if)
Router (config-if)
Router (config-if)

Iz, JL—% PE2 T MVPNv4 MLDP over GRE #&HET A2 R L E7,

#
#
#
#

Router# enable

Router# configure terminal

Router (config)# vrf definition VRF blue

Router (config-vrf)# rd 1:1

Router (config-vrf)# vpn id 1:1
Router (config-vrf)# address-family ipv4
Router (config-vrf-af)# mdt default mpls mldp 192.0.2.1
Router (config-vrf-af) # mdt data mpls mldp 100
Router (config-vrf-af)# mdt data threshold 1000
Router (config-vrf-af)# route-target export 1:1
Router (config-vrf-af)# route-target import 1:1
Router (config-vrf-af) # exit

Router (config-vrf) # exit

Router (config) # ip multicast-routing vrf blue distributed
Router (config) # interface Loopback 0

Router (config-if)# ip address 192.0.2.2 255.255.255.0
Router (config-if)# exit

Router (config) # interface Loopback 1

Router (config-if) # vrf forwarding blue

Router (config-if)# ip address 192.0.100.20 255.255.255.0
Router (config-if)# ip pim sparse-mode

Router (config-if)# exit

Router (config) # interface GigabitEthernet 0/0/0

Router (config-if)# ip address 10.0.0.22 255.255.255.0
Router (config-if) # exit

Router (config) # interface Tunnel 100
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Router (config-if
Router (config-if

( ip address 10.0.0.5 255.255.255.0
(
Router (config-if
(
(
(

mpls ip
tunnel source 10.0.0.22

) #
) #
) #
) #
) #
) #

Router (config-if tunnel destination 10.0.0.21
Router (config-if exit
Router (config-if end

« IPV6 A N—1EH %2 Ford 5 121%. show ipv6 pim vrf vrf-name neighbor =~ > K % {i ff]
LET,

Router# show ipv6é pim vrf vrf blue neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, G - GenID Capable

Neighbor Address Interface Uptime Expires Mode DR pri
::FFFF:192.0.2.1 Lspvif 3w0d 00:01:17 B G 1

2T, 192021 1X GRE b vdD b 5 —F D2 550D PE D)V—T 32 7 1P T KL A
T, :FFFFxxxx X IPv4 ~ v B 7 IPv6IP 7 KL AT,

« IPv4 R A N—I5H A FoR~d % 121%. show ip pim vrf vrf-name neighbor ==~ > RZf L
7,

Router# show ip pim vrf blue neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
30.2.0.3 Gi0/0/1.3900 2w0d/00:01:37 v2 0/ G
192.0.2.1 Lspvif 7w0d/00:01:18 v2 1 /BSPG

cIPV6 ¥V T F ¥ A N NV—T 4 T T —T)NEFRRT HIZIE, showipv mroutevrf vrf-name
avy REALET,

Router# show ipv mroute vrf vrf blue
Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group,

C - Connected, L - Local, I - Received Source Specific Host Report,
P - Pruned, R - RP-bit set, F - Register flag, T - SPT-bit set,

J - Join SPT, Y - Joined MDT-data group,

y — Sending to MDT-data group

g - BGP signal originated, G - BGP Signal received,

N - BGP Shared-Tree Prune received, n - BGP C-Mroute suppressed,

g - BGP Src-Active originated, Q - BGP Src-Active received

E - Extranet

Timers: Uptime/Expires
Interface state: Interface, State
(2002:30::100, FF33:0:3::4000:1), 00:01:06/00:02:53, flags: sT
Incoming interface: Lspvifl
RPF nbr: ::FFFF:192.0.2.2
Immediate Outgoing interface list:
GigabitEthernet0/0/1.3900, Forward, 00:01:06/00:02:53

«IPv4 v LT XX AN N—T 4 7 T—T )N EFRT BT, show ip mroute vrf-name =
~REERLET,

Router# show ip mroute vrf blue
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IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,

L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, I - Received Source Specific Host Report,
Z - Multicast Tunnel, z - MDT-data group sender,
Y - Joined MDT-data group, y - Sending to MDT-data group,
G - Received BGP C-Mroute, g - Sent BGP C-Mroute,
N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
Q - Received BGP S-A Route, g - Sent BGP S-A Route,
V - RD & Vector, v - Vector, p - PIM Joins on route,
X — VxLAN group
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join

Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode
(30.0.0.100, 232.0.0.1), 1w0d/00:01:47, flags: sT
Incoming interface: Null, RPF nbr 192.0.2.1
Outgoing interface list:
Gi0/0/1.3900, Forward/Sparse, 1w0d/00:01:47

cIPV6 DX NTF XX A b =T 4 T HU U Z FoRT HITIE, show ipve mroute vrf
vrf-name counter =~ > K& L £,

Router# show ipvé mroute vrf vrf blue counter
Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second
Other counts: Total/RPF failed/Other drops (OIF-null, rate-limit etc)
VRF vrf blue
5057 routes, 11 (*,G)s, 46 (*,G/m)s
Group: FF00::/8

RP-tree,
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding: NA/NA/NA/NA, Other: NA/NA/NA
Group: FF00::/15
RP-tree,
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding: NA/NA/NA/NA, Other: NA/NA/NA
Group: FF02::/16
RP-tree,

SW Forwarding: 0/0/0/0, Other: 3/3/0
Group: FF10::/15

RP-tree,
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding: NA/NA/NA/NA, Other: NA/NA/NA
Group: FF12::/16
RP-tree,

SW Forwarding: 0/0/0/0, Other: 0/0/0
Group: FF20::/15

RP-tree,
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding: NA/NA/NA/NA, Other: NA/NA/NA
Group: FF22::/16
RP-tree,

SW Forwarding: 0/0/0/0, Other: 0/0/0
Group: FF30::/15

RP-tree,
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding: NA/NA/NA/NA, Other: NA/NA/NA
Group: FF32::/16
RP-tree,

SW Forwarding: 0/0/0/0, Other: 0/0/0
Group: FF33::/32
RP-tree,
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SW Forwarding: 0/0/0/0, Other: 0/0/0

HW Forwarding: NA/NA/NA/NA, Other: NA/NA/NA  —=——=—= from the first
entry to this, all of these are default entries in IPv6 Mroute table
Group: FF33:0:3::4000:1

——————— from this entry, all entries below are user entries learnt via PIM6 or MLD

protocol

Source: 2002:30::100,

SW Forwarding: 0/0/0/0, Other: 0/0/0

HW Forwarding: NA/NA/NA/NA, Other: NA/NA/NA

cIPVADYNTF XY AN V—T 4 T T H HR AT HITIEL, showip mroutevrf vrf-name
counter =~ R&MHALE9,

Router# show ip mroute vrf blue counter

Use "show ip mfib count" to get better response time for a large number of mroutes.

IP Multicast Statistics

5001 routes using 3706920 bytes of memory

101 groups, 49.50 average sources per group

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second

Other counts: Total/RPF failed/Other drops (OIF-null, rate-limit etc)

Group: 232.0.0.1, Source count: 50, Packets forwarded: 0, Packets received: 0
Source: 30.0.0.149/32, Forwarding: 0/0/0/0, Other: 0/0/0

« MPLS ff#t % #1795 121%, show mplsforwarding-table labels <local label> detail ==~ >~
REMEHLES,

Router# show mpls forwarding-table labels 10333 detail

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
10333 No Label [mdt 200:1 0] ([V] O aggregate/vrf-name

MAC/Encaps=0/0, MRU=0, Label Stack{}, via Lsl
VPN route: vrf blue
No output feature configured

Broadcast
Router# show mpls forwarding-table labels
1715
detail
Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
1715 No Label [mdt 200:1 0] ([V] O aggregate/vpn200
MAC/Encaps=0/0, MRU=0, Label Stack{}, via Lsl

VPN route: vpn200
No output feature configured
Broadcast

« MFIB 7 — 7 /L %2R $ %21, show mfib <vrf_name> verbose =~ > RZfH L £,

Router# show ip mfib vrf blue verbose
Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW - Hardware Installed
ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB
MoFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary
MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client.
I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,
NS - Negate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,
MA - MFIB Accept, A2 - Accept backup,
RA2 - MRIB Accept backup, MA2 - MFIB Accept backup
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Forwarding Count
Other counts:
I/0 Item Counts:
VRF vpn200
(*,224.0.0.0/4)
0x9A2 OIF-IC

SW Forwarding:
HW Forwarding:

(*,224.0.1.40)
0x9A4 OIF-IC
SW Forwarding
HW Forwarding

LSM-MLDP X— X MVPN % #— k|

s: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second

Total/RPF failed/Other drops
FS Pkt Count/PS Pkt Count

Flags: K HW

count: 0, OIF-A count: 0

0/0/0/0, Other: 0/0/0
NA/NA/NA/NA, Other: NA/NA/NA

Flags: C K HW

count: 1, OIF-A count: 0
: 0/0/0/0, Other: 0/0/0
: NA/NA/NA/NA, Other: NA/NA/NA

Loopback200 Flags: RF F IC NS
CEF: Special OCE (discard)

Pkts: 0/0
(*,232.0.0.0/8)
0x9A3 OIF-IC

SW Forwarding:
HW Forwarding:

(30.0.0.100,232

Flags: K HW

count: 0, OIF-A count: 0

0/0/0/0, Other: 0/0/0
NA/NA/NA/NA, Other: NA/NA/NA

.0.0.1) Flags: K HW

0x5C98 OIF-IC count: 0, OIF-A count: O

SW Forwarding
HW Forwarding

: 0/0/0/0, Other: 0/0/0
: NA/NA/NA/NA, Other: NA/NA/NA

GigabitEthernet0/0/1.3900 Flags: RF F NS

CEF: Adjacency with MAC:

Pkts: 0/0

. LSM-MLDP R— X MVPN O HR— k
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