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DTy ME, L= Ry bT =7 ~ORA LTRSS NET, CEL V=213, RA 7«

TOP~vLFXXY AN NT 74 v 7 %%ELET, PELV—FIEFR~LTFX A X7y
MZTZLEMIML, MPLS 227 Xy b U =7 ~D T L& Ry MEERLET, Ty
ME, 27 v—% (P) IZEZET 5 L. MP2MP D7 7 4 /L k MDT £ 721X P2MP ®7 — 4 MDT
WX D)7 7 AP E TEB S, TR TOMAN PEICHEESNET, N7y b
EIZEGET DL, ZLDHIFREI, IPY/LFF¥ X KXy MEIVRFA V¥ —7 = A AT
BRENET,

MLDP RX—X D MVPN %3]

MLDP I ko> THEER S NT= T~ UL A A v F & (LSP) 1%, 77U r—3 g o OEAHEIC
T, O LI IERTEET,

AUV R TTFY TR LI e —L F—T Lk~ LT % v 2 RO P2MP
LSP,

» MI-PMSI (Multidirectional Inclusive Provider Multicast Service Instance) (Z4&-3\ 72 MVPN
@ P2MP/MP2MP LSP (Rosen K7 7 1)

* MS-PMSI (Multidirectional Selective Provider Multicast Service Instance) (Z %3V 7= MVPN
A D P2MP/MP2MP LSP (/X—7 ¢ 3 3 > {k E-LAN)
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B wenmwor s—5 4 o3 moToE

F XA ZTlE, MLDP OEIED =D DR D BEE I/ MSRENFEITENFE T,

1. VRF v FFXx X RIP/RYT > bD GRE/Z MK D0 T2, BEROaT7 A 42—
T oA A~OER (S VRV a v =),

2. VILFXXYANTAUNRT Y hOBRRDZT VI BHDA v Z—T = A A~DERL (th
ﬁzﬁ/‘—— l\‘\) o

3. TRy hOH T EMEER., BEXORVRF A v Z—T7 oA Z~OEE (F 4 AR
vary J—1FR) .,

MVPN MLDP /N\—7F 1 3 > MDT O £

MVPN #4255 L, =270 3( I MPLS VPN BREE C~ L FF XY AN N T T 4 v 7
FREBLIVOVR—FTEFES, ZOXA T T, X DVPNAL—T 4 7B I OHE%E (VRF)
A VAR ATORATF XY ANy NOL—F 4 U I BIOEENYR— NS, —b
A TN —=DNy JR—= BRI D> TVPN</LFF ¥ A by EIRET D720
DAH = AL BIREESIE T, MLDP DAL, W@H DO T~V AL v F NRERERFEH S
B0, AT HPIM T8 R EETTHMEEDHY A, ZOVFUF T, ¢/ v b
X MPLS 7 ~LINIZ A 7B /WAL E L, MPLS UL A A v F/3A (LSP) IZHSWTEHRE S
7,

MVPNMLDP #— B 2LV | PEEIC & ZE AR/ 2 A MIALE S 4172 Protocol Independent
Multicast (PIM) KA A > ZFEHETEX E7,

BEDOB LT A IRHEI AL~ —ITL A T3~ FFHvy A b P—ERZRMET 5
i, =X ", =37 e — Ry NT—TRBETHAF—DO< /LT F¥ A |
N7 4y I BBIETDEX 2T DDA =T TINIRANZALEROET, LT Fr A b
VPN (MVPN) &£, BGPPMPLS VPN D X I RRAT 47 vV FFXF ¥ A~ 727 /) ny—%fH
LCTHEEY—ER T, A= Ry JR=0 &N LT, 20X R —E 224l 9,

MVPNZ, vV FF ¥ A~ AL (MD) OMEEZBHT 5 & EITMPLSVPNT 7 /o ¥—
HFrIalb—hLET, O, Yuf¥—xv Y (PE) V—HX, [A—HAH¥~— VPN
WZHEE L TV DD PE b— % & OfRAE PIM R A N—8fi 2L LE T, ZHb @ PE/L—4
e, =Ry NU—7 EOEXa TR KA LT Xy AN RAAL UERHRLET, «
NTFXXY AN N7 7497 EHTa M X — Ry NU—Z @B L TWDL0D X HIZ,
A MHE2T Xy bU—7 ETEEERET,

VPN L—F 4 7B L QEEE (VREF) A v AZ AT LIEBIO~AVF X% A b —F 4
TEBIOImET =T VMRS, T 749713, P—ERXAT o, X =Dy JR— 4
RIZH72 > T VPN bR CTEEESNET,

Rosen MVPNMLDP Y VY = —3 5 o Tld, v ha—L7Lb—r 7 —% T 7 4 v 7 &5k
THEDIZ, vIVFRA L BV —<LF KA b (MP2MP) DT 7 # /)L s MDT NiRE S E
T, 2OV Y a—arORMIE, MVPN O—ETHDLTXTOPENL—F NI DT 7 4Lk
MDT > U —ZBNTAMENHH T & TT, MVPN DFTXTD PE/L—#IZ MP2MP >V ) —
ERETHIEIE, FPEEZNL—METHNMEOP2MP Y Y —%Ekd 52 & LR LTCTYT (N
ILPEL—% D%) . Inter-AS (A7 > aA) VYa—alTlE, &2AS EOTXTDPE
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gH—rshzmor 7oo7 L ]

JV—HZNT 7 ) s MDT IZS T 5B RH 570, ZOMEITELET, 2OV 22—
TarDbH 1 ODOKREIE T4 FMDT 20 LTEREENTZ STy A, BLERWVIES

THTRXTOPEN—HIZEETLHZ L TT,

N—=F 4 arMDT 77 r—F Tt FFEDOATPENLD 77 1 v 7 BREZIET 5 M
NPENA—ZTTFN, TOASNPECRESNZPMSIIZEBMLET, ZHIZEY, Xy hU—
IWNDANTIPEN—Z2DEPLIe 720, aTHOY ) —OBPHIREES,

HHR—rENBMWDP 7O 74JL

MP2MP - BGP-AD - BGP C-mcast ¥ 7}V 7

JOJ74IL4 MLDP CH7/R— k1]
a7 7 A/)L157%/b s MDT - MLDP PIII
MP2MP - PIM C-mcast > 7}V 7

Fu 7y A2 8—F ¢ 3 MDT - MLDP | FExtie
MP2MP - PIM C-mcast > 27 51U > 7

a7 7 A4 %—F 43 3 MDT - MLDP | 35t
MP2MP - BGP-AD - PIM C-mcast > 7 F VU &

a7y A/N5,%—F ¢ 3 MDT-MLDP | FExti&
P2MP - BGP-AD - PIM C-mcast > 7+ U 7
71774/ 6 VRFMLDP - A /N0 K7 | FExbie
FV T

a7y AT e —N)LMLDP - A >3y | FERIS
Ko7 o7

a7 57 A4)L9 57 %/L s MDT - MLDP - FEXFIES
MP2MP - BGP-AD - PIM C-mcast > 7 F U > 7

a7 7 A/ 125774/~ MDT - MLDP - | 35t
P2MP - BGP-AD - BGP C-mcast > 7+ 7

a7 7 AN13F 74/~ MDT - MLDP - | %)

a7y A)N14,5—F 33 MDT-MLDP
P2MP - BGP-AD - BGP C-mast ¥ 7}V 7

X his

a7 7 A)15/3—F (3 3 MDT - MLDP
MP2MP - BGP-AD - BGP C-mast >~ 27+ 1 7

HxpIi

777 A/ 175 7 %/v ks MDT - MLDP -
P2MP - BGP-AD - PIM C-mcast > 275U o 7

L
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B vwr ~—x0 Mvpn oS

MLDP \—

MLDP ) %)) #A

FIE

A D MVPN D3

XE &

I:IQ}:E@ _n'—._l

MLDP DA% E %

BET DI

MLDP-Based MVPN |

3. ROMEELFATLET,

AV RFEEETIa Y

S

&M

enable
1 -

Device> enable

¥ibE EXEC E— REZ A% LE 1,

e RRAT—REANLET (FEksh
%a

ATy T2

configureterminal

1

Device# configure terminal

Juaua—)L a7 4 Xal— g
£ }“%Eﬁﬁébjﬁ‘aﬂo

ATvT3

mpls mldp logging notifications

1

Device (config) # mpls mldp logging
notifications

MLDP & X 7 @mmE AN LET,

ATvT4

end

1

Device (config) # end

BHEODa 7 4Xal—yarytyis
VERET LT, FHE EXEC E— RIZRE
Di‘a‘o

MLDP ~—

XD MVPN D% FE

MLDP ~— A D MVPN %% ET HITIE, IROEEEFITLET,

FIE

ARV RNFEREETIVaY

S

ATy T

enable
1 -

Device> enable

¥iME EXEC E— F&EANZ L £,

e NMAT—REANLET (FR
N8558 .
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miop ~—z 0 MveN oE ]

ARV FFEREETIVa Yy

E:)

RFw 72 |configureterminal ra— ) ar7Z 4 ¥al—ar
- T REBELET,
Device# configure terminal
RTw 73 |ipmulticast-routing IPvLVFFx AN N—T T A
Bl *—T Mz LET,
Device (config)# ip multicast-routing
RFw 74 |ipmulticast-routing vrf  vrf-name  |vyrf-name 2|3%I2F5 & X417~ MVPN VRF
- DIPVNVTF XY A M—T 4 VT hH
I LET,
Device (config)# ip multicast-routing
vrf VRF
R w 75 |vrfdefinition vrf-name VRF2, 7 4Xal—3arF— K%
Bl - PRAG L. VREAZEID B THI LIZL
D VPNILV—F 4 T A VAR R
Device (config)# vrf definition VRF EE§§1/5£7fo
RAFw 76 |rd route-distinguisher Jb— NilkBI 1 (RD) 2MERR SV ES
Bl - (VRF ZHERESE5720) o V=T«
VITT =T EHRET — 7 VA AERK
Device (config-vrf)# rd 50:11 L. RD & VRF A A H A % BHE T
7T, VPN DT 74 /L~ RD ZHE L
\ij_o
RFwF7 |vpnid oui : vpn-index VRF A A% 20 VPN ID % 5% E &
Bl EREH LT
Device (config-vrf)# vpn id 50:10
AT w78 |addressfamily ipv4 VRF7 RLRA 773U av7 4Fa
i - Lb—va = R&BliaL T, VRED
TRLR 77 IV ERHELET,
?;che(config—vrf)# address family 'ipV4—ﬁ?“‘t7“‘ Fﬂi\ VRF O IPv4
TRLATZ7 IV aEELET,
AFwF9 |mdtpreference { mldp | pim }|FED MDT %A 7 (MLDP £7-1%

&1

Device (config-vrf-af) # mdt preference

mldp

PIM) OFREZHELET,

MLDP-Based MVPN Il



B wwoe ~—x0 MvPN BT BREORE
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ARV FFEREETIVa Yy

S

ATy 710

mdt default mplsmidp group-address
11 -

Device (config-vrf-af)# mdt default

mpls mldp 172.30.20.1

VPNVRF A V AH L ADT 7 )L k
MDT /V—7 %% T LET,

ATvIN

mdt data mplsmldp
number -of-data-mdt

1 -

Device (config-vrf-af) #
mldp 255

mdt data mpls

F—% MDT F— /L CEHENAT R
L ADOHEHHAERRELE T,

ATvT12

mdt datathreshold kb/s
51

list accesslist

Device (config-vrf-af)# mdt data

threshold 40 list 1

R LS VWMEA S o vy MBEMNT
FEFRLET,

ATy 713

routetarget export
route-target-ext-community

1

Device (config-vrf-af)# route target
export 100:100

JBELZ VREOT 7 AR—k L— |
Z—ry MNMEEa I 2 =5 ¢ Z{ER L
7,

ATv 714

routetarget import
route-target-ext-community

51

Device (config-vrf-af)# route target
import 100:100

f8E LT VRFOA AR — hb— b & —
Fo MEEaI 2=F 1 2/ER L
‘a‘o

ATy 715

end

51

Device (config-vrf-af)# end

BHEOay 7 4 FXFal—varytky
varEKT LT, ¥ EXEC £— K
RV £,

MLDP R— X ) MVPN B9 2R ENFER

MLDP ~X— & D MVPN D% E % i3 5121, F#E EXEC £ — R TIROIEEZFEITLE T,

FIE

AT w71 show mpls mldp database
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MLDP R—X ) MVPN [ZE§9 %5 E DHERR

MLDP 7 — % _— 2 D # & Forx$ 5 121%, showmplsmldpdatabase =~ > R& AL E 7,
FEC 185 S 4172 FEC @ Opaque fE, B X OBE#E T NV TV r—2ay 72547 0 R
ForEnET,

1 -

Device# show mpls mldp database
* For interface indicates MLDP recursive forwarding is enabled
* For RPF-ID indicates wildcard value
> Indicates it is a Primary MLDP MDT Branch

LSM ID : CB (RNR LSM ID: CC) Type: MP2MP Uptime : 00:01:38
FEC Root : 2.2.2.2 (we are the root)
Opaque decoded : [mdt 3001:1 0]
Opaque length : 11 bytes
Opaque value : 02 000B 0030010000000100000000
RNR active LSP : (this entry)
Upstream client (s)
None
Expires : N/A Path Set ID : D5

Replication client(s):
> MDT (VRF vrf3001)

Uptime : 00:01:38 Path Set ID : D6

Interface : Lspvifl0l RPF-ID HE
33.33.33.33:0

Uptime : 00:01:22 Path Set ID : D7

Out label (D) : 2343 Interface : Vlan2222*

Local label (U): 466 Next Hop : 26.1.3.2

AT w72 showip pim neighbor [vrf vrf-name] neighbor [interface-type interface-number]
show ip pim neighbor =~ > K% AJJ L C, PIM MEZBIMROEHR AR R L E T,
1 -

Device# show ip pim vrf vrf3001 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,
L - DR Load-balancing Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.1.2 Port-channell22.3001 3d19h/00:01:30 v2 1 /DRBSPG
5.5.5.5 Lspvifl01 00:01:48/00:01:25 v2 1 /BSPG
7.7.7.7 Lspvifl01 00:01:48/00:01:25 v2 1 /DR S P G

AT 73 showip mroute [vrf vrf-name] [[active [Kbps] [inter face type number] | bidirectional | count [terse] |
dense| interface type number | proxy | pruned | sparse| ssm | static | summary] | [group-address
[source-address]] [count [terse] | interface type number | proxy | pruned | summary] | [source-address
group-address] [count [terse] | interface type number | proxy | pruned | summary] | [group-address]
active [kbps] [interface type number | verbose]]

showip mroute =~ > REZ AN LT, vAFF¥ A M—T 17 (mroute) 7 —7 /LONE
ERFLET,

1 -

Device# show ip mroute vrf vrf3001 225.1.1.1 30.22.1.10
IP Multicast Routing Table

MLDP-Based MVPN Il



MLDP-Based MVPN |

B wwr x—x0 mven ozl

ATy T4

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, ¢ - PFP-SA cache created entry,
* - determined by Assert, # - iif-starg configured on rpf intf,
e - encap-helper tunnel flag
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join

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

(30.22.1.10, 225.1.1.1), 00:31:08/00:02:14, flags: JTY
Incoming interface: Lspvifl0l, RPF nbr 2.2.2.2, MDT: [2, 2.2.2.2]/00:02:51
Outgoing interface list:
V1an3001, Forward/Sparse, 00:31:08/00:02:35

show mplsforwarding-table [network {mask | length} | labelslabel [- label] | interface interface |
next-hop address | Isp-tunnel [tunnel-id]] [vrf vrf-name] [detail]

show mplsforwarding-table =~ > K% AJj L C, MPLS 7 LRk #H-~<— A (LFIB) OWN
KaeRRLET,

{1
Device# show mpls forwarding-table vrf vr£3001
Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
150 No Label 192.168.1.0/24[V] \

0 aggregate/vrf3001
356 No Label 30.1.30.2/32[V] © Pol122.3001 192.168.1.2
357 No Label 30.1.30.1/32([V] O Pol122.3001 192.168.1.2
358 No Label 30.22.1.0/24([V] O Pol122.3001 192.168.1.2
466 [T] No Label [mdt 3001:1 0] [V] \

65660 aggregate/vrf3001
[T] Forwarding through a LSP tunnel.

View additional labelling info with the 'detail' option

MLDP X— X 0 MVPN M &% 7E 1

{51 : MLDP X —

2 0 MVPN ) ¥ #A B

MLDP ~X— Z D MVPN OFHIERTIZ., 74/ hDO MDT & 1 DL FOF —% MDT ORE
EITVWET,
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7o+ rmToiE [

FI74)L k MDT DR E

WIZ, MLDP X—ZADMVPNDF 7 /L s MDT ZHTET 502~ LET, ZOFXRTIL. NI
IRENTWD blRa PHNZHESWTWET,

10:7 2 +)L b MDT D4l

MOT Opagque Value

VPN-ID MDT#=0

PE-Marth
(Root 2)

172.30.20.3 Join
(10.5.200.2,
£38.1.200.1)

q—r:-

d57 diREdiA

PE-Central
(Root 1)

172.30.20.1

(10.5.200.2,
238.1.200.1) ,

LOP zessions

onalllinks — * 3
i/

(10.5.200.3, - 172.30.20.4 Join
238.1.200.2) TronERl (10.5.200.3,
PE-West PE-East 2381.200.2)
OO VRF

27237

DOFEIL, R T VPNIDIZBIMT AT XTOPET /NA AT—HLTWET, vpnid100:2 =
<> FlZ, mGRE F 7 VAR — M HFATHAIND MDT ZV—77 L AZBEZHZET,
TEM 24T 572912, P-Central & PE-North Z/L— k&4 252250D5 7 /L s MDT >V U —
DEHICRESNE T, T 74/ - MDT B4FED PE 734 A TEH$ 5 MP2MP ¥ U — D
BT, A — o= 7m bar (IGP) A MU v 72X ->TRED £3, MP2MP LSP
X, T 7 #/L F MDT IZxf L CTREERIY T,

ip pim mpls source LoopbackO
ip multicast-routing

ip multicast-routing vrf VRF
|

ip vrf VRF

rd 100:2

vpn id 100:2

route-target export 200:2
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route-target import 200:2
mdt default mpls mldp 172.30.20.1 (P-Central)
mdt default mpls mldp 172.30.20.3 (PE-North)

PIM X, BH D N FNA L H =T 2 A ATHDLNDO L HIZLSP-VIF ECTEfELET, oF
Y. PIM hello A »E— 23 LSP-VIF 41 L TR S 4L, 7 7 4L k MDT %41 L C PIM B
BRI SNET, o' a O IBIZIX, PE-East ® VRF IZd& 5 3 ->? PIM i#ZE
BRFRENTWVET, ZZICREHEESNTWDDIE, LSP-VIF A ¥ —7 = A A 101 f&H T
MP2MP LSP % 4 L 7= PE-West 3 & () PE-North ~ BEE2RIfE T,

PE-East# show ip pim vrf vrf3001 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,
L - DR Load-balancing Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
5.5.5.5 Lspvif0 00:18:54/00:01:33 v2 1/ SPG
2.2.2.2 Lspvif0 1d00h/00:01:34 v2 1/ SPG
22.22.22.22 Lspvif0 1d00h/00:01:34 v2 1 /DR SPG

show ip mroute =~ > RO HITIE, VRFD (S, G) = MU bFRRSINET, AU —24
2251.1.1121%. LSP-VIFA v Z—T7 = A 2101 DY N—ZA NRA T T —F 47 (RPF) A v
B —T oA A&, XA3—2222 (PE-West) MV £1,

PE-East# show ip mroute vrf vrf3001 225.1.1.1 30.22.1.10
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, ¢ - PFP-SA cache created entry,
* - determined by Assert, # - iif-starg configured on rpf intf,
e - encap-helper tunnel flag
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join

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

(30.22.1.10, 225.1.1.1), 00:31:08/00:02:14, flags: JTY
Incoming interface: Lspvifl0l, RPF nbr 2.2.2.2, MDT: [2, 2.2.2.2]/00:02:51
Outgoing interface list:
V1an3001, Forward/Sparse, 00:31:08/00:02:35

MLDP T—4 R—RX T > k) : PE-East

Zov s var ol IEIcix, PE-East ®F 7 /L k MDT %% 74— +4% MP2MP >V U —®
T—HRX=2xT M RERENTWET, 7 —F~X— 2% Opaque i MDT 3001:1 THizR S
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SANEEETY R P-Central (L— k1) [

AL, 22O MP2MP Y U — (b— hZ &2 1 2) OFRPEINET, MHFDOY Y =D AT
LD 132V . [F L Opaque fE ([[mdt3001:1 1]) 23 SHET, L— bR £9,
T MY 3E0 X, ENRTTA~Y MP2MP Y U —ThHB Z L HZ/RLTUWAHT®, PE-East %
ZDOLSP EOTRTOERBILYNATXIXYANINT T4 w7 BFEL, 2ICHNRNY I T v T —
MZZWET, A F—T A ALSP-VIF A ' Z—7 = A A 101 1%, W7D MP2MP LSP %%
LEd, n—HhLT79L (D) (%, PE-East iCL > TCZDOY Y —{ZEY Y ToHh/=F T A b
V—=LFXL T, DFED, W= PbD T T4 7%, T4~V VY —FF R yo
TV =TI TREEINET, 7V 7L (U) X, PE-EastA T 7 4 v 7 &Y
Ve = b:~DT v FARN) —AZEETHEDIEHT LTV TT (74~ VY —
DOBEIL361. Nv 7T v 7V —DEAIL363) . TUMEIE DB P-Central 755215 L T
WET,

PE-East# show mpls mldp database opaque_type mdt 3001:1
LSM ID : 3EO Type: P2MP Uptime : 00:34:24

FEC Root 1 2.2.2.2
Opaque decoded : [mdt 3001:1 1]
Opaque length : 11 bytes
Opaque value : 02 000B 0030010000000100000001
Upstream client (s)
33.33.33.33:0 [Active]
Expires : Never Path Set ID : 1CO
Out Label (U) : None Interface : Port-channel23*
Local Label (D): 361 Next Hop : 104.2.3.2
Replication client(s):
MDT (VRF vrf3001)
Uptime : 00:34:24 Path Set ID : None
Interface : Lspvifl01l RPF-ID HE

LSM ID : 21C Type: P2MP Uptime : 00:34:16

FEC Root 1 2.2.2.2
Opaque decoded : [mdt 3001:1 2]
Opaque length : 11 bytes
Opaque value : 02 000B 0030010000000100000002
Upstream client (s)
33.33.33.33:0 [Active]
Expires : Never Path Set ID : 17D
Out Label (U) : None Interface : Port-channel23*
Local Label (D): 363 Next Hop : 104.2.3.2
Replication client(s):
MDT (VRF vrf3001)
Uptime : 00:34:16 Path Set ID : None
Interface : Lspvifl01l RPF-ID HE

SARILERET > M1 : P-Central (JL— k1)

o7 va O AIFNCiX, P-Central T 57 Z A~ Y MP2MPLSP @ VRF (MDT 3001:1)
MLDP 7 —# ~X—Z x> h 1 7035A BERINTWET, B —H/1T /31 A P-Central 73/L—
FCHDLTD, Ty T AR —AET IDIERL, a—IMIZFHY Y THNTWD 7L Eh
DEHA, 272 L. 350D PE T /%A & (PE-North, PE-West, 3 X' PE-East) #7343 >0
VIV r—2ar 0747 MRHVET, IN6DOLVTF Y r—v a7 747 M. P2MP
LSPOX DA RN —L)—=RTH, ZNHDI7TAT 2 M, ~VFRA L MR NT 7 4o
7 hZELET,
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SAREET Y ) : P-Central JL— K1)

= bDOBENERIZLV T r— a0 UL, IRD2DODEALTDT~LNH D F
TO
cTURTUL (D) INBHIEFE =D F T AN —ATHDIVE—FET LR
BLETNTT (P77 4y 77083 — B F T AN —AIZRDET)

e —H T~ (U) : 2B, P-Central 726 A NR—IZREEINDETLT, T o7
AR —=LFL b= NI T 747 %HEE) L LTHEHRAESNET, m—h LT~
129 _XT, P-Central TFEFH T2 £ 9T E L72 100 DFFAN TIRE 5 7= OFEHEIZFRD T &
%9, P-Central X, % A 773 MP2MP Down ® FEC #1545 &, n— /LT~ % klE
L%,

VI =gy N TTEZE SN TG, T YRGS —A (LFIB) 2MER
SNFET, LFIBIZIX, 7Ty 7 AN =2 AT L1 o0 Y & XU AR —A0%
AZLIIT1o0 MU BRHY T, ZOEE. P-Central S/ — F TH DD, it bX2 D
VAR —LATG YLt —U AN T v T AR =L NUOHRNLFIBIZH Y £9, 7=k
ZIE, TV 10501F, BETL N T 74 v 7 BT v 7 A MY —AITIEET D720 PE-East [ 2%
fg &N 257~V P-Central CT9, PE-East "OHZELTZ T 7 4w 7id, XUV A MY —ATFN
JL 307 ZAf ] LT PE-West (2. T L 208 Zffi [l L T PE-North (2Rl &£,

P-Central# show mpls mldp database opaque_type mdt 3001:1
LSM ID : 7035A Type: P2MP Uptime : 00:01:13

FEC Root : 2.2.2.2
Opaque decoded : [mdt 3001:1 1]
Opaque length : 11 bytes
Opaque value : 02 000B 0030010000000100000001
Upstream client(s) :
33.33.33.33:0 [Active]
Expires : Never Path Set ID : 501A2
Out Label (U) : None Interface : Vlan31l~*
Local Label (D): 997 Next Hop : 104.3.1.2
Replication client(s):
MDT (VRF vrf3001)
Uptime : 00:01:13 Path Set ID : None
Interface : Lspvifl RPF-ID HE

o varomhHflziE, PE-North (NN 277 v 7 L— 1K) Z/L— k&9 % P2MP LSP O
P-Central D=2 h U RFRINTWET, ZDY VY —7TiL, P-CentraliTV V —DT7F7 L FTh
D, W—FTEHVERFA, TOD, FETREEADBDNLONHY 7,
7 v 7 AKNY—LAET ID X PE-North T& 572, P-Central |& PE-North ~»D X 7 A |k
U—AFENZT 915 280 4 CTWET, PE-NorthiZZFD%RT v 7 A MY —AL T~
TIELTWET,

« PE-East & PE-West # K92 20O L7 r—y g MY REREINET,
e v — VXN LFIBIZIZKRD 3 SO N Y NEREINFET,

e /L— K2 (PE-North) 26 7 7 4 v 7 &%fgT 51 2OF AR —LAx Y
(Z7~UVL915) o FT7 7 4 w7 i%, PE-West B8 L WPE-East 7 v b T ~ULZfEH L C
SIHIHA T AN —AZERE SN ET,
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F—% MDT

F—amtonz [

cV—TINB NI T4 I BZEL, T NI EBHERALTHY AN —AFE T
T FARNY) —ACHEETE 2007 v AR —Ax R,

Central P# show mpls mldp database opaque_ type mdt 3001:1

LSM ID 3024C (RNR LSM ID: 1026F) Type: MP2MP Uptime 2w3d

FEC Root : 2.2.2.2

Opaque decoded [mdt 3001:1 0]

Opaque length 11 bytes

Opaque value 02 000B 0030010000000100000000

RNR active LSP 101F6 (root: 22.22.22.22)

Upstream client (s)

33.33.33.33:0 [Active]

Expires Never Path Set ID D0157

Out Label (U) : 4069 Interface Port-channel31l*
Local Label (D) : 915 Next Hop 104.3.1.2
Replication client (s)

> MDT (VRF vrf3001)

Uptime 2w3d Path Set ID F0036
Interface Lspvifl RPF-ID *

7.7.7.7:0

Uptime : 1d20h Path Set ID BO1ED

Out label (D) : 25 Interface Port-channel71.1%*
Local label (U) 1 941 Next Hop 104.71.1.1
LSM ID 101F6 (RNR LSM ID: 1026F) Type: MP2MP Uptime 21:17:45
FEC Root 1 22.22.22.22 (we are the root)

Opaque decoded [mdt 3001:1 0]

Opaque length 11 bytes

Opaque value 02 000B 0030010000000100000000

RNR active LSP (this entry)

Candidate RNR ID(s) 3024cC

Upstream client (s)

None

Expires : N/A Path Set ID FO07B
Replication client (s)

> MDT (VRF vrf3001)

Uptime 20:51:46 Path Set ID CO01F
Interface Lspvifl RPF-ID *

7.7.7.7:0

Uptime : 20:51:43 Path Set ID C0020

Out label (D) 2 44 Interface Port-channel71.1%*
Local label (U) : 1191 Next Hop 104.71.1.1
33.33.33.33:0

Uptime 00:00:34 Path Set ID 100049

Out label (D) 3109 Interface Port-channel31l*
Local label (U) 1340 Next Hop 104.3.1.2

[ 19—l

ax ;&

wIZ, MLDP X—ZADMVPN D5 —% MDT #RET 2P E R~ LET, ZORTEIL.

TS hARE PHICHEDNTVET,
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11: 7—4 MDT D4l
MOT Opagque Value
VPN-ID MDT#=0
PE-Marth
(Root 2)
172.30.20.3 Join
(10.5.200.2,
238.1.200.1)
1?231320 1 P-I:E-ntraj
MDT Join TLV g (Pt
(10.5.200.2, via Default-MDT -
228.1.200.1) , ‘ P2MP LSP

} MDT Join TL"u" :
via Default-MDT

(10.5.200.3, 172.30.20.4 (g
238.1.200.2) L o= é;g?iggg
PE-West PE-East o 2)
O VRF

Zovr T a ot il

. TNTOPE F AL ZADTF—H MDT ORENERINTVE

£ ZE&Lm:vaimmwm:v/%tfff D mdt data =~ > R TILE K 60

@7 —

2 MDT Z{ET&, 2ZF B O mdtdata=z~ > RTIZLEVWEAHRETEET, F—

2 MDT DN 60 B2 5L, 5—% MDTIZmGRE 3L FR, BRI Y FRELEND
X)) OEELFEUFETHNAINNET,

ip pim vrf VRF mpls source LoopbackO

ip vrf VRF

rd 100
vpn id

12

100:2

route-target export 200:2
route-target import 200:2

mdt
mdt

default mpls mldp 172.30.20.1

(P-Central)
(PE-North)

mdt
mdt

default mpls mldp 172.30.20.3
data mpls mldp 60
data threshold 1

Il MLDP-Based MVPN

27243



| MLDP-Based MVPN

VRF mroute 57— )L : PE-West ]

VRF mroute +— 7' /L : PE-West

0w va oW NENZIE, @EEIEOEFE L L EVMEE B X 5D PE-West O VRF
mroute 7 — 7 VNFERINTWET, ZOFRRT, BH—OMP2MPLSP (A7 AID2) EIZ,
PE-West D2 DD VPN A ETLEET2OOA MY —20H Y £9, LSPiX., LSP-VIF A > & —
T2 AR0ENLTCT 7BASNDT 74/ N MDT 2R LET,

PE-West# show ip mroute vrf vrf3001 verbose.

(30.0.5.10, 228.1.1.1), 16:08:00/00:02:21, flags: FTAp

Incoming interface: V1an3001, RPF nbr 0.0.0.0

Outgoing interface list:

LspvifO, LSM MDT: 2 (default), Forward/Sparse, 16:08:00/00:03:25, Pkts:0, p

(30.0.5.10, 228.1.1.3), 15:55:20/00:01:38, flags: FTAp

Incoming interface: V1an3001, RPF nbr 0.0.0.0

Outgoing interface list:

LspvifO, LSM MDT: 2 (default), Forward/Sparse, 15:55:13/00:02:44, Pkts:0, p

o7 a ryrOWHENTIE, EEIXOEERN L EWVELZBI RO NIRER RSN TNE
7 PE-West [ MDT Join TLV A v & — Y% XFE LT, 7 —# MDT OfgEZ@MLET, Z
DE. T —4 MDT & 51% 8 TdhDH7=®, PE-East (X, /L —  =PE-West, Opaque £ = (mdt
vpn-id 8) Z &L FECTLV AL T, 7 UL~ v B> 7/ A vt —T% PE-West [Zik L %
T, VAT ALAIDIIDIZERESN, BIOLSP 2> 7Y 7 LET, 7272 L, LSP-VIF iZ5] %
BEXLSP-VIFA > X2 —7 A 20T, (S. G) =2 FVIZIE, ZOA MU —ART—%MDT
WU BboleZ bt Iy 77 7bRESNET,

PE-West# show ip mroute vrf vrf3001 228.1.1.3 30.0.5.10 verbose

(30.0.5.10, 228.1.1.3), 16:00:17/00:02:49, flags: FTAyp

Incoming interface: V1an3001, RPF nbr 0.0.0.0

MDT TX nr: 8 LSM-ID: 0xD

Outgoing interface list:

LspvifO, LSM MDT: D (data), Forward/Sparse, 16:00:10/00:02:43, Pkts:0, p

MLDP T—4 R—X T k)

ZOvT T aryoRAENTIE. AJIT A A PE-West @7 — % MDT (F) ® MLDP = ~ U
MEREINTWVWET, 20> MUICETARDSICERE LT ZIW,

« VU =% AL P2MP T, /b— FiT PE-West (5.5.5.5) T,

« Opaque fE{% [mdt 3001:1 10] T, H&HDOT —% MDT - L CWNET,

=R THDHTeD, TVLFEID S TOHRTHEREA,
DOV —IF 1oL TN = ary AT N = NIBRHY ET,
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B vwors—s~x—zxoty
* MDT = > b U (ZHEE T

PE-West# show mpls mldp database id F
LSM ID : F Type: P2MP Uptime : 00:02:37

FEC Root : 5.5.5.5 (we are the root)
Opaque decoded : [mdt 3001:1 10]
Opaque length : 11 bytes
Opaque value : 02 000B 003001000000010000000A
Upstream client (s)
None
Expires : N/A Path Set ID : 10

Replication client(s):
> MDT (VRF vrf3001)

Uptime : 00:02:37 Path Set ID : None
Interface : Lspvif0 RPF-ID HE
33.33.33.33:0
Uptime : 00:02:37 Path Set ID : None
Out label (D) : 3326 Interface : Port-channel23*
Local label (U): None Next Hop : 104.2.3.2

Zov s va ol helcix, HT 3 A TH D PE-East D5 — X MDT OF — X ~_X— AT
Y RMURFERENTHET, £/, T 74/ b MDT 241 L T PE-West 22 5 1%(5 4172 MDT

JoinTLV A v —Y b FREINFET, MDT Join TLV X v —121%, PE-East )3T ~L~< v E°
v 7 A — P2MP LSP Z1EAL L T PE-West D/L— MMIRT 72 DI KB T _RT ORI G
FHTWET,

PE-East# show mpls mldp database opaque_type mdt 3001:1
LSM ID : CD Type: P2MP Uptime : 00:33:46

FEC Root : 2.2.2.2 (we are the root)
Opaque decoded : [mdt 3001:1 1]
Opaque length : 11 bytes
Opaque value : 02 000B 0030010000000100000001
Upstream client (s)
None
Expires : N/A Path Set ID : D8

Replication client(s):
> MDT (VRF vrf3001)

Uptime : 00:33:46 Path Set ID : None

Interface : LspviflO0l RPF-ID H
33.33.33.33:0

Uptime : 00:33:46 Path Set ID : None

Out label (D) : 348 Interface : Vlan2222*

Local label (U): None Next Hop : 26.1.3.2

LSM ID : CE Type: P2MP Uptime : 00:33:38

FEC Root : 2.2.2.2 (we are the root)
Opaque decoded : [mdt 3001:1 2]
Opaque length : 11 bytes
Opaque value : 02 000B 0030010000000100000002
Upstream client (s)
None
Expires : N/A Path Set ID : D9

Replication client(s):
> MDT (VRF vrf3001)

Uptime : 00:33:38 Path Set ID : None

Interface : Lspvifl0l RPF-ID H
33.33.33.33:0

Uptime : 00:33:38 Path Set ID : None

Out label (D) : 2399 Interface : Vlian2222*
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F—amroezo ry ]

Local label (U): None Next Hop : 26.1.3.2

T—2MDTOLABT > +Y)

Zok s a O NBNCIE, P-Central 35 X O PE-East Z @i 9" %7 — & MDT @ LFIB = |
UMFERINTNET, LSPIZEH 45 b2 /L ID X Opaque fi [mdt 3001:1 0] T,

P-Central# show mpls forwarding-table labels 1191

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
1191 2602 [mdt 3001:1 0] [V] \
156663076 Po31l 104.3.1.2
[T] No Label [mdt 3001:1 0][V] \
45279264 aggregate/vrf3001
[T] Forwarding through a LSP tunnel.

View additional labelling info with the 'detail' option

PE-East# show mpls forwarding-table vrf vrf£3001

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
132 No Label 30.0.1.0/24[V] 0 drop
133 Pop Label 30.30.1.1/32[V] O aggregate/vrf3001
137 Pop Label 30.1.30.1/32[V] O aggregate/vrf3001
138 No Label 30.0.5.0/24[V] 0 aggregate/vrf3001
142 [T] No Label [mdt 3001:1 0] [V] \

905056 aggregate/vrf3001
145 [T] No Label [mdt 3001:1 0] [V] \

7448 aggregate/vrf3001
[T] Forwarding through a LSP tunnel.

View additional labelling info with the 'detail' option

5l : MVPN 7O 74 JL1-TF 274 JL ~ MDT-MLDP MP2MP - PIM C-mcast
TF) T DERTE
WIZ., MVPN 777 A )L 1 R ETHH %2R LET,

vrf definition one
rd 1:2
vpn id 1000:2000
|
address-family ipv4
mdt default mpls mldp 10.100.1.1
route-target export 1:1
route-target import 1:1

exit-address-family
|

ip multicast-routing vrf one
mpls mldp logging notifications
router bgp 1

bgp log-neighbor-changes

neighbor 10.100.1.7 remote-as 1

neighbor 10.100.1.7 update-source Loopback0
|
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. 5l : MVPN 02 7 4 JL 13- T 7+ JL k MDT - MLDP - MP2MP - BGP-AD - BGP C-mcast >4+ 1) > J DE&E

address-family vpnvé

neighbor 10.100.1.7 activate

neighbor 10.100.1.7 send-community extended
exit-address-family

|

address-family ipv4 vrf one

redistribute connected

neighbor 10.2.2.9 remote-as 65002

neighbor 10.2.2.9 activate
exit-address-family

MLDP-Based MVPN |

%] : MVPN 7’82 7 4 )L 13- T 7 4 JL k MDT - MLDP - MP2MP - BGP-AD

-BGP C-mcast >+ ') VT DEKE

WIZ, MVPN 72 7 7 A )V 13 R ETHW AR LET,

vrf definition one
rd 1:1
vpn id 1000:2000
|

address-family ipv4

mdt auto-discovery mldp

mdt default mpls mldp 10.100.1.3
mdt overlay use-bgp

route-target export 1:1
route-target import 1:1

exit-address-family
|

interface Ethernet2/0

vrf forwarding one

ip address 10.2.1.1 255.255.255.0
ip pim sparse-mode

router bgp 1

neighbor 10.100.1.7 remote-as 1

neighbor 10.100.1.7 update-source Loopback0
|

address-family ipv4 mvpn

neighbor 10.100.1.7 activate

neighbor 10.100.1.7 send-community extended
exit-address-family

|
address-family vpnvi4

neighbor 10.100.1.7 activate

neighbor 10.100.1.7 send-community extended

exit-address-family
|

5 : MVPN 7’87 7 1 JL14-/\—T 1 < 3 > MDT- MLDP P2MP - BGP-AD

-BGPC-mast 9+ VI DHTFE
WIZ, MVPN 707 7 A )V 14 ZRET HH 2R~ L ET,

vrf definition one
rd 1:1
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|

address-family ipv4

mdt auto-discovery mldp
mdt strict-rpf interface
mdt partitioned mldp p2mp
mdt overlay use-bgp
route-target export 1:1
route-target import 1:1
exit-address-family

interface Ethernet2/0

vrf forwarding one

ip address 10.2.1.1 255.255.255.0
ip pim sparse-mode

|

router bgp 1
neighbor 10.100.1.7 remote-as 1
neighbor 10.100.1.7 update-source Loopback0
|
address-family ipv4 mvpn
neighbor 10.100.1.7 activate
neighbor 10.100.1.7 send-community extended
exit-address-family
|
address-family vpnv4
neighbor 10.100.1.7 activate
neighbor 10.100.1.7 send-community extended
exit-address-family
|
address-family ipv4 vrf one
redistribute connected
neighbor 10.2.1.8 remote-as 65001
neighbor 10.2.1.8 activate

exit-address-family
|

MLDP X— X 0 MVPN O H%5E & &

mLop ~—2 o> MveN i ]

ROFIZ, ZOFEY2a—/LTHHT2HEDY U —2ABIUOMERFHRZ R LET,
TN DOEREIE, FFICHRR SN TWARWVIRY  BASHY V=R LUEOTXTDY U =T

HTE T,

J1y—= RERE FERETEHR

Cisco IOS XE MLDP-Based | MLDP ~<— A D MVPN #fE1L, ~/LFF v A MAERT
Amsterdam 17.3.3 | MVPN A _—F*y hU—=2 (MVPN) a7 Xy hT—2TO

WEEIS, RA v PV —<ALFRA L~ (P2MP) BLW
W IVTFRA Y N —<VFRA N (MP2MP) 7L A
A F RRA (LSP) &RET DHT2DD T~ Vi 7 1
k=/b (LDP) O¥riRfEREZ 1Mk L 7,
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B vwr ~—x0 Mvpn oeEE

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 b =T A A=V DY R—
MEHRZHRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7
7 ALET,
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CORF2IAVMNEI, RKEVRAOARITRF 2 AV MNDSEMRTT, YV IBHRICODEXLTIE
. BERBRIBEFAT. ZEBRICTZ Y 77— DHD. UV IEOR-IHBEI/LTEThTWNS
BEFHDEITEEZCTELIEZD, HBLETHLEZNMREBDFTIDT, IEXLBABICDL
TIKETAIPMDRF AV M ESELESZL,



