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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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MLDP RXR— X ) MVPN DX E HE

MLDP D #)HiE& E DR 7E

MLDP DOHIHIRRE 2 ET HI2IE, IROEEEZFEITLET,

FIRDHE

F IR D

enable

configureterminal

mpls mldp logging notifications
end

PwN s

ARV RFERETIVa Y

E:)

&

enable
1

Device> enable

ke EXEC E— N2 B L ET,
e RATU—KREANLET (ERENEHE)

ATvT2

configureterminal

1 -

Device# configure terminal

Ta—N)L ary 74X al—ay T— Neth
Li‘a_o

ATvT3

mpls mldp logging notifications

1

Device (config) # mpls mldp logging notifications

MLDP 0 X 7 @mEAENC L ET,

ATv74

end

1 -

Device (config) # end

BEOay 74 X2l —artvyiarsaz&TL
T. HME EXEC E— FICREY 7,

MLDP XR— X ) MVPN D% E

FIEOHE

MLDP ~X— Z ® MVPN ZHET 521,

1. enable
2. configure terminal

Il MLDP-Based MVPN
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ip multicast-routing
ip multicast-routing vrf
vrf definition vrf-name

rd route-distinguisher

vpnid oui : vpn-index
addressfamily ipv4
mdt preference {

©ONDO AW

vrf-name

midp | pim

miop ~—z 0 MveN oE ]

}

10. mdt default mplsmldp group-address
1. mdtdata mplsmidp number-of-data-mdt
12. mdt datathreshold kb/s list accesslist

13. routetarget export
14. routetarget import

route-target-ext-community
route-target-ext-community

15. end

F gD FEH
ARV FERETIVa Yy EL:Y

RATw 71 |enable ¥#E EXEC E— FZ AN LET,
i ¢ NMAT—REANLET (FERINTHGE)
Device> enable

ZF v F2 |configureterminal Ju—RL AT 4 ¥al— gy T— RERh
i - LET.
Device# configure terminal

RTwv 73 |ipmulticast-routing IPvLFFXYARN—F 4 ThAFT—T ML
{1 EJUaS
Device (config) # ip multicast-routing

RTw 74 |ipmulticast-routing vrf  vrf-name vrf-name 513412 H§ % & 4172 MVPN VRF O IP < /L F
Bl - Fr A M—T 4 T EENMILET,
Device (config)# ip multicast-routing vrf VRF

A5y 75 |vrf definition vrf-name VRFa 7 4 ¥ a2lb— g F— R&BA L, VRF
- HEFEDLETHILICEY VPNAL—T 47 A

AL ARERLET,

Device (config)# vrf definition VRF

ATwv 76 |rd route-distinguisher J— kB (RD) AMERSALET (VRF ZHRE

1 -

Device (config-vrf)# rd 50:11

SHAHED) N—TFT 4T T —T N RET—T
JVEVERL L., RD & VRF A > A% o A % BT
T. VPNOF 74/ s RD #HEELET,

MLDP-Based MVPN Il
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ARV RFERETI3Y E]:g]

25w F7 |vpnid oui : vpn-index VRF A A K  ADVPNID % %€ F 7138 H L %
1§| : j"o
Device (config-vrf)# vpn id 50:10

ZFw 78 |addressfamily ipv4 VRE7 FL AR 773 av74Xal— gy
Bl - T RF&ZBIELT, VRFOT FLA 77 IV %4

ELET,
Device (config-vrf)# address family ipv4 . ipV4 e — }‘fi\ VRE D IPv4 7 KL A7 &
TUERELET,

RFw 79 |mdtpreference { midp | pim } FrE D MDT # A 7 (MLDP £ 721X PIM) D% iE %
15'] : *E‘H/:E’szﬁ—o
Device (config-vrf-af)# mdt preference mldp

X w710 | mdtdefault mplsmlidp group-address VPN VRF A Y A ¥ L ADT 7 4/ ks MDT 7 /L—
. TRBELET.
Device (config-vrf-af)# mdt default mpls mldp
172.30.20.1

RT w71 |mdtdata mplsmidp number-of-data-mdt T—HMDT 7 — /L THERINDT L AOHPH%
Bl EELET,
Device (config-vrf-af)# mdt data mpls mldp 255

X w712 |mdtdatathreshold kb/s list accesslist HRHE | X MEA S By MNIOBETCERLET,
i -
Device (config-vrf-af)# mdt data threshold 40 list]
1

25w F13 |routetarget export  route-target-ext-community |35 L7z VRE D2 A A — h b— k X —4 v MK
- Hm o= EERLET,
Device (config-vrf-af)# route target export
100:100

23w 714 |routetarget import  route-target-edt-community | f5iE L7z VRF O LAl— f— h Z—4 o M

&1

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

23227 4 B IFRLET.
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MLDP R—X ) MVPN [ZE§9 %5 E DHERR

ARV RFERETI Y S

AT v 715 |end HIEOa Ly 74 X2l —Tarkylara2&T
Bl - L. ¥ EXEC E— FIZRED £,

Device (config-vrf-af)# end

MLDP R— X ) MVPN B9 2R FENDFER

MLDP ~<X— A D MVPN DR E & MR 3 2121, $5# EXEC E— R TROIEEZFITLE T,

FIRDHE

1. show mpls mldp database

2. show ip pim neighbor [vrf vrf-name] neighbor [interface-type interface-number]

3. showip mroute[vrf vrf-name] [[active [kbps] [inter facetype number] | bidirectional | count [ter se]
| 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 [ter se] | interface type number | proxy | pruned | summary]
| [group-address] active [kbps] [inter face type number | ver bose]]

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

F IR D

AT 71 show mpls mldp database

MLDP 7 — % _— 2 DO IE#R % FR~ 4 5121%. show mplsmldp database =~ > K& A LE£$, FECHEH =&
M7= FEC @ Opaque fi, BIOB#f TSNV TV r—var 77447 MREREINET,

51

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 H
33.33.33.33:0

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

MLDP-Based MVPN Il
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B wwoe ~—x0 MvPN BT BREORE

Out 1
Local

abel (D) : 2343 Interface : Vlan2222%*
label (U): 466 Next Hop : 26.1.3.2

AT 72 showip pim neighbor [vrf vrf-name] neighbor [interface-type interface-number]

ATvT3

show ip pim
il -

neighbor =~ > K& AJJ LT, PIM BEBERROIEREZ TR L ET,

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
Address
192.168.1.2
5.5.5.5
7.7.7.7

Interface Uptime/Expires Ver DR

Prio/Mode
Port-channell22.3001 3d19h/00:01:30 v2 1 /DRBSPG
Lspvifl0l 00:01:48/00:01:25 v2 1 /BSPG
Lspvifl0l 00:01:48/00:01:25 v2 1 /DR S PG

show ip 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] | inter face type
number | proxy | pruned | summary] | [group-address] active [kbps] [inter face type number | ver bose]]

showipmroute =~ > REZ AN LT, vAFF¥ A M—T 17 (mroute) 7—7 /VONELZ R LE

7,
51 -

Device# show ip mroute vrf vrf3001 225.1.1.1 30.22.1.10

IP Multicas
Flags: D -

* X IO 2 QKNG XHAaHe
I

)
I

Outgoing in
Timers: Up
Interface

(30.22.1.10
Incoming
Outgoing

V1an300

t Routing Table

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,

Received BGP C-Mroute, g - Sent BGP C-Mroute,

Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
Received BGP S-A Route, g - Sent BGP S-A Route,

RD & Vector, v - Vector, p - PIM Joins on route,

VxLAN group, c¢ - PFP-SA cache created entry,

determined by Assert, # - iif-starg configured on rpf intf,
encap-helper tunnel flag

terface flags: H - Hardware switched, A - Assert winner, p - PIM Join
time/Expires

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

, 225.1.1.1), 00:31:08/00:02:14, flags: JTY

interface: Lspvifl01l, RPF nbr 2.2.2.2, MDT: [2, 2.2.2.2]/00:02:51
interface list:

1, Forward/Sparse, 00:31:08/00:02:35

R T w74 show mplsforwarding-table [network {mask | length} | labelslabel [- label] | interface interface | next-hop address
| Isp-tunnel [tunnel-id]] [vrf vrf-name] [detail]
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mLop ~—2 0> MveN ol I}

show mplsforwarding-table =~ > K% AJj LT, MPLS 7 ~LlikfE#— A (LFIB) ONEZF R LE

—;«O
1 -

Device# show mpls forwarding-table vrf vr£3001

Local
Label
150

356
357
358
466

[T]

Outgoing Prefix Bytes Label Outgoing Next Hop
Label or Tunnel Id Switched interface
No Label 192.168.1.0/24[V] \

0 aggregate/vrf3001
No Label 30.1.30.2/32[V] O Pol122.3001 192.168.1.2
No Label 30.1.30.1/32[V] O Pol122.3001 192.168.1.2
No Label 30.22.1.0/24([v] O Pol122.3001 192.168.1.2

[T] No Label [mdt 3001:1 0][V] \
65660 aggregate/vrf3001

Forwarding through a LSP tunnel.
View additional labelling info with the 'detail' option

MLDP X— 2 0 MVPN M % 7E 1

f5] : MLDP X— X M MVPN O #)# E 5

MLDP X—Z D MVPN OHJHIREE TIXZ. 74/ D MDT & 1 2LL EDOFT —% MDT OFRE

EITVET,

FI74)L k MDT R E

&KIZ, MLDP X—AZD MVPN DF 7 /)L s MDT 2R ET A Z R LET, ZoORET. XiZ

IRENTWD blRa PHNZHESWTWET,
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B 5o+ rworons

10: 7 2 +)L b MDT D4l

MOT Opagque Value
VFN-ID MDT#=0
PE-Narth
(Root 2)
172.30.20.3 Jain
(10.5.200.2,
238.1.200.1)

q—r:-

d57 diREdiA

PE-Central
(Root 1)

172.30.20.1

(10.5.200.2,
238.1.200.1) ,

LOP zessions
on all links

(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)

27237

O VAF

OFEIE, R VPNID BT 5T _XTCDOPE T NA AT ELTWET, vpnid100:2 =
<> Fld, mGRE F 7 VAR — M HFATHHAIND MDT ZV—77 LA 2B ET,
TEM 24T 572912, P-Central & PE-North Z/L— k& 42522505 7 /L s MDT >V U —
DFICERESINE T, T 74/ s MDT BMFED PE 7 34 ATHHT 5 MP2MP ¥ U — D
BT, A — o= 7m ban (IGP) A MU v ZIZX->TRED £5, MP2MP LSP
X, T 7 4/ MDT &5 L CTHREERIG T,

ip pim mpls source Loopback0
ip multicast-routing

ip multicast-routing vrf VRF
|

ip vrf VRF

rd 100:2

vpn id 100:2

route-target export 200:2

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)

Il MLDP-Based MVPN
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PIM [ B8£%

pivmiszEE [

PIM X, BH D N FNA L H—T 2 ATHDLNDO L HIZLSP-VIF ETEfELET, oF
V. PIM hello A »E— 23 LSP-VIF #41 L TR S 4L, 7 7 4L k MDT %41 L C PIM Bt
BRI SNE T, o' a O IBIZIX, PE-East ® VRF IZd& 5 3 ->® PIM i#ZE
BRFRENTWET, ZZICRHEESNTWDDIE, LSP-VIF A ¥ —7 = A A 101 #&H T
MP2MP LSP % 4 L 7= PE-West 3 L () 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
Address
5.5.5.5
2.2.2.2
22.22.22.22

Interface Uptime/Expires Ver DR

Prio/Mode
LspvifO0 00:18:54/00:01:33 v2 1/ SPG
LspvifO0 1d00h/00:01:34 v2 1/ SPG
Lspvif0 1d00h/00:01:34 v2 1 /DR SPG

show ip mroute =~ > RO HITIE, VRFD (S, G) = MU bFRRSINET, AU —24

225.1.1.11Z4

J. LSP-VIFA > Z—T 2 A4 Z 10l DU NR—RARZ T+ TU—F (7 (RPF) A

B—T A AL, FTA3—2222 (PE-West) BNV £9°,

PE-East# show ip mroute vrf vrf3001 225.1.1.1 30.22.1.10

IP Multicas

t 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,
7Z - 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

(30.22.1.10
Incoming
Outgoing

V1an300

MLDP T—4 X—ZX T > k1) : PE-Ea

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

, 225.1.1.1), 00:31:08/00:02:14, flags: JTY

interface: Lspvifl0l, RPF nbr 2.2.2.2, MDT: [2, 2.2.2.2]1/00:02:51
interface list:

1, Forward/Sparse, 00:31:08/00:02:35

st

Zov s var oW BNziX, PE-East OF 7 %Lk MDT % %7K — 925 MP2MP Y U — D
T=HRXR=2xT N RERRENTWET, 7 —FX— (% Opaque i MDT 3001:1 THiR S
AL, 22O MP2MP >V U — (b— b Z&I212) OFRMNEINET, MHOY ) =D 2T
AL ID (X872 0 | [ U Opaque fE ([[mdt3001:11]) 2MEH SN E TR, L— FBRERD 9,
T hU3E0IE, ENRT T A~ MP2MP Y U —ToH B Z L EZ/RLTWAT=®, PE-East I

MLDP-Based MVPN Il



MLDP-Based MVPN |

B s~z by Pcenal GL—H1)

ZDOLSP EOTRTCOEBIEINT XY AN NT T4 v 7 BBEFEL, 2ICH AN I T v T )—
MoV ET, £ F—T A ALSP-VIFA ' Z—7 = A A 101 |, /70 MP2MP LSP %%
LEd, m—H17-UL (D) X, PE-EastiCL > T2V U —IZE 4 THREZE T A b
V=T~V TY, DFED, =D NI T4 v 7F, 774V —FF v o
Ty —=DONTINNTRZEINET, 7TV 87~ (U) I&, PE-EastiS N7 7 1 v 7 %Y
Ve = ~DT v T AR —=AZEETIEDIHEHT 7V TT (74~ V) —
DFEINL 361, Ny 7T v 7V —DFAE13363) , 7L EHB B S P-Central 2»5H%1{5 LT

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 [Activel]
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 : Lspvifl0l RPF-ID HE

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

FEC Root : 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 [Activel]
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 : Lspvifl0l RPF-ID HE

SAR)VEEET Y MY : P-Central (JL— K1)
ZO0kvrva OB IIBNZIE, P-Central TH D7 T A~ U MP2MPLSP ™ VRF (MDT 3001:1)
MLDP 5 —# _X— 2T I 7035A NERINTWET, 7 —H/15 /31 A P-Central 23/L—
FCHDD, 7Ty 7T AR —LET DI, a—H/WVZE DB THENTWD T-ULTH
DERA, -77L. 320 PEF/3A % (PE-North, PE-West, 3 X (XPE-East) #3350
VN r—2a 02947 MRS ET, IOV r—v a4 7 M. P2MP
LSPOX T AR —L)—RTE, ZNHDTITAT L MI, vAFRA LV MERINF T ¢ v
7 EZELET,
—FDOBENSREZL T r— a0 RUIZIE, IRD2ODZ A TDTULniH 0 F
ﬁ—o
T RI~UL (D) DI, = F~DE T AN —ATHALIE—FNET D5
BLFEIF~LTT (74w 70— — DX T AN —AIZ 0 ET)
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SANEEETY R P-Central (L— k1) [

e — LT ~YL (U) : Zibid, P-Central 22D FA N—|ZHMMEEINDET~ILT, T

ARY—=LTFL b= NI T 747 %FE) ELTHERHSRET, v—H L7 ~L
I£9XT, P-Central T2 X 9 IZE%E L72 100 OFFHN ThhE 5 7= D BLIZHRB] T &
¥, P-Central 1Z. ¥ 7" MP2MP Down ® FEC 2% %5 &, n—A N T YL & EE
L%,

LV =gy N TTERE SN TG, T UUEREE#R—A (LFIB) 2MER
SNFET, LFIBICIEL, 7Yy 7T A M) =L RXRAZT L1 2O R & XU AR —AN
AZTELIIZ1 OO FURBD FT, ZOEFE. P-Central 3/b— F THHT=D, XnTHX Y
VAR = ATG YL LU EINET v T AN )= AT N DHNLFIBIZHD FT, 2L
ZIE, TV 105 1%, BET T T4 v BT v T A RY —AITIRET S 72D PE-East (2%
fg &N 25 7~V P-Central T9, PE-East "OLZELTZ N T 7 4w 7id, XUV A MY —ATAR
JL 307 ZAf ] LT PE-West (2, L 208 Zf#i il L T PE-North (2R &£,

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

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 : 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 *

Zokv 7 var ol IFizix, PE-North (N7 7 v 7 v— LK) &)— k&35 P2MP LSP @
P-Central D> N Y NFEREINTWET, 2OV U —7TiE, P-Central 1TV V —DTF L FTh
D, —FrTIEHY A, TOEDH, EETRIEANBWNO0HD F7,

« 7 w7 AN —ALET ID L PE-North T& 5 7-2%, P-Central (& PE-North ~D ¥ 7 . A |k
U — A FENZT V915 280 24T TWEJ, PE-NorthlZF D% 7T v 7 A R —AT~L
TIRELTWET,

« PE-East & PE-West #9220V 7 r—v g MY REREINET,
e v — VXN LFIBIZIZKRD 3 5O Y NEREINFT,

e /L— 12 (PE-North) 26 v 77 4 v 7 &%fET 51 2OX AR —Ax Y
(Z7~UV915) o FT7 7 4 w71k, PE-West 8 X WPE-East 7 v b T ~ULZfEH L C
SHICHTUA RN —ATIRESNET,

V=TI NI T4 BZEL, TN T EHERALTH VAN —AE T
T FARN) —AIEETE 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 1 2.2.2.2
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T—% MDT D

Opaque decoded
Opaque length
Opaque value

11 bytes

RNR active LSP 101F6 (root:
Upstream client (s)

33.33.33.33:0 [Active]

Expires Never

Out Label (U) : 4069

Local Label (D) : 915
Replication client (s)

> MDT (VRF vrf£3001)

Uptime 2w3d
Interface Lspvifl
7.7.7.7:0

Uptime : 1d20h

Out label (D) : 25

Local label (U) : 941

LSM ID 101F6 (RNR LSM ID: 1026F)
FEC Root : 22.22.22.22

Opaque decoded
Opaque length
Opaque value

11 bytes

RNR active LSP (this entry)
Candidate RNR ID(s) 3024cC
Upstream client (s)

None

Expires N/A
Replication client (s)

> MDT (VRF vrf3001)

Uptime 20:51:46
Interface Lspvifl
7.7.7.7:0

Uptime : 20:51:43
Out label (D) : 44

Local label (U) 1191
33.33.33.33:0

Uptime 00:00:34
Out label (D) 3109
Local label (U) 1340

=1 ]

a3 AE

[mdt 3001:1 0]

02 000B 0030010000000100000000
22.22.22.22)

Path Set ID
Interface
Next Hop

Path Set ID
RPF-ID

Path Set ID
Interface
Next Hop

Type: MP2MP
(we are the root)
[mdt 3001:1 0]

02 000B 0030010000000100000000

Path Set ID

Path Set ID
RPF-ID

Path Set ID
Interface
Next Hop

Path Set ID
Interface
Next Hop

Uptime

MLDP-Based MVPN |

D0157
Port-channel31*
104.3.1.2

FO0036

BO1ED
Port-channel71.1%*
104.71.1.1

21:17:45

FOO07B
COO01F

C0020
Port-channel71.1%*
104.71.1.1

100049
Port-channel31l*
104.3.1.2

®IZ, MLDP X—ADMVPN OF —% MDT R TET 20z~ LET, ZORTITE. KRS

NTWD bRa VBN HEDINTNET,
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11:7—45 MDT (45

PE-Marth
(Root 2)

F—amtonz [

MOT Opagque Value
VFN-ID MDT#=0

172.30.20.3 Join
(10.5.200.2,
£38.1.200.1)

4

MODT Join TLV -

P-Central

=a (Foot 1)

(10.5.200.2,  via Default-MDT -
238.1.200.1), . P2MP LSP
ﬁ ) MDT Join TL"u" :
via Default-MDT
(10.5.200.3, 172.30.20.4 (g
238.1.200.2) = é;g?gggg
PE-West PE-East o 2)
a
) VRF E

Zovr T a ot il

. TNTOPE FNAAL ZADTF—H MDT ORENFERINTVE

T, MNERBMa~ Y Nk mdt data =~ R TY, &AFIO mdtdata 2~ > R Tidi K 60
M7 —% MDT Z{ER T, 2FB DO mdtdata=z~ > RTIZLEVWEAHRETEXET, 5F—
2 MDT DN 60 B2 5L, 5—Z MDTIZmGRE 3V FR BRI Y FRELEND

) OEE LR CGETHMHASET,

ip pim vrf VRF mpls source LoopbackO

|

ip vrf VRF

rd 100:2

vpn id 100:2

route-target export 200:2

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)
mdt data mpls mldp 60

mdt data threshold 1
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B vrRFmroute 7 — L : PE-West

VRF mroute ~— 7' /L : PE-West

o7 va oW NBNTIE, @EEIEOEFE L L EVME A B X 5D PE-West O VRF
mroute 7 — 7 VINFRENTWET, ZTORAT, B—DOMP2MPLSP (A7 AID2) EIZ,
PE-West D2 DD VPN A ETLEET2OOA MY —20H Y £9, LSPiX., LSP-VIF A > ¥ —
TxARA0ENLTCT 7EASNDT 74/ F MDT & 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:

Lspvif0O, LSM MDT: 2 (default), Forward/Sparse, 15:55:13/00:02:44, Pkts:0, p

o7 a ryrOWHENTIE, EEILOEERN L EWVELBI EHOB NI RERRINTNE
9, PE-West (X MDT Join TLV A v E— Y% %E LT, 7—% MDT OfFEZ @M LET, =
Da. 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 [ZiKk L %
T, VAT ALAIDIEIDIZERESN, BIOLSP 27U 27 LET, 7272 L, LSP-VIF iZ5] %
FEELSP-VIFA > Z—7 A A0TC%, (S. G) = hUIZIZ, ZDA MY —LNFT—% MDT
WU ol 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)

Zokvrva ol Amii. AT 314 A PE-West 5 — % MDT (F) @ MLDP = k
MERINTWET, 2O FVICETARDEICEE L TLE I,

« VU =% AFTP2MP T, /b— FiT PE-West (5.5.5.5) T,
« Opaque fE{% [mdt 3001:1 10] T, H&HMDOT —% MDT &~ L TN ET,
=R THDHTD, TVLFEID S TOHRTHEREA,
ZOV)=ZE 1OV T N =y ar 74T b2 NI RBHY FT,
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mwp 7—s~—2x> kY [

« MDT = kU IZWNEWEE T,

PE-West# show mpls mldp database id F

LSM ID : F Type: P2MP Uptime 00:02:37
FEC Root :
Opaque decoded
Opaque length
Opaque value
Upstream client (s)

5.5.5.5 (we are the root)
[mdt 3001:1 10]

11 bytes

02 000B 003001000000010000000A

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 *

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 varolhElcix, HT 3 A TH D PE-East D5 —H MDT OF — X _X— AT
Y RMURERENTHET, £/, T 74/ b MDT 241 L T PE-West 7 5 1%(5 &7 MDT

JoinTLV A v —Y b FREINFE T, MDT Join TLV X v —121%, PE-East )37 ~L~< v E°
v 7 A — P2MP LSP Z1EAL L T PE-West D/L— MMIRT 72 DI KB T _RTOR RN 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 Lspvifl0l RPF-ID *
33.33.33.33:0
Uptime 00:33:46 Path Set ID : None
Out label (D) 348 Interface : Vlian2222*
Local label (U): None Next Hop 26.1.3.2
LSM ID : CE Uptime 00:33:38

FEC Root
Opaque decoded
Opaque length
Opaque value
Upstream client (s)

Type: P2MP

2.2.2.2 (we are the root)
[mdt 3001:1 2]

11 bytes

02 000B 0030010000000100000002

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 *
33.33.33.33:0
Uptime 00:33:38 Path Set ID : None
Out label (D) 2399 Interface : Vlian2222*
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B 7—swrowmszory

Local label (U): None Next Hop : 26.1.3.2

T—2MDTOLABT > +Y)

Zok s a O NBNCIE, P-Central 35 X ) PE-East Z @i 9" %5 — & MDT @ LFIB =
UMNFERINTWET, 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 07 7 4 JL 13- T 7 #+JL k MDT - MLDP - MP2MP - BGP-AD - BGP C-mcast >4+ 1) ¥ D% 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

%] : MVPN 7’82 7 14 )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

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

vrf definition one
rd 1:1
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B vwoe ~—z0 mven oigteERE

|
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 & &

ROFIZ, ZOFEY2—/LTHHT2HEDY U —2ABIUOEERFHRZ R LET,
N6 DOEREIE, FFICHRR SN TWARWVIRY | BASHY V=R LUEOTXTDY U =T

HTE T,
J1y—= RERE FERETEHR
Cisco IOS XE MLDP-Based | MLDP ~<— A ® MVPN #fElL, ~/LFF v A MAERT
Amsterdam 17.3.3 | MVPN A ~_—F*y hU—=2 (MVPN) a7 Ry hT—2TO

WIS, RA v PV —<ALFRA L~ (P2MP) BLW
W IVTFRA Y N —<VFRA b (MP2MP) 7L A
A F R/RA (LSP) 2RET DHTDD T~ Vi 7 1
k=L (LDP) ORiRFEREZ 1Mk L £ 7,
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mLop ~—2 o> MveN i ]

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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B vwr ~—x0 Mvpn oeEE
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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,



