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MLDPE R 1REF N IHEE :

. XYIMP LSPHIFEC ( R EXBMTEHE )
. [AMP LSPZ BL4E &7

HTRET

- TERERTIHMP LSPIRS RIPAER.
- FERENAENEERS H,

EBRHMET

. FEAESBHICHIMP LSPRR ST R IPAHIER.
- FEFETHAORPES R RBSEE,
- MP LSPRIZFCIEN , b LATEE,

- RFFABRR AT £ MP LSP,

BES & Hh(LDP) R R BE £ & EHMI(FECH# RFC5918

REBENFECTEREREORNEERENMBFEC, TEEFECRURREMIELNR , A
TREEMWES.

RECBEAFFECTEMNBRNR :
0 1 2 3

01 23456 7TEBE501 23458 7850123456 7TE5012Z

O T T e A R A A N Y LT LT L F T T T 0 T N A e At R e P T T Tt A e o

| Typed (0xU05) | FEC Element | Len FEC Type

| Wildecard | Tyoe | Info
o Additional FEC Type-speclific Information o
' (Optional) '

BANEER : — N5\ FECTEZRE(0x05),
LDP [REC5036] 7 ¥ &% EMK(FEC) D E#rZL, LDPHELDPEEHERAFEC TLVIEEFEC,
LDP FEC TLVEB#E—A1HZAFECt%E, FECITEAFEFECHKEMAEREIERE,

REC 50365 T WAPFECRE ( BIRMEER ) , R XHIEE 7T HAFECKE ; flm , HSH
[REC4447]FI[MLDP].

WIRFC 5036 EE , BEFFECTTERERIE S ALY RMEXMFIBFEC,

RFC 503615 E /I I — ) R B FBEMAFECTREATE RSN BER L ERENFTBFEC,
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SR EROT KLFE AMPLS MLDP,

# mpls midp logging

HE2 EROHEAMLDPHRE S

£PE1, PE2MIPE3 L

# ip multicast vrf inband-MLDP mpls midp

# ip pim vrf inband-MLDP mpls source loopback 0
SR3.FEFTECER O MPE VRFE O #H 5 APIM SM.
£CE1, CE2, CE3MPIEVRF##ZOPE1, PE2FIPE3 L
# interface x/x

# ip pim sparse-mode

# interface loopback x/x

# ip pim sparse-mode
AEE . NEEBCEMNREMmULSEHEFED LEAPIMER

H R4 FEVRFH S AHE,

EPE1, PE2FIPE3 L

ERLRTBE,



# ip multicast-routing vrf inband-MLDP

SRS FEPER HERHPE-CEE Ox/x LB AVRF,
# interface x/x

# ip vrf forwarding inband-MLDP
HR6.FECEMPET R FEERASSM (RVRF ) .
HCETR L

# ip pim ssm default

EVRFTHIPE1, PE2, PE3LE

# ip pim vrf inband-MLDP ssm default

SBR7. BLEIGMPASSM 232.1.1.1 ( #EWEE )
FE#EWER2M3 L

CE #interface x/x

# ip pim join-group 232.1.1.1 source 10.1.0.2

g

IGP. MPLS LDP, BGPEEAIHWMBZiwBiwmHIZTEE,

EARTH , FERBIEARRERZOREMEPRIVPN AFB#EXRR, HCE-PEZHRENERR

, A EEFIFESMPLSH& EVPNRENBIEFE —ERE,
ERUF AR TR T L% (CE)IRZEB B SHIIRE

£ 1 BATYIEERE.

- WAFFTEE KN E O ERUP,
155 2 : RIWBGPH#r it R 5IVPNv4 # 1%,

B (MPLS)#% /0 &1

, BIATLTESS -

. BIFAF VPNVv4 R IEFBGPAREA FUPRASHW AT ERHBZFEEE H TBGP,

. WIFBGP VPNVARBREEGFMEZF IR,

£5% 3 RRIREIRABRE,

- RESFTEENPIMSENPIMEREX R
- WIFABIRSREVRFHEIZR,
XTFPE1. PE2FIPE3 ELPE VRF mRIB%H

. BIFVRF(S , G)MFIBRE , BREEH 4 A TEE,



- KB MCEZRICENICMPEIE TR A FE,
£55 4 - KEMPLS#E D

- RIEMPLS LSP#/Lr
- BERITR U/ OANMPLSH R,
- REMPLS P2MP LSP ping T4,

WA H 2 HI S ?

WAF SPEM B RTBIPHR KRR EFRERMEAVRE P E |, FEHEAMPLSH £ @ 24E 278 i
MPLS#HRZ,

ML E , RHFE TCEFRERKIMBIBIUETR T -8 , H A MEEEFIBHRATE SR
ZEEUATENN, HEHBEMPLSHEESHNZOBHITIRZERIRN , BASZSMITMPLSKRE
o BBHESMCEFRMIRZ(E BE(LIB)HHE L S HIEMPLSE(LFIB),

HPERMHBFZWEIMPLSHIE S , MIEMPLSIREMHEZIRE | MRERE | HREIPHRESN , &
RAERELAE. PERMBREALFIBREAEXRFE SIS O LHEE, WAE , SEKHNBGPLE
BB THEPERHBJ[ZABEEVPNVARIR R HIrE, FEBEEPER , BGPRA#IRENAYVPNEI & 7 B
BE, RHEHZEIILFIB ( BIMPLS® A% ) H,

o Configure the MLDP in the core.

MLDP: F2MP Wildcard label request sent to 11.11.11.11:0 success
4 MLDP: MPIMP Wildcard label request sent to 11.11.11.11:0 success
MIDP-NBR: 11.11.11.11:0 ask LDP for adjacencies

o MLDP: Reclaimed success lsp vif: Lspvif() address: 0.0.0.0
application: MDT wrf_id: 1
MLDP: Enabled IPvd4 on Lspvifl unnumbered with LoopbackD
MET (1) : Add interface Lspvifl
MLDP: Enable pim on lsp vif: Lspvif0
MLDP: Add success lsp vif: Lspvif0 address: 0.0.0.0
application: MDT wrf id: 1
MLDP-MDT: [gid 65536 (0x00010000)] wavl insert success
SLINEPROTO-5-UPDOWN: Line protocol on Interface Lspvif(,
changed state to up

2333
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RECEVER 2 RECEIVER 3
nRna nnn

FER1IEROFEEMLDPE , XEHE SRR,

MLDP: P2MP Wildcard label request sent to 11.11.11.11:0 success
MLDP: MP2MP Wildcard label request sent to 11.11.11.11:0 success
MLDP-MFI: Enabled MLDP MFI client on Lspvif0O; status = ok

LDP Peer 11.11.11.11:0 re-announced



MLDP-NBR: 11.11.11.11:0 UP sess_hndl: 1, (old ID: 0.0.0.0:0)

mLDP-RW: Sending RW notification message to process: mLDP Process

mLDP-RW: RW Tracking started for: 11.11.11.11

MLDP-LDP: [id 0] Wildcard label request from: 11.11.11.11:0 label: 0 root: 6.2.0.0 Opaque_len: 0
sess_hndl: 0x1

MLDP-LDP: [id 0] Wildcard label request from: 11.11.11.11:0 label: 0 root: 8.2.0.0 Opaque_len: 0
sess_hndl: 0x1

Neighbor 11.11.11.11 request for the label request to PEL.

ERALLE AR EURNEY

debug mpls midp all

AR BESEREGEREEUERINR , MENNSERINBANBEAFRZER, £H
B E X SEN R AR BE FREE RKE RN FEIRERIREFEN T REN.

SE2EVRFHRBEATRESR.

PE1l # Config t
# ip pim vrf MLDP-INBAND mpls source loopback 0
# ip multicast vrf MLDP-INBAND mpls mldp

MLDP: Enabled IPv4 on Lspvif0 unnumbered with LoopbackO

MLDP-MFI: Enable 1lsd on int failed; not registered;

MLDP: Enable pim on lsp vif: Lspvif0

MLDP: Add success lsp vif: Lspvif0 address: 0.0.0.0 application: MLDP vrf_id: 1

MLDP-DB: Replaying database events for opaque type value: 250

$LINEPROTO-5-UPDOWN: Line protocol on Interface Lspvif0, changed state to up

PIM(1): Check DR after interface: LspvifO came up!

PIM(1) : Changing DR for Lspvif0O, from 0.0.0.0 to 1.1.1.1 (this system)

%PIM-5-DRCHG: VRF MLDP-INBAND: DR change from neighbor 0.0.0.0 to 1.1.1.1 on interface Lspvif0

Use this Debug to check the preceding establishment
# debug ip pim vrf LDP-INBAND6

PEl#sh interfaces lspvif 0
Lspvif0 is up, line protocol is up
Hardware is
Interface is unnumbered. Using address of Loopback0O (1.1.1.1)
MTU 17940 bytes, BW 8000000 Kbit/sec, DLY 5000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation LOOPBACK, loopback not set

AR : MPLS MLDPiEi AR EIZ |, R WS i ARB AL,

W ERALAT

U T3BAL | HFPIM JOINGS , G)EE % EFIPES,



"' Configure the MLDP in the core.
SOURCE

MIDP: P2MP Wildcard label request sent to 11.11.11.11:0 success 10.10.02
4 MLDP: MP2MF Wildcard label request sent to 11.11.11.11:0 success
MIDP-NBR: 11.11.11.11:0 ask LDP for adjacencies o
i

mdt default mpls midp p2mp

e MLDP: Beclaimed success lsp vif: Lapvif( address: 0.0.0.0
application: MDT vrf id: 1
MLDF: Enabled IFv4 on Lspvif0 unnumbered with Loopback(
MRT (1) : Add interface Lspvifl
MLDF: Enable pim on lsp vif: Lspwifl
MLDF: Add success lsp vif: Lspwvif( address: 0.0.0.0
application: MDT wrf_id: 1
MIDF-MDT: [gid 65536 (Ox00010000)] wawl insert success
YLINEFPROTO-5-UPDOWM: Line protocol on Interface Lapvif(,
changed state to up

* & & &
L

S MLDP Keighborship

RECEIVER 2 RECENVER 3
frrder B lek] iRk

PIM(1l): Received v2 Join/Prune on Ethernet0/2 from 10.2.0.2, to us

PIM(1): Join-list: (10.1.0.2/32, 232.1.1.1), S-bit set

MRT (1) : Create (*,232.1.1.1), RPF (unknown, 0.0.0.0, 2147483647/0)

MLDP: Interface Lspvifl moved from VRF (default) to VRF MLDP-INBAND

MLDP: Enabled IPv4 on Lspvifl unnumbered with Loopback0

MLDP-MFI: Enabled MLDP MFI client on Lspvifl; status = ok

MRT (1) : Add interface Lspvifl

MLDP: Enable pim on 1lsp vif: Lspvifl

MLDP: Add success lsp vif: Lspvifl address: 1.1.1.1 application: MLDP vrf_id: 1

MLDP: LDP root 1.1.1.1 added

mLDP-RW: Sending RW notification message to process: mLDP Process

mLDP-RW: RW Tracking started for: 1.1.1.1

MLDP: Route watch started for 1.1.1.1 topology: base ipv4

MLDP-DB: Added [vpnv4 10.1.0.2 232.1.1.1 1:1] DB Entry

MLDP-DB: [vpnv4 10.1.0.2 232.1.1.1 1:1] Added P2MP branch for MRIBv4(l) label
$MLDP-5-ADD_BRANCH: [vpnv4 10.1.0.2 232.1.1.1 1:1] Root: 1.1.1.1, Add P2MP branch MRIBv4 (1)
remote label

MLDP: nhop 10.0.2.2 added

MLDP-NBR: 11.11.11.11:0 mapped to next_hop: 10.0.2.2

MLDP: Root 1.1.1.1 old paths: 0 new paths: 1

MLDP-DB: [vpnv4 10.1.0.2 232.1.1.1 1:1] Changing peer from none to 11.11.11.11:0

MLDP-DB: [vpnv4 10.1.0.2 232.1.1.1 1:1] Add accepting element nbr: 11.11.11.11:0

MLDP: [vpnv4 10.1.0.2 232.1.1.1 1:1] label mappping msg sent to 11.11.11.11:0 success
MLDP-DB: [vpnv4 10.1.0.2 232.1.1.1 1:1] path to peer: 11.11.11.11:0 changed None:0.0.0.0 to
Ethernet0/3:10.0.2.2

REZERTT(S , G)MANETBEEERERHZAMLDP , 7 BAEHEHEHEBELspvif 1

A TMLDPRER AR , FLEPIM JOIN(S , G)FF MRS EIREIMLDPEIERE. X2
P2MP MLDPH iR & 2 B o



P2MP MLDP

P2MP %48 4 % 65 'R R TR BB ML (RSVP)P2MP 7 & TA2(P2MP-TE)SEH |, M2M % 48 4% il 5d
IPv44E 3EVPN(MVPN) i F 4 1B 4725 2 & H U (MLDP)SE 3,

HEaBEE = MRENIRHERER

KinkEHER | EH-PMPRSMREHRIPHEEZ.

ARERHRE ¢ AAMREERAIRE,

-EBiREEHER  MBIE M BRIRE,

ETMLDPHIMVPNRM 4 BHE ZRX TEANENEES , MPLS2IBZMMRE, WRMSE
RENBIE LR BR BT MR EEES, CE1RMARAEARGIPARRE. PE1RREIIEELA

ABBEEE LRIRE | FFRENBEIEFEIMPLSK UM, HHIEDEAZ% O A ER(P)R

, EAMP2MPERIAMDT S P2MPEIEMDTH B SR E EHIBE L HAMEIFMEHOPE, BESE
BHOPER , X FEMIK | IPABHREENEFIZIVRFED

ﬁ Lspwif Tunnal

RECEIVER 2 RECEIVER 3
22.22.22.32 33333332

PEl#sh 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 : 1 Type: P2MP Uptime : 00:23:11

FEC Root : 1.1.1.1 (we are the root)

Opaque decoded : [vpnv4d 10.1.0.2 232.1.1.1 1:1]

Opaque length : 16 bytes

Opaque value : FA 0010 OA010002E80101010000000100000001

Upstream client(s) :



None
Expires : N/A Path Set ID : 1
Replication client(s):
11.11.11.11:0

Uptime : 00:23:11 Path Set ID : None
Out label (D) : 21 Interface : Ethernet0/1*
Local label (U): None Next Hop : 10.0.1.2

RR-P#sh 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 : 2 Type: P2MP  Uptime : 00:28:12

FEC Root 0 1.1.1.1
Opaque decoded : [vpnv4 10.1.0.2 232.1.1.1 1:1]
Opaque length : 16 bytes
Opaque value : FA 0010 OA010002E80101010000000100000001
Upstream client(s)
1.1.1.1:0 [Active]
Expires : Never Path Set ID : 2
Out Label (U) : None Interface : Ethernet0/1*
Local Label (D): 21 Next Hop : 10.0.1.1
Replication client(s):
3.3.3.3:0
Uptime : 00:28:12 Path Set ID : None
Out label (D) : 26 Interface : Ethernet0/2*
Local label (U): None Next Hop : 10.0.3.1
2.2.2.2:0
Uptime : 00:24:41 Path Set ID : None
Out label (D) : 25 Interface : Ethernet0/3*
Local label (U): None Next Hop : 10.0.2.1

RR-P#sh mpls forwarding-table labels 21

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
21 26 [vbnv4 10.1.0.2 232.1.1.1 1:1] \
0 Et0/2 10.0.3.1
25 [vbnv4 10.1.0.2 232.1.1.1 1:1] \
0 Et0/3 10.0.2.1
FEPERE LI2AMRIB:

PEl#sh ip mroute vrf MLDP-INBAND 232.1.1.1 verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group
T - SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
U - URD, I - Received Source Specific Host Report,

(10.1.0.2, 232.1.1.1), 00:00:17/00:02:42, flags: sTI
Incoming interface: Ethernet0/2, RPF nbr 10.1.0.2
Outgoing interface list:

Lspvif0, LSM ID: 1, Forward/Sparse, 00:00:17/00:02:42

HRBBRAET
LABRTF R RIZRER |, [10.1.0.2,232.1.1.1]8% % , ITE TR



Trafflc from Source 10.1.0.2 streaming from 232.1.1.1. Enters through ethemetl/2.
The packet got forwarded via Lspvif 0. -

FIM({0): Insert (10.1.0.2,232.1.1.1) join in nbr 10.1.0.2's queus MLD® Packet
PIM(0): Building Join/Prune packet for mbr 10.1.0.2

PIM({0): Adding w2 ([10.1.0.2/32, 23Z.1.1.1), S-bit Jodn
FIM({0): Send ¥v2 join/prune to 10.1.0.2 (Etheznet0f2)

MFIBwd (Ox0) : Pkt (10.1.0.2,232.1.1.1) from Ethernetd/2 (FS) accepted for
forwarding

MFIBw4 (0x0) : Pkt (10.1.0.2,232.1.1.1) from Ethernat0/2 (FS8) sent on Lapvif0,
LEM NEMAS4

1113

At the receiver side the packet reach at the Lspvif 1.
MFIBvd (Ox0): Pkt (10.1.0.2,232.1.1.1) from Lapwifl (F3) ‘for forwarding
MFIBvd (Ox0): Pkt (10.1.0.2,232.1.1.1) frea Lspvifl (FS) Iﬂli Etharnatl/0

PIM({0): Received v2 Join/Frune on Ethernetd/0 from 10.3.0.2

PIM JOIN
(L]

PIM(0): Jodn-list: (10.1.0.2/32, 232.1.1.1), S-bit set RECENVEA RECEVER 3
FIM(0): Update Ethernet0/0/10.3.0.2 to (10.1.0.2, 232.1.11 15. Porvard stats, by nINN
PIM 5G Join

XBIE10.1.0.2R W AREMN232.1.1.1, BILAARMEOO23 A,

BEaBEN Lspvif 03 %,

PIM(0): Insert (10.1.0.2,232.1.1.1) join in nbr 10.1.0.2's queue
PIM(0): Building Join/Prune packet for nbr 10.1.0.2

PIM(0): Adding v2 (10.1.0.2/32, 232.1.1.1), S-bit Join

PIM(0): Send v2 join/prune to 10.1.0.2 (Ethernet0/2)

MFIBv4 (0x0): Pkt (10.1.0.2,232.1.1.1) from Ethernet0/2 (FS) accepted for forwarding
MFIBv4 (0x0): Pkt (10.1.0.2,232.1.1.1) from Ethernet0/2 (FS) sent on Lspvif(0, LSM NBMA/4
36 28.764034 18.1.@.2 232.1.1.1 IMp 118 Echo (ping} request id=Bx@881,
Frame 36: 118 bytes on wire (944 bits), 118 bytes captured (944 bits) on interface @
Ethernet I[I, Src: aa:bb:cc:@0:10:18 (aa:bb:cc:@0:19:18), Dst: aa:bbicc:8@:32:10 {aa:bb:cc:82:30:18)
MultiProtocol Label Switching Header, Label: 24, Exp: @, S: 1, TTL: 254
Internel Protocol Version 4, Src: 18.1.8.2, Dst: 232.1.1.1
Internet Contrel Message Protocol

LB IR BB RRE# A Lspvif 0.
EEEE
EEWE , BIESEALspvif 1,

MFIBv4 (0x0): Pkt (10.1.0.2,232.1.1.1) from Lspvifl (FS) accepted for forwarding
MFIBv4 (0x0): Pkt (10.1.0.2,232.1.1.1) from Lspvifl (FS) sent on Ethernet0/0

PIM(0) : Received v2 Join/Prune on Ethernet0/0 from 10.3.0.2, to us
PIM(0): Join-list: (10.1.0.2/32, 232.1.1.1), S-bit set
PIM(0) : Update Ethernet0/0/10.3.0.2 to (10.1.0.2, 232.1.1.1), Forward state, by PIM SG Join

HBEBIEPER , ELRELSM IDME R EEHBERIESFEMPREIRE,



EERLSPVIF#E O WKL,

PElfsh ip mroute wrf MLDP-INBAND 232.1.1.1 verbose

IF Multicast Routing Table

Flags: 5 - 55M Group, C - Connacted,
T - 5PT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
I - Received Source Specific Host Report,

((10.1.0.2, 232.1.1.1), 00:07:07/stopped, flags: sTI
Incoming interface: Ethernet(/2, BPF nbr 10.1.0.2
Outgoing interface list:

Lepvifd, LSM ID: 1, Forward/Sparse, 00:07:07/00:01:51

Saimia !g S Lepvif Tunnsl

2222

FIM JOIN
& {8, G}

PIM JOIN
(8, G)

. RECEIVER 2 ‘

RECENVER 3
o i I I F ] 33.33.33.33

FTHFEMEAWBIEE , MPLSABIEZSMRE, WRMELENEIES 0 Bk BRI M &R
REF, CE1BHEBSAEARIPEHEBRE, PE1RASEEAABKRESZ EANRE | HEHRIEHW
BIEAE HEIMPLS&Z UM £,

UBESREZOEHERP)E , FAMP2MPERIAMDTHP2MPHIEMDTHY & UirE & HIBUIE S H
FHEBMELHOPE, —BEHESRELEOPE , RN HEMBIER , IPABKESNEHHBIVRFED,

it



MLDP MVPNEL & fEIPv4A BB S ERAMPLSE . LB EFERAMPLSIRSHEIRIANBUEAE D
AR (MDT),

MPLSE &l ER UM EF I X &, EEMLDP MVPNEEIEE T4 , H#H&ERESBEMPLS
MLDPEEE S H.

HXRER

- https://tools.ietf.org/html|/rfc5918
- https://tools.ietf.org/html/rfc4447
- https://www.cisco.com/c/en/us/td/docs/ios-xml/ios/ipmulti Ism/configuration/15-sy/imc-lsm-15-

sy-book.pdf
- BARFZFHM A - Cisco Systems



https://tools.ietf.org/html/rfc5918
https://tools.ietf.org/html/rfc4447
https://www.cisco.com/c/zh_cn/support/index.html
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