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X

HE1.EROT KLFFAMPLS MLDP,

EPE1, PE2FMIPE3L :

# mpls midp logging

HE2 EROH B AMLDPHRE S

EPE1., PE2FIPE3 L :

# ip multicast mpls midp

# ip pim mpls source loopback 0

HIR3.JBAARERH,

EFRAETRL :

# ip multicast-routing

FSRA4EZR UL (CE)P B AL TR EARE(PIM)SSM,
FECEWR L :

# ip pim ssm default

S5 EFTE CER O MR AtEia & (PE)E O /3 APIM SM,
#£CE1., CE2, CE3MIFTEMEMmCERPE#O L :

# interface x/x

# ip pim sparse-mode

# interface loopback x/x

# ip pim sparse-mode

AEX xR RPEEEICENEOS , RZTFA,

I
£ 1 BATYIEERE.

- WAFFr A EEEAYEE O ERRUP,
15 2 : KEBGP#tt R5IPv4 £ 3%



- WIFFT B P 2B NAF IPVARIBF A T R MX MM (BGP) , ABGPSAEER .
. REBGP IPUXR R B EGFMEREF IR,
£% 3 RRIFDIHAERE,

- REEMEZENPIMBENPIMBER R,
- BWIFHBRS 20,
. XFPE1, PE2FIPE3 LHPE mRIB%E
- WIS, GmFIBXE , ESEHHH RKeiEiE
- KIEMCEZ|ICEICMPEIE B R & EiK
£5 4 : REMPLS#

. BIEMPLS LSP# 2,
- BERITRIEZOABNMPLSE X
. FAFIPV4AKIMPLS P2MP LSP ping.

HHBE
A ZBRH R IPIL(GP), MPLS LDP, BB Mk MY (BGP)TEBEA N MK imE K P EITIER,
AT  BIFERESEARKO/REME, REMPLSME LR EM BN TENKIELE,

ERUEAATRCERZREB BT Z DR ERR(MPLS) I LBIE , BRITERGHFI RIS
Task 1: Verify Physical Connectivity
Verify all the connected interface are “"UP"

fisah ip intarface brief

Task 2: Verify Address Family VPNv4 unicast

Address Family VPNv4 unicast and BGP neighbors

# show running-config | s r bgp
# show 1P bgp all SUMMA LY

Task 3: Verify Multicast Traffic end to end

Verify that multicast state is created in the VRF at Source PE

FEl#sh ip mroute 232.1.1.1 10.1.0.2 wvarbosa

IF Multicast Routing Table

Flags: = - 58M Group, C - Connected,
T - SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
I - Beceived Socurce Specific Hoat Report,

(10.1.0.2, 232.1.1.1), 02:42:33/stopped, flags: sTI
Incoming interface: Ethernet(/2, RPF nbr 10.1.0.2
Cutgoing interface list:

Lspvif0, LSM ID: 1, Forward/Sparse, 02:42:33/00:02:26

On Source PFE PFE1.



Verify that (5,5) mFIB entry, packet getting incremented

PElfish ip mfib 232.1.1.1 10.1.0.2 wverbose
Entry Flags: K - Eeaspalive

IS0 Itam Flaga: IC - Internal Copy, NF - Hot platform awitched,
NS - Megate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,
MA - MFIB Accept, AZ - Accept backup,
RAZ - MRIB Accept backup, MAZ - MFIB Accapt backup

Forwarding Counts: Pkt Count/Pkts pear second/Awvg Pkt Size/Ebits par second

Other counts: Total /RPF failed/Other drops
I/0 Item Counts: F8 Pkt Count/PS Pkt Count
Dafault

(L0.1.0.2,232.1.1.1) Flags: K
5EW Forwarding: 176/0/100,/0, Other: 0/0/0
Ethernet0/2 Flags: RA A MA
Lapvif0, LSM NBMA/1l Flags: RF F
CEF: Mid chain adjacency
Fkta: 176/0

Varify that (S,G) mFIB entry, packet gotting incremanted

FElf#ah ip mrouts 23Z.1.1.1 10.1.0.2 count
Use "ahow ip mfib count” to get batter responsas tims for a large numbar of mroutes .

IP Multicast Statistics

2 routes using 2384 bytes of meamory

2 groups, 0.50 average sources per group

Forwarding Counts: Pkt Count/Fkts par sacond/hAvg Pkt Size/Kilebita par sacond
Other counts: Total/RPF failed/Other drops (0IF-null, rate-limit ats)

Group: 232.1.1.1l; Souros count: 1, Packets forwarded: 146, Packets recsived: 146
Sourca: 10.1.0.2/32, Forwarding: 146/50/100/0, Othear: 146700
Check PIM Neighborship

FElf#iah ip pim neighbor

PIM Heighbor Table
Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority.

F - Proxy Capable, 5 - State Refresh Capable, ¢ - GenID Capable,

L - DR Load-balancing Capable
HNoighbor Interface Uptime/Expliras Vaxr DR
Address Prio/Moda
10.1.0.2 Ethernetl/2 01:49:24/00:01:34 w2 i1/ DR S PG
FEl#sh ip pim interfaces
Aoy a Intearfaca Vax /S iz Quary DR DR

Meacles Count Intwvl Prios

10.1.0.1 Ethernetd/s2 wZ/5 1 30 1 10.1.0.2
1.1.1.1 Lepwif( w2 /8 o ao 1 1.1.1.1

Ping from Source to Recelver

SOURCE1I#ping 232 .1 .1 .1 sourcs 10.1.0.2 reapsat 2
Type sscaps sagquence to abort.

Sanding 2, 100-bytsa ICHMPF Echos to 232 .1 .1.1, timsout
is Z seconds:

FPackat sant with a scurce address of 10.1.0.2
Reply to redquest 0 from 10.3.0.2, 1 ma
Reaply to ragqueast 0 from 10.2.0.2, & ms=s
Raply to redgquest 1 from 10.2.0.2, Z ma
Reply to regquest 1 from 10.3.0.2, Z ms

Task 4: Verify MPLS CORE

Verify the MPLS LSP core
MLDP Neighborship

PElfish mpls mldp neighbors

MLDF peer ID
Target Adj
Session hndl
Upstream count
Branch count
FPath count
Path(a)

Nhop count

11.11.11.11:0, uptime 00:13:51 Up
[=]

0.0.1.2 LDP Etharnat0/1

OHEHHHOMN

Check on all PE and P routers in Core.



MPLS MLDP Database

PElfish mpls mldp database
* For interface indicates MILDP recursive forwarding is enabled
* For RPF-ID indicates wildcard valua
> Indicates it is a Primary MLDF MDT Branch

L5M ID : 1 Typa: F2MP Uptima : 02:53:57

FEC Root 1.1.1.1 (wa ara tha rookt)
Opague dacodad [ipvda 10.1.0.2 232.1.1.1]

Opague wvalus 03 0008 ORO1LO00DZEBOLO1OL

Opague length B8 bytas
Upstream client(s) :

MNone
Expires : BSA Fath Set ID : 1
Raplication elieant(s) :
Uptima : D2:853:57 Path Sat ID : Hona

Out labal (D) 23 Intarface : Etharnet0/1l*
Local labal (U): None Haxt Hop : 10.0.1.2

Check on all the PE and P router MLDP Databass

Varify MPLS forwarding Inside the core as per design.

PEl#show mpls mldp bindings opagque type ipvd 10.1.0.2 232.1.1.1
System ID: 1

Type: FZMP, Root Node: 1.1.1.1, Opague Len: 11

Opague value: [ipw4d 10.1.0.2 232.1.1.1]

lsr: 11.11.11.11:0, remote binding[D]: 23

On Source PE PE1.

MPLS forwarding table

RAR-RFl#iah mpla forwarding-table labslas 23

Local Cutgoing FPrafix Bytes Labasl Cutgolng Naxt Hop
Labal Labal or Tunnel Id Switched interfacea
23 258 [ipv4 10.1. 0.2 232.1.1.1) L%
as4 Et0/3 10.0.2.1
26 [ipwvd 10.1.0.2 232.1.1.1] A"
354 EtO/2 10.0.3.1

MPLE Forswarding Table ot P noda.

MPLS P2MP Ping LSP

On Source PE PE1.

FEl#ping mpls mldp pZmp 1.1.1.1 ipwvd4 10.1.0.2 23Z2.1.1.1 verbosa
p2Ep Rook nods adds 1.1.1.1
Opacgue type IFvd, source 10.1.0.2, group 232.1.1.1
Bending 1, 72-byte MPLS Echos to Target FEC Stack TLV descriptor,
timmout is 2.2 seconds, send interval is 0 mesec, jitter valus is 200 meec:

Typs sscaps seagquance to abort.

Ragquesst #1

1 mize TZ, reply addr 10.0.4.1, return coda 3
L size 72, reply addr 10.0.3.1, return cods 3
1] size 72, raply addr 10.0.2.1, raturn cods 3

Round-trip minfavg/max = 33837145 ms
Racaived 3 raplies

Total Tims Elapssd 2030 ma

WA Hg 2 HI S ?



Configure the MLDP in the core.

o SOURCE "I-."
MLDP: P2MP Wildcard label request sent to 11.11.11.11:0 success 10.1.0.2
CE1

MLDP: MPZMF Wildcard label request sent to 11.11.11.11:0 success
MLDP-MBR: 11.11.11.11:0 ask LDP for adjacencies

00
o INBAND SIGNALING
B L]

MLDP: Enabled IFvd on Lspvif0 unnumbered with Loopbackd [}

MIDP: Add success lsp vif: Lspvif0 address: 0.0.0.0 - 1441
application: MLDP vrf id: 0 ‘_FE'I
MLDP-DB: Replaying database events for opague type value: 3

SLINEPROTO-5-UPDOWN: Line protocol on Interface Lspvif0,

changed state to up

%PIM-5-DRCHG: DR change from neighbor 0.0.0.0 to 1.1.1.1 eam

interface Lspvif0

e QE
oP WAL
2222 e
é-l" 1

*

*

o0/ 4

-

S MLOP Neighborship |cez CE3.

RECEIVER 2 RECEIVER }
Note : MPLS MLDP is not yet created as Recoiver ks not online yet. 22322222 33.33.33.33

Wi HITE , SPERBBIBREFEIPHRLERN , EERFTEPSEERSEM , HEHESIHA
MPLS M £& B [@] R IIMPLSHRE .

FEARER A M , BARREIRMRIERE R (CEF)RERRIMBIES , UEKRT B, HRmF
EEFIBRHELREEE , LA T BR. HRAREMPLSEESN R OERITIRERIRA |, BKH
FAMITMPLSRERK ., BRAHBBMCEFRMIFZFEEE(LIB)FHERRS HILMPLSEK(LFIB),

HPERHFZWEIMPLSEIE S , RIBEMPLSIRSMHEZIRE | BBRERE |, HREIPHRESN |, &
RERZAE ., PERRMSBREALFIBEERESEL S M LAEE, WAl , $KRIBGPLE AJ{E
BVPNVART RN HARSEPERRMRR Z ANBE. EBEPERN , BGPHAMIREAIVPNEI R 5 B4R
£, AFERERIGREERESE(LFIB) , BIMPLS¥® R &,

SR EZOHERMLDPE , 2 TXEHERR,

MLDP- MFI : Enabl ed MLDP MFI client on Ethernet0/0; status ok
MLDP- MFl : Enabled MLDP MFI client on Ethernet0/1; status = ok
M.DP: P2MP W/ dcard | abel request sent to 11.11.11.11:0 success
M.DP: MP2MP W | dcard | abel request sent to 11.11.11.11:0 success
M.DP- NBR: 11.11.11.11:0 ask LDP for adjacencies

3% : £F# debug mpls midp alll & 2 BT,

PE1#sh npls m dp nei ghbors

MLDP peer |ID ©11.11.11.11: 0, uptine 00:02:05 Up,
Tar get Adj : No
Sessi on hndl :
Upstream count :
Branch count
Pat h count
Pat h('s)
Nhop count

0.0.1.2 LDP Ethernet0/1



B2 E#OHEABIMLDPHRERES.

ip pim mpls source loopback 0

ip multicast mpls midp

M.DP: Enabl ed | Pv4 on LspvifO unnunbered with LoopbackO

M.DP- MFI : Enabl ed MLDP MFI client on LspvifO; status = ok

PIM*): PIMsubblock added to LspvifO

M.DP: Enable pimon |Isp vif: LspvifO

M.DP: Add success Isp vif: LspvifO address: 0.0.0.0 application: MDP vrf_id: O
M_LDP- DB: Repl ayi ng dat abase events for opaque type value: 3

% .1 NEPROTO- 5- UPDOMN:  Li ne protocol on Interface LspvifO, changed state to up
PIMO0): Check DR after interface: LspvifO came up

%1 M 5- DRCHG DR change from nei ghbor 0.0.0.0 to 1.1.1.1 on interface LspvifO

X : F5# debug mpls midp allR & 2 B E I,

PEl#sh int |spvif O
LspvifO is up, line protocol is up
Hardware is
Interface is unnunbered. Using address of LoopbackO (1.1.1.1)
MIU 17940 bytes, BW 8000000 Kbit/sec, DLY 5000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsul ati on LOOPBACK, | oopback not set

X : MPLS MLDPE AR BIE | B NIZEW T 18 KRB,

U T3BAL | HIFPIM JOINGS , G)EE X EFIPES,
0 o

PIM(0) : Received v2 Join/Pruns on Ethernatd/2 from 10.2.0.2, to us SOUREE —] Lepvif Tunnel
PIM({0): Join-list: (10.1.0.2/32, 232.1.1.1), S-bit set 10.1.0.2

MRT (D) : Create (*,232.1.1.1), RPF (unknewn, 0.0.0.0, 2147483647/0) ¥

MRT (0) : RFF Track start on 10.1.0.2 for (10.1.0.2, 232.1.1.1) -

MRT (0) : Resat the z-flag for (10.1.0.2, 232.1.1.1}

MLDP: Enabled IPv4 on Lapvifl 4 with L kD

MLDF-MFI: Enable lad on int failed: not registered:

PIM(*): PIM subblock added to Lapvifl

HLDP: Enable pim on lep vif: Lapvifl

MLDF: Add success lap wif: Lapwvifl address: 1.1.1.1 application: MLDF wef id: 0
MLDP-MRIB-IF: (10.1.0.2,232.1.1.1/32) update (t=0) RPF: 0.0.0.0
MLDP-MRIB-IP: (10.1.0.2,232.1.1.1/32) set rpf nbr: 0.0.0.0

HMLOP-MRIB-IF: add accepting interface: Lapvifl root: 1.1.1.1

MLDF-MRIB-IF: change interface from WULL to Lapvifl

RLINEPROTO-5-UPDOWH: Line protocol on Interface Lepvifl, changed state to up
PIM(0}: Chack DR aftar intarface: Lapvifl cams up!

%PIM-5-DRCHG: DR change from neighbor 0.0.0.0 to 2.2.2.2 on interface Leopwifl

o AT SOURCE PE PE1 —

MLDP-LDP: [ipwd 10.1.0.2 232.1.1.1)] label mapping from: 11.11.11.11:0 labal:
23 root: 1.1.1.1 Opague_len: 11 sess_hodl: Ox1

MLDF: LDF root 1.1.1.1 added

MLDP-DB: Added [ipv4 10.1.0.2 232.1.1.1] DB Entry

DP-DB: [ipw4 10.1.0.2 232.1.1.1] Addad PIMP branch for 11.11.11.11:0 labal 23
MLOP-MRIB-IP: [ipvé 10.1.0.2 232.1.1.1] client update: We are root
MLDP-MRIB-IF: wavl insert success (10.1.0.2, 232.1.1.1)

MLODP-MRIB-IP: [ipvd 10.1.0.2 232.1.1.1] Created: Lspvif0 fer: 0.0.0.0
MLDP-MRIB: Created adjacency for LSM ID 3 -
MLDP-MRIB-IP: [ipvd 10.1.0.2 232.1.1.1] Created adjacency on Lspwif0 RECEINER 3 . W
MLDP: nhop 1.1.1.1 added 33,35.33.33

MRT (0} : Seat tha T-flag for (10.1.0.2, 232.1.1.1)

MRT(O0): (10.1.0.2,232.1.1.1), RPF install from /0.0.0.0 to

Ethernet0/2/10.1.0.2

B GER



PI M 0): Received v2 Join/Prune on Ethernet0/2 from 10.2.0.2, to us

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

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

MRT(0): RPF Track start on 10.1.0.2 for (10.1.0.2, 232.1.1.1)

MRT(0): Reset the z-flag for (10.1.0.2, 232.1.1.1)

M.DP: Enabl ed | Pv4 on Lspvifl unnunbered with LoopbackO

M.DP- MFI : Enable |Isd on int failed; not registered;

PIM*): PIMsubblock added to Lspvifl

M.DP: Enable pimon Isp vif: Lspvifl

M.DP: Add success Isp vif: Lspvifl address: 1.1.1.1 application: MDP vrf_id: O
M.DP- MRIB-1P: (10.1.0.2,232.1.1.1/32) update (t=0) RPF: 0.0.0.0

M.DP- MRIB-1P: (10.1.0.2,232.1.1.1/32) set rpf nbr: 0.0.0.0

M.DP- MRI B- I P: wavl insert success (10.1.0.2, 232.1.1.1)

M.DP- MRI B- | P: no RPF nei ghbor, done!

M.DP- MRIB-1P: (10.1.0.2,232.1.1.1/32) update (t=1) RPF: 1.1.1.1

M.DP- MRIB-1P: (10.1.0.2,232.1.1.1/32) set rpf nbr: 1.1.1.1

M.DP- MRI B- | P: Change RPF nei ghbor from0.0.0.0 to 1.1.1.1

M.DP- MRIB-1P: (10.1.0.2,232.1.1.1/32) update idb = Lspvifl, (f=2,c=2)

M.DP- MRI B-| P: add accepting interface: Lspvifl root: 1.1.1.1

M.DP- MRI B- |1 P: change interface fromNULL to Lspvifl

% .1 NEPROTO- 5- UPDOMN:  Li ne protocol on Interface Lspvifl, changed state to up
PIMO0): Check DR after interface: Lspvifl came up!

PIMO0): Changing DR for Lspvifl, fromO0.0.0.0 to 2.2.2.2 (this systen)

%1 M 5- DRCHG DR change from nei ghbor 0.0.0.0 to 2.2.2.2 on interface Lspvifl

XX : £ A# debug mpls midp allF1# debug ip bgp ipv4 mvpn updates Debugs# & 15 E Y 2
M,

REEWES , G)MANEMEEFERIFHRAMLDP , 7+ BEHEEBERMELspvif 1

A TMLDPRZWHF TN , FIEEPIM JOIN(S , G)MEW A ZREMNMLDPHIEE, XEP2MP
MLDPH TR Z 0B

XX EFHNESTF, ’é%}k|:|PEﬁUE*ﬁ%%ﬁ&%@‘F?ﬁM&D(LSPVlF) BASE e ™ 4%

RPF, Bl (S, QBB NEXRBMHZEPENES ; IXRLSPVIF1. JRPE ( BRiA

LSPVIF ) BTHREZD. HER , RALSPVIFEOSHHS , Mispvif03F TRRMINED
Ispvifl AR B R EPEED, XERFREEERESE.



@l Lspvif Tunnel

! i
Typs : PZMP s
] FEC | Foot:id.d
Opagque : [IPvd 10.4.0.2 232.4.4.4] 4013

LABEL 24 1444

E!
) l
| asecwareinc messace | - Tove paur

FEC Root @ 1.1.1.1

Type : PZMP Opague : [IPv4 10.1.0.2 232.1.1.1]

FEC Root @ 1.1.1.1
Opague : [IPvd 10.1.0.2 233.1.1.1) LABEL 24
LABEL ' 23 2q .

< recen e

RECEIVER 2
2222222 33.33.33.33

PE3#sh ip nroute 232.1.1.1 verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected,
T - SPT-bit set, p - PIMJoins on route,

(10.1.0.2, 232.1.1.1), 00:19:28/00:02:42, flags: sTp
Incoming interface: Lspvifl, RPF nbr 1.1.1.1
Qutgoing interface list:

Et hernet 0/ 0, Forward/ Sparse, 00:19:28/00:02:42, p

PE3#sh npls m dp dat abase
* For interface indicates M.DP recursive forwarding is enabl ed
* For RPF-1D indicates wldcard val ue
> |ndicates it is a Primary M.DP MDT Branch

LSMID: 1 Type: P2NMP Uptinme : 00:28:02

FEC Root 0 1.1.1.1
Opaque decoded : [ipv4d 10.1.0.2 232.1.1.1]
Opaque | ength : 8 bytes
Opaque val ue : 03 0008 0A010002E8010101

Upstream client(s)
11.11.11.11:0 [Active]

Expires : Never Path Set ID : 1
Qut Label (U : None Interface . Et hernet 0/ 3*
Local Label (D): 24 Next Hop : 10.0.3.2
Replication client(s):
VRI Bv4( 0)
Upti me : 00: 28: 02 Path Set ID : None
Interface © Lspvifl

RR-P #sh npls nldp database
* For interface indicates M.DP recursive forwarding is enabl ed
* For RPF-I1D indicates wldcard val ue
> |ndicates it is a Primary ML.DP MDT Branch

LSMID: A Type: P2WP Uptinme : 00:40:52
FEC Root 11,11



Opaque decoded
Opaque | ength
Opaque val ue

[ipv4d 10.1.0.2 232.1.1.1]
8 bytes
03 0008 0A010002E8010101

Upstream client(s)
1.1.1.1:0 [Active]
Expires Never Path Set 1D A
Qut Label (U) None Interface Et her net 0/ 1*
Local Label (D): 24 Next Hop 10.0.1.1
Replication client(s):
2.2.2.2:0
Upti me 00: 40: 52 Path Set 1D None
Qut |abel (D) : 23 Interface Et her net 0/ 3*
Local label (U): None Next Hop 10.0.2.1
3.3.3.3:0
Upti me 00: 40: 52 Path Set 1D None
Qut | abel (D) 24 Interface Et her net 0/ 2*
Local label (U): None Next Hop 10.0.3.1

RPERSET —BERIRPFER K EINE S

M_DP- LDP:
Opaque_l en:

[ipvd 10.1.0.2 232.1.1.1]
11 sess_hndl:

Ox1

MLDP: LDP root 1.1.1.1 added

M.DP- DB: Added [ipv4 10.1.0.2 232.1.1.1]

M_DP- DB:

Et hernet 0/ 1/10.0.1.2

MLDP- MFI :
set: 3,

M_DP- DB:
MLDP- MRI B- | P:

MLDP- MRI B-1 P: wavl

M.DP- MRI B- | P:

M_DP- MRI B- | P:
M_DP:
MRT(0):
MRT(0):
PI M O):

M.DP- MRI B-1P: (10.1.0.2,232.1.1.1/32) set

M.DP- MRI B- | P:

1

Coul d not add Path type:
error
[ipv4 10.1.0.2 232.1.1.1] Added P2MP branch for
[ipvd 10.1.0.2 232.1.1.1] client update:
insert success (10.1.0.2, 232.1.1.1)

| abel

PKT, Label:

23, Next

[ipvd 10.1.0.2 232.1.1.1] Created:
M.DP- MRI B: Created adjacency for

LSM 1D 3

DB Entry
[ipv4d 10.1.0.2 232.1.1.1] Changing branch 11.11.11.11:0 fromMNull/0.0.0.0 to

Lspvif0O for:

hop: 11.11.11.11,

mappi ng from 11.11.11.11:0 | abel:

11.11.11.11: 0 | abel
We are root

0.0.0.0

[ipvd 10.1.0.2 232.1.1.1] Created adjacency on LspvifO

ignoring interface Ethernet0/2,

nhop 1.1.1.1 added

Set the T-flag for
(10.1.0.2,232.1.1.1),
Insert (10.1.0.2,232.1.1.1) join in nbr

(10.1.0.2, 232.1.1.1)
RPF install

rpf nbr:
no LS

10.1.0.2's queue
M.DP-MRIB-1P: (10.1.0.2,232.1.1.1/32) update (t=1) RPF: 10.1.0.2

10.1.0.2

23 root:

I nterface:

23

from /0.0.0.0 to Ethernet0/2/10.1.0.2

1.1.1.1

NULL to

X : £ A# debug mpls midp all## debug ip bgp ipv4 mvpn updatest® & 2 BRI,

PEl#sh ip nroute 232.1.1.1 verbose

IP Multicast Routing Table

Flags: D - Dense, S -
L - Local, P -
T -

SPT-bit set, | -

(10.1.0.2, 232.1.1.1),
Incom ng interface:
Qutgoing interface list:

Lspvi fO,

Sparse, B -
Pruned, R -

00: 25: 14/ st opped,
Et hernet 0/ 2, RPF nbr

LSM I D:. 4, Forward/ Sparse,

PE1# sh nmpls m dp dat abase
* For interface indicates M.DP recursive forwarding is enabl ed
* For RPF-1D indicates w ldcard val ue

> Indicates it

Bi dir G oup,
RP-bit set,

fl ags:

is a Primary M.DP MDT Branch

S

F -

- SSM G oup,

sTI

10.1.0.2

00: 25: 14/ 00: 01: 45

C -

Regi ster flag,

Recei ved Source Specific Host Report,

Connect ed,



LSMID : 4 Type: P2MP Uptinme : 00:25:25

FEC Root :1.1.1.1 (we are the root)
Opaque decoded : [ipv4 10.1.0.2 232.1.1.1]
Opaque | ength : 8 bytes
Opaque val ue : 03 0008 0A010002E8010101
Upstream client(s)
None
Expires : NVA Path Set ID : 4

Replication client(s):
11.11.11.11:0

Upti me : 00:25:25 Path Set ID : None
Qut |abel (D) : 24 Interface . Ethernet0/1*
Local label (U): None Next Hop :10.0.1.2

M.DP-LDP: [id O] WIldcard | abel request from 11.11.11.11:0 label: O root: 6.2.0.0 Opaque_len: 0
sess_hndl : 0x1

M.DP-LDP: [ipv4 10.1.0.2 232.1.1.1] |abel mapping from 11.11.11.11:0 label: 23 root: 1.1.1.1
Opaque_l en: 11 sess_hndl: 0x1

Nei ghbor 11.11.11.11 request for the |abel request to PE1l.

AR BEERHGIBEEUERIR , MNNNSEBRINBANBEFFRZER, £H
EEXFaR R ARNBEAREE RKERN FEREHRFEEFENTRER,

M.DP-LDP: [ipv4 10.1.0.2 232.1.1.1] |abel mapping from 11.11.11.11:0 label: 24 root: 1.1.1.1
Opaque_l en: 11 sess_hndl: 0x1

M.DP: LDP root 1.1.1.1 added

M.DP- DB: Added [ipv4 10.1.0.2 232.1.1.1] DB Entry

M.DP-DB: [ipv4 10.1.0.2 232.1.1.1] Changing branch 11.11.11.11:0 fromMNull/0.0.0.0 to

Et hernet 0/1/10.0.1. 2

%VLDP- 5- ADD_BRANCH: [ipv4 10.1.0.2 232.1.1.1] Root: 1.1.1.1, Add P2MP branch 11.11.11.11:0
renote | abel 24

debug ip nfib pak
debug ip nfib nrib

BB
1

Tratfic from Source 10.1.0.2 streaming from 232.1.1.1. Enters through ethermetd/Z,
The packet got forwarded via Lespvif 0. BOURCE

— Lapvif Tunnel

h MLOP Packat

PIM(0) : Insect {(10.1.0.2 232.1.1.1) join in nbr 10.1.0.2's gquaus
TIM (D) : Building Join/PFrune packet for nbe 10.1.0.2Z

PIM({0): Adding w2 (10.1.0.2/32, 232.1.1.1), S-bit Join

PIM(0) : Send w3 joinSprune to 10.1.0.2 (Ethaznetlf2)

MFIBv4 (Om0) : Pkt (10.1.0.2,232.1.1.1) from Echearnetd/2 (F3) accaptead for
forwarding

MFIBw4 (Ox0): Pkt (10.1.0.2,232.1.1.1) from Etharnstd/2 (F8) sent on Lapwif0,
LEM NEMAS4

Lagwif 1

2353 3333

At the receiver side the packet reach at the Lspwvif 1. ﬂ ]’IM —
MFIDvE (Ox0): Pkt (10.1.0.2,232.1.1.1) from Lapvifl (Fi)"atceptedifor forwarding " "
MFIBvd (0x0) : Pkt (10,.1.0.2,232.1.1.1) from Lapwifl (F8) sant &n Ethernetd/0 =

PIM(0) : Recsived »2 Join/Pruns on Etharnstd/0 from 10.3.0.2F, to ue =
PIM(0): Jein-list: (10.1.0.2/32, 232.1.1.1), S-Bit sat EVER 3 RECENVER 3
PIM(0): Updats Ethernst0/0/10.3.0.2 to (10.1.0.2, 232.1.1011) ;" Forward state, by 12.23.33.2
PIM 5G Join



Traffic from Source 10.1.0.2 streanming from232.1.1.1. Enters through ethernet0/2.
The packet got forwarded via Lspvif O.

PIMO): Insert (10.1.0.2,232.1.1.1) join in nbr 10.1.0.2's queue

PIMO0): Building Join/Prune packet for nbr 10.1.0.2

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

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

MFI Bv4(0x0): Pkt (10.1.0.2,232.1.1.1) fromEthernet0/2 (FS) accepted for forwarding

VFI Bv4(0x0) Pkt (10.1.0.2,232.1.1.1) from Ethernet0/2 (FS) sent on Lspvif0, LSM NBMWA 4
36 28.764934 19.1.4.2 232.1.1.1 1M 118 Echo (pingl request did=0xHae1,

Frame 36: 11B bytes on wire (944 bits), 118 bytes captured {944 bits) on interface @
Ethernet II, Src: aa:bb:cc:@0:10:10 (aa:bb:cc:®0:10:18), Dst: aa:bbicc:8@:30:18 {aa:bb:cc:88:30:18)
MultiProtocol Label Switching Header, Label: 24, Exp: @, 5: 1, TTL: 254

Internet Protocol Version 4, Srci 1€.1.8.2, Dst: 232.1.1.1
Internset Control Message Protocol

W R IR (PCAP)

e ¥ HE 2B B @ ¥ A Lspvif 0,

At the receiver Side:

At the receiver side the packet reach at the Lspvif 1.

MFI Bv4(0x0): Pkt (10.1.0.2,232.1.1.1) fromLspvifl (FS) accepted for forwarding
MFI Bv4(0x0): Pkt (10.1.0.2,232.1.1.1) fromLspvifl (FS) sent on Ethernet0/0

PI M 0): Received v2 Join/Prune on Ethernet0/0 from10.3.0.2, to us

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

PIMO): Update Ethernet0/0/10.3.0.2 to (10.1.0.2, 232.1.1.1), Forward state, by PIM SG Join

FElf#ish ip mroute 232.1.1.1 verbose

IPF Multicast Routing Table

Flags: s - SSM Group, C = Connected,
T - SPT-bit set, J - Join SPT, M - MSDF created entry, E - Extranet,
I - Raceived Source Specific Host Report,

{(10.1.0.2, 232.1.1.1), 04:37:59/stopped, flags: sTI
Incoming interface: Ethernetl/2, RPF nbr 10.1.0.2
Cutgoing interface list:

Lapvif0, LSM ID: 7, Forward/Sparse, 01:08:36/00:00:23

FElf#sh mpls mldp database

LEM ID : 7 Typae: PIMP

LSPVIFRE

LBIEETIAPEIR , EQRELSM IDUERREEHFEHESHRMNRERE.



SOURCE = Lapwif Tunnel

—_—
) - ~ ) -
2222 1 . 3.3.33
PIFA JOIN B PIM JOIN
e S, G (%, G)
- - - E'_:]
RECEIVER 2 RECENVER 3
22222222 33.33.33.33
Zie
Zat

Z @ALDP(M-LDP)HRE S EEEB BEBLMAIP/MPLSE FAMAERE , BrEREREEZL
R {ERAPIM,

ERZNERBAR(LER) L , HLERKRENEIPIM EESER , BAPIMA L4 EERM-LDPH R

=
B To

HXRfER

- https://tools.ietf.org/html/rfc4760
- 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..o
- BARZ#FHHH - Cisco Systems



https://tools.ietf.org/html/rfc4760
https://tools.ietf.org/html/rfc4447%C2%A0
https://www.cisco.com/c/zh_cn/td/docs/ios-xml/ios/ipmulti_lsm/configuration/15-sy/imc-lsm-15-sy-book.pdf
https://www.cisco.com/c/zh_cn/td/docs/ios-xml/ios/ipmulti_lsm/configuration/15-sy/imc-lsm-15-sy-book.pdf
https://www.cisco.com/c/zh_cn/support/index.html
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