T —RARBMIAMDT:E B X 40
H 3%

.ﬁ

H1b B /=
BE=EE

PIMENEBET
BLE{ES

[

ur

S BEBR

fasr

AN BET —RAEFERA SRR (MPLS) B/ OA A BB IE S & i

HRER

ZRIAMDT - PIM C — AIBES

o

=

Draft Rosenf FiE A AR (GRE)(FNEB M, XEWREMAELABSESHHEEGREF. E
BLANRE LI VPNV PR E IR & (PE) B HBRMALEA, XHAMIAARES HHR(MDT), K
IAMDT A TSk 7 A FE(PIM) UM EMPIMET |, t A THERE. RRRBREXRERE

: )”JJSFH%ﬁAMDTé%I%ﬁT , A EA I EHIEMDT, HEMDTRHXNEEEBEEEANANE
K ERHPE,

FHRERMEMEIAME , TEYRREY , B LRI, UEBNE-T:

FF4 - GRENBIEZEM24FHHFH. SEERMSH12FTTHMPLSHELL , 8N iE - Mr T
HHHN100%HEZ,

OB BIPIM - Draft RosenEREZ OB APIM , R HPEAZMABIPIMES ERERIAF R
BIEMDT., MEZOFFEAPIMASM , NI tBFEERP, MEPIM SSMEZKOFEIT , MELERP,

BORS — BATREPENPIMES , ER VA GIETLERS. BONRARDBHABRE,

PIM$BEE- PEFE N ILKIPIMAR /R, MR B AEVPNMAEPE , FOIZKEPIMEEXRR, X4
LK EhelloMEMET , BINEEHIFH TUE,

BEMEAE — REEREAVMPLS , AEMEAGRE, XEMTERM , ARRSRBEANERN
HEHERE , MABRTEREBRA R,

B — BRIAMDTHRIRE X IAXZIVPNHRHFIBPE , MAEPEE(,G)H(S , O)FREFEUFAT



Ho

- BRIAMDT A T A B EESE — N VRFF B FTEPE,

- MANERREEZEFTEPERHES.

- BRINERT , eERFMERE,

- FTEPIMBHREMBIBEBFERE. HIWC,G)REN(S, GO)HKE.
CEXRREZRANZ R,

- EMABEAKE , ALK EZU,

PIMEAERES

SOURCE
10.1.0.2

PIM IN OVERLAY P800 00000000 CO0O0OCRCRCOQ O

PIM IN CORE

C-PIM
QPP PPPPROPOPPOOPOPRPOOPROPOPRPOROQ®

1.1.141

2'2‘2'2 ﬁ

e0/2

3.3.3.3
PO OC OO

i‘.@o(}@{}

PIM IN OVERLAY o0

RECEIVER 2 RECEIVER 3
22.22.22.22 33.33.33.32

i



<

SOURCE
10.1.0.2

1.1.1.1

¥Zi0°1°0°0L

11.11.11.11

2222 3333

10.2.0.0/24
10.3.0.0/24

RECEIVER 3
Rzgt‘.;EzlnggzZ 33.33.33.33
ERES

1. EET R EEAAKKR,

2. EFiEEOP S APIMBEER .,

3. FHMNBVRFE E2RIAMDT,

4. 7 ¥ OEthernet0/x EELEVRF,

5. EVRF L /5 AR H.

6. EROHNHFTET SR EEPIM SSMERIAE.
7. ZECET" RHEEBSR RP,

8. ELE :

VRF m-GRE
mBGP: 31t & 5 VPNv4
VRF & H YL

[

1. EFETREEAARERE,

(config)# ip nulticast-routing

2 EFBEOTEAPIMBERER.



(config)# interface ethernet0/x

(config-if)#ip pimsparse-node

(config)# interface | oopbackO

(config-if)#ip pimsparse-node

3MERHEFENVRF , BEZRIAMDT,

(config)#ip vrf mCRE

(config-vrf)# mdt default 232.1.1.1
4 £ ¥ O Ethernet0/x L &L EVRF,

£PE1, PE2FIPE3 L,

(config)# interface ethernet0/x
(config-if)# ip vrf forwarding m CGRE

(config-if)# ip address 10.x.0.1 255.255.255.0

5.1 VRF LE A EKA,

£PE1. PE2FIPE3 L,

(config)# ip nulticast-routing vrf m GRE

6. N IRSREBROEERP,

#£PE1, PE2, PE3FIRR-PTTR L,

(config)# ip pimrp-address 11.11.11.11

7HCET R (#W5 ) FEEBSRRP,

£ Receiver2 L,

(config)# ip pimbsr-candi date | oopback0

(config)# ip pimrp-candi date | oopbackO
ERARED ARIALEREERIZT,
5 1 BiEYEERE

 WEFAIE BN ED REHHUP



£55 2 : WLk R FIVPNv4A £ IE

- BWIEAF VPNVASR BN AT BB P RSB A TBGP , EBGPREL T UPMRZS
- WIEBGP VPNVAR R EBFMAEZEFEI R,
£5 3 : R IREIREERE

- REPIMSEX R,

- KB ABRIEE IR0 2,

- WiFPE1, PE2FIPE3 ELHIMRIB% B

- BIE(S , G)mMFIB&RE , BIESEHH K AMEE,
- K MCEZ|CERICMPEIEE R B EIE

Verify all the connected interface are “UP”

#sh ip interface brief

Task 2: Verify Address Family VPNv4 unicast

Address Family VPNv4 unicast and BGP neighbors

# show running-config | s r bgp
# show bgp vpnv4 unicast summary all

VPNv4 unicast table has all the Customer prefixes

PEl#sh bgp vpnv4 unicast all

BGP table wversion is 31, local router ID is 1.1.1.1

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 100:100 (default for wvrf m-GRE)

*>i 22.22.22.22/32 2.2.2.2 0 100 020 1
*>1 33.33.33.33/32 3 P By 0 100 0 30 i
*> 111.111.111.111/32

10.1.0.2 0 010 i

Check on all the PE nodes (PE1, PE2 and PE3)



Task 3: Verify Multicast Traffic end to end
Verify that multicast state is created end to end

#sh ip mroute vrf m-GRE 230.1.1.1 verbose
IF Multicast Routing Table
Flags: T - 5PT-bit set, p - PIM Joins on routa

(10.1.0.2, 230.1.1.1), 00:00:35/00:02:24, flags: Tp
Incoming interface: Ethernetl/2, REF nbr 10.1.0.2
Cutgoing interface list:

Tunnel2, GRE MDT: 232.1.1.1 (default), Forward/Sparse,
00:00:35/00:02:54, p

Chack on all the PE nodes (FE1. PEZ and PE3)

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

# sh ip mfib vrf m-GRE 230.1.1.1 verbose

Entry Flags: HE - Hegate Signalling, SP - Signal Present,
A - hccept, F - Forward, RA - MRIB Rccept, RF - MRIEB Forward,
MA - MFIB Accapt

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per sacond

Other counts: Total/RFF failed/Other drops
I/0 Item Counts: FS Pkt Count/PS Pkt Count
VRF m-GRE

{10.1.0.2,230.1.1.1) Flags: K DDE
SW Forwarding: 5/0/100/0, Other: 0/0/0
Ethernat0/2 Flags: RR A MA
Tunnel2, MDT/232.1.1.1 Flags: BF F NS
CEF: Adjacency with MAC: 4500000000000000FF2FDOCAOLIO010101EB0L010100000800
Pkta: 4/1

Check PIM Neighborship at the core and vrf

PEl#ish ip pim neighbor

PIM Neighbor Table

Moda: B - Bidir Capable, DR - Daesignated Router, N - Dafault DR Priority,
P - Proxy Capable, 5 - State Refresh Capable, G - GenID Capable

Haighbor Intarface Uptime/Expires Ver DR
Address Prio/Mode
10.0.1.2 Ethernat0/1 01:34:51/00:01:25 w2 1 /DRSPG

FEl§ish ip pim vrf m-GRE neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, 5 - State Refresh Capable, G - GenlID Capable

Heighbor Interface Uptime/Expires Ver DR

Addrass Prio/Moda
10.1.0.2 Ethernet0/2 01:34:32/00:01:42 v2 1/DRBFPG
3.3.3.3 Tunnell 01:32:32/00:01:41 w2 1 /8PFPG
2.2.2.2 Tunnel? 01:32:32/00:01:36 w2 1/8FPG



Multicagt Forsarding Packets

#sh ip mfib »rf =-GRE 230.1.1.1 count
Forwarding Counts: Pkt Count/Pkts per second/Awvg Pkt Size/

BIERRE R O AT
RS IRHUERPRIZ
—BRPERZHAIIZ L. EOBEIERIE,



= Tunnel Interface ’

SOURCE
10.1.0.2

CE
el/0

Tunnel 0

Description: Pim Register Tunnel
(Encap) for RP 11.11.11.11

Tunnel source x.x.x.x (Loopback 0),
dastinatien 11.11.11.11

PIM(0): Initiating register encapsulation
tunnel creation for RP 11.11.11.11

PIM{0) : Ahddition of register encap tunnel as
forwarding interface of (1.1.1.1, 232.1.1.1)

1.1.1.1 defered until tunnel is created.
PIM(0): Adding register encap tunnel (TunnelO)
as forwarding interface of (1.1.1.1,

232.1.1.1).

eli2

"x" Node details.
Tunnel Source : Loopback interface of node "x*

11.11.11.11

2222 3333

(config) # ip pim rp-address 11.11.11.11
(Static RP created at RR-P)

Cc
RECEIVER 2 RECEIVER 3
22.22.22.22 33.33.33.33

PIM(0): EfEARP 11.11.11. 1123 F e ERBE I E,

PIM(0):RP 11.11.11. 1M ¥ 3A ZF 17 22PR B B2 A I

PIM(0): R INFFE EHEREERN(1.1.1.1, 23211 1)MWHEEED , BERGIRFRE,
*19554%5 89 A 17:34:56.155:PIM(0):FRP 11.11.11. 118 EF(*, 232.1.1.1)F,

PIM(0): 7/ i & 7728 T ERZE (Tunnel0)ER (1.1.1.1, 232.1.1. )M EK#EO,

PEl#sh int tunnel 0
Tunnel 0 is up, line protocol is up
Hardware i s Tunnel
Description: Pim Register Tunnel (Encap) for RP 11.11.11.11
Interface is unnunbered. Using address of Ethernet0/1 (10.0.1.1)
MIU 17912 bytes, BW 100 Kbit/sec, DLY 50000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsul ati on TUNNEL, | oopback not set
Keepal i ve not set

Tunnel source 10.0.1.1 (Ethernet0/1l), destination 11.11.11.11 >>>>>>>>>> Tunnel Source and



destination
Tunnel Subbl ocks:
src-track:
Tunnel 0 source tracking subbl ock associ ated with Ethernet0/1

Set of tunnels with source Ethernet0/1, 1 menmber (includes iterators), on interface
<OK>

Tunnel protocol/transport PIMIPv4
Tunnel TOS/ Traffic C ass 0xCO, Tunnel TTL 255

Tunnel transport MIU 1472 bytes
MDTRZE Bl :

MOT Tunnel
Tunnel 2 (MT Tunnel) #5Y5-5-CONFIG_I: Configured from consoles by console
Tunnel source x.x.%.% (Loopbackd) SOURCE WLINEFROTO-%-UFDOWN: Line protocol on Interface Tumnel?, changed state to up
Tunnel Subblocks: PIM(1): Check DR after interface: Tunnell came up!
[r—— 10.1.0.2 PIN({1): Changing DR for Tunnel?, from 0.0.0.0 to 1.1.1.1 (this system)
Tunnel? source tracking subblock WPIN-5-DRCHG: VRF m-GRE: DR change from medghbor 0.0.0.0 to 1.1.1.1 on
associated with Loogbackl interface Tunnell
Set of tunnels with source

T

AL

Loopbask) /0 Mhen other Tunnel coms p they forsm peighborship with tunng
Tunnel protocol/transport multi-GRE/IP

AFIM-5-MBRCHG: VRF m-GRE: neighbor 2.2.2.2 UF cn interface Tunnel?
PIM(1): Changing DR for Tunnel?, frem 1.1.1.1 to 2.2.2.2
4PIN-5-DRCHG: VRF m-GRE: DR change from medghbor 1.1.1.1 to 2.2.2.2 on
intarface Tumnell
WPIM-5-NBRCHG: VAF m-GBE: neighbor 3.3.3.3 UPF on interface Tunnel2

1111 pme(1): Changing DR for Tuanel?, frem 2.2.2.2 to 3.3.3.3
%PIM-5-DRCHG: VAF m-GRE: DR change from neighbor 2.2.2.2 to 3.3.3.3 on
interface TunnelZ

2222 3333
e0i2 20/0
°0/0 «0/0
.
cl
RECEIVER 2 RECEIVER 3 5
nnnn 33.33.33.33

MDT Turninel

BOHHIMRIBRIE -



MFIBv4 (0x0): Pkt (2.2.2.2,232.1.1.1) from Ethernet0/1
acceptad for forwazding

MFIBv4 (0x0): Pkt (2.2.2.2,232.1.1.1) from Etharnat0/1
sending te Tunnel2, MDT Dacap

MFIBvd (0x0): Pkt (2.2.2.2,232.1.1.1) from Ethernet0/1
Tunnael?, MDT Decap skipped in this contaxt

MFIBv4 (0x0): Pkt (2.2.2.2,232.1.1.1) from Etharnat0/1
continuinrg forwarding in a slower context

MFIBv4 (0x0): Pkt (2.2.2.2,232.1.1.1) from Ethernet0/1
acceapted for forwarding

MFIBv4 (0x0): Pkt (2.2.2.2,232.1.1.1) from Etharnat0/1
sant on Tunnal2, MDT Decap

(Fs)

FElfsh ip mrouts

IF Multicast Routing Table

Flags:
T - BPT-bit sat, J - Join SPT, M - MSDP cresatad antry, E - Extranat,
Z - Multicast Tummel, ® - MDT-data group sender,

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - FIM
Jein

Timers: Uptise/Expizes

Interface state: Interface, Next-Hop or VOO, State/Mods

{3.3.3.3, 232.1.1.1), 02:43:08/00:02:06, flags: JTE
Incoming interface: Ethernet0/1, RFF nbr 10.0.1.2
outgodng interface list:

MVAF n-GRE, Forward/Sparse, 02:43:08/00:01:51

{2.2.2.2, 232.1.1.1), 02:43:13/00:01:47, flags: JTZ
Incoming imterface: Etharset(/l, RFF mbr 10.0.1.2
outgoing intarface liat:

MVRAF n-GRE, Forward/Sparse, 02:43:13/00:01:48

f1.1.1.1, 232.1.1.1), 0Z:44:16/00:03:15, flags: FT
Incoming interface: Loopback(, RFF nbc 0.0.0.0
outgoing interface list:

Etharnetl/l, Forward/Sparse, 02:43:13/00:02:34

A1
22232 3333
Cl
MDT Tunnel
PEl#sh ip mroute
I P Mul ticast Routing Table
Fl ags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 Advertisenent,
U- URD, | - Received Source Specific Host Report,
Z - Multicast Tunnel, z - MDT-data group sender,
(3.3.3.3, 232.1.1.1), 00:10:13/00:01:01, flags: Jrz
Incom ng interface: EthernetO0/1, RPF nbr 10.0.1.2
Qutgoing interface list:

MVRF m GRE, For war d/ Spar se,

(2.2.2.2, 232.1.1.1),
Incom ng interface: EthernetO/1,

Qutgoing interface list:

MVRF m GRE, Forwar d/ Spar se,

00: 10: 14/ 00: 00: 57,

00: 10: 13/ 00: 01: 46

flags: Jgrz

RPF nbr 10.0.1.2

00: 10: 14/ 00: 01: 45



(1.1.1.1, 232.1.1.1), 00:10:15/00:03:20, flags: FT
I nconming interface: LoopbackO, RPF nbr 0.0.0.0
Qutgoing interface list:

Et hernet 0/ 1, Forward/ Sparse, 00: 10: 15/ 00: 03: 04

NEFMECERPRE

SOURCE
10.1.0.2

P

PIM(l): Received v2 Bootstrap on Ethernet0/2 from 10.2.0.2 cl
Pim add prm:: 224.0.0.0/240.0.0.0, rp=22.22.22.22, repl = 0, +0/0
ver =2, is neg =0, bidir = 0, arp = 0

prm_rp->bidir moda = 0 vs bidir = 0 (224.0.0.0/4, RP:

22.22.22.22), PIMwi

FIM{1): Initiating register encapsulation tunnel creation for eli2
RP 22.22.22.22

PIM(1): Initial register tunnel creation succeeded for RP
22.22.22.22

FLINEPROTO-5-UPDOWN: Line protocol on Interface Tunnel3,
changed state teo up

1144

Tunneld
Description: Pim Register Tunnel (Encap) for RF 22.22.22.22 on VRF m-GRE
Using address of Ethernet0/Z (10.2.0.1)
MTO 1751Z bytes, BW 100 xbit/sec, DLY 50000 usec,
reliability 255/255, txload 1/255, r=load 1/255
Encapsulation TUMMEL
Tunnel scurce 10.2.0.1 (Ethernet0/Z), destination 22.22.22.22

«0i0

11411111

Register tunnel created when customer RP
information flooded across the core.

RECEIVER 2 _ RECEIVER 3 '
22223233 > 33.33.33.33

) F1™ Register Tunnel

*May 9 18:54:42.170: prmrp->bidir_node = 0 vs bidir = 0 (224.0.0.0/4, RP:33.33.33.33), PIMW2

*May 9 18:54:42.170: PIM1): Initiating register encapsul ation tunnel creation for RP
33.33.33.33

*May 9 18:54:42.170: PIM1): Initial register tunnel creation succeeded for RP 33.33.33.33

*May 9 18:54:43.173: %.1 NEPROTO 5- UPDOMN: Li ne protocol on Interface Tunnel 2, changed state to
uﬁi)’é@ﬁ?& ALMEEEFRPER.

PIM(1): EZEHRP 22.22.22 225 S 17 S £t SRR 8 22,

© A [RPEMEFE M LIEZNEZE,

NTEANFIMBHEEARP , 2B - M FERHERBE. EHHREARPAS L, 22T —1M#
HREZEOREZERFEFHRBES.

PIMSBEXRR :



SOURCE
10.1.0.2

4 ® % PIM Neighbor over Tunnel

4 ® ¥ PIMNeighber in core M

Control Plane Scalability: | 1.1.1.1
For Example:

=> PE anticipating 100 MVPH services which distributed
across 100 PEs.

=» Each PE maintains 9900 (99x100) PIM adjacencies in
additien to the adjacency.

=>» In order to preserve 9900 PIM adjacencies, the PE
would be sending approx 330 FIM adjacencies per second
(Using default 30s PIM helle timer)

=» The numbar will get worse as the number of MVFN

services or PEs increases.

2222 3333

RECEIVER 3
Pyt 33.33.3333
PE1#sh ip piminterface
Addr ess Interface Ver/ Nbr Query DR DR

Mode Count Intvl Prior
1.1.1.1 Loopback0 v2/ S 0 30 1 1.1.1.1

10.0.1.1 Et hernet 0/ 1 v2/S 1 30 1 10.0.1.2

PE1#sh ip pimvrf m GRE nei ghbor
Pl M Nei ghbor Tabl e
Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,

P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e

Nei ghbor Interface Upti me/ Expires Ver DR

Addr ess Pri o/ Mode
10.1.0.2 Et her net 0/ 2 03: 08: 34/ 00: 01: 43 v2 1/ DRSPG
3.3.3.3 Tunnel 1 01: 44: 24/ 00: 01: 41 v2 1/ DRSPG
2.2.2.2 Tunnel 1 01: 44: 24/ 00: 01: 38 v2 1/ SPG

& I
EHEFEBESRT NAED .
1. EWER L4



R TFIESRAS

BT TIEIRSET :

QDI(I):

Received vZ Join/Prune on Ethernet0/0 from 10.3.0.2, to us

oﬂ!‘-h ip mroute vrf m-GRE

IP Multicast Routing Table
Flags: D - Denss, S - Sparse, B - Bidir Group, s - SSM Group,
C - Connected, J - Join SPT,

(*, 224.1.1.1), 00:00:22/00:02:46, RP 22.22.22.22, flags: SJC
Incoming interface: Tunnel?, RFF nbr 2.2.2.2
Outgoing interface list:

Ethernet0/0, Forward/Sparse, 00:00:22/00:03:07

QZI sh ip mroute vrf m-GRE

(*, 224.1.1.1), 01:03:26/00:02:57, RP 22.22.22.22, flags: Sp
Incoming interface: Ethernet0,/2, RPF nbr 10.2.0.2
Cutgoing interface list:

Tunnel?, GRE MDT: 232.1.1.1 (default), Forward/Sparse,
01:03:26/00:02:57, p

1. BB | FIPE3&EPIM JOIN(-,G).

2. PE3YFPIM JOIN(*,G) H 5 FIGREE @ &
ip mroute vrf m-GRERYf& A O #TWIE,

3.3.3.3 224.

42 26.584402

PIM(1) : Add Ethernet0/0/10.3.0.2 to (%, 224.1.1.1), Forward state, by PIM *G Join
PIM(1l) : Upstream mode for (*, 224.1.1.1) changed from 0 to 1

PIM(l): Adding v2 (22.22.22.22/32, 224.1.1.1), WC-bit, RPT-bit, S-bit Join
PIM(l): Send v2 join/prune to 2.2.2.2 (Tunnel2)

2222

-
=
]
=
o
=
=

10.3.0.0124

RECEIVER 3

RP 33333333

22.22.22.22

, FBEFEE2 (MDTRRE ) Ki& , ZB8E Mshow

0.0.13 PIMv2 92 Join/Prune

Frame 42: 92 bytes on wire (736 bits), 92 bytes

Internet Protocol Version 4, Src: 3.3.3.3, Dst:
Generic Routing Encapsulation (IP)
Internet Protocol Version 4, Src: 3.3.3.3, Dst:
Protocol Independent Multicast
0010 = Version: 2

. 8011 = Type: Join/Prune (3)
Reserved byte(s): 00
Checksum: @xceb8 [correct]
PIM Options
Upstream-neighbor: 2.2.2.2
Reserved byte(s): 80
Num Groups: 1
Holdtime: 21@
Group @: 224.1.1.1/32
¥ Num Joins: 1

IP address: 22.22.22.22/32 (SWR)
Num Prunes: @

4 vy vYvyvv vy

PE3#sh ip nroute

IP Mul ticast Routing Table

Fl ags: D - Dense, S - Sparse, B - Bidir G oup,
L - Local, P - Pruned, R- RP-bit set, F
T - SPT-bit set, J - Join SPT, M- MSDP c

captured (736 bits) on interface @

Ethernet II, Src: aa:bb:cc:00:50:30 (aa:bb:cc:@0:50:30), Dst: IPv4mcast_01:01:01 (01:00:5e:01:01:01)

232.1.1.1

224.9.0.13

s - SSM Group, C - Connected,
- Register flag,
reated entry, E — Extranet



(3.3.3.3, 232.1.1.1), 10:20:04/00:02:56, flags: FT

Incom ng interface: LoopbackO, RPF nbr 0.0.0.0
Qutgoing interface list:

Et hernet 0/ 3, Forwar d/ Sparse, 10:20: 04/ 00: 02: 40

1. PE2WRZR 7 3.3.3.3E B 7232.1.1. 1GRE#ES , A ERFEOILFHH X EIMVRF m-
GRE,

PE2#sh ip nroute
I P Mul ticast Routing Table
Fl ags:
T - SPT-bit set, J - Join SPT, M- MSDP created entry, E - Extranet,

Z - Miulticast Tunnel, z - MDT-data group sender,

(3.3.3.3, 232.1.1.1), 11:47:30/00:01:01, flags: JTZ

Incom ng interface: Ethernet0/3, RPF nbr 10.0.2.2

Qutgoing interface list:

MVRF m GRE, Forward/ Sparse, 11:47:30/00:00: 29

GREHFEIMWMEE , PIMIAERPERIE.

XX : RPFEREN2.2.2.2 , BAPIMIIAK B it 2RPHb3E , LB O ERPT,

FE : WCLHMRPTAL : H(*,G)IABSfE% , DREBIEMAMSEIEE | HhRPittutfEEH A
x£H , BEASHL (WCHL ) MRPHHMY ( RPTIL ) iRE N1, WCALR RETR A BEPCE H R HE
B4 B % T BEEM ; RPTURTUEMARBHERPH ZIEN, EBIFIKREZE, '_—L|RPT1i
’RE N6, bi%mﬂ&'%,\;RPm%H% llﬂ.’, ﬂ%/fﬂgs,ﬁ“;’\RPW’é% HWCHI iR
R8T, EX Rt 2RP , T S s HR B It ( HER) %éMFﬁﬁEEL&?&E@

PE2#sh i p nroute verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 -

V - RD & Vector, v - Vector, p - PIMJoins on route



(2.2.2.2, 232.1.1.1), 22:48:12/00:02:04, flags: FTp
Incom ng interface: LoopbackO, RPF nbr 0.0.0.0

Qutgoing interface list:Ethernet0/3, Forward/ Sparse, 22:48:12/00:03:12, p

1. JRPE PE1ZFYGREHEHIFE T EA

PEl#sh ip nroute verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 Advertisenent,
U- URD, | - Received Source Specific Host Report,

Z - Multicast Tunnel, z - MDT-data group sender,

(2.2.2.2, 232.1.1.1), 22:55:50/00:02:45, flags: JTZ
Incom ng interface: Ethernet0/1, RPF nbr 10.0.1.2

Qutgoing interface |ist: WRF m GRE, Forward/ Sparse, 22:55:50/00:01: 09

PIM1): Received v2 Join/Prune on Tunnel2 from2.2.2.2, to us

PIM1): Join-list: (10.1.0.2/32, 224.1.1.1), S-bit set
2. PIM JOIN(S , G)ZI5%ECE,

3.0 |, RIRBIRI T BMEBHIZEWINEER | REFF KR AEZRPE PE1,

4. 7£/RPE PE1:

PIM1): Add Tunnel 2/2.2.2.2 to (10.1.0.2, 224.1.1.1), Forward state, by PIM SG Join

MFI Bv4(0x1): Pkt (10.1.0.2,224.1.1.1) from Ethernet0/2 (PS) accepted for forwarding
MFI Bv4(0x1): Pkt (10.1.0.2,224.1.1.1) fromEthernet0/2 (PS) sending to Tunnel 2, MJT/232.1.1.1

MFI Bv4(0x1): Pkt (10.1.0.2,224.1.1.1) fromEthernet0/2 (PS) sent on Tunnel 2, MDT/232.1.1.1
FEPE2(RP PE):

PIM1): Prune-list: (10.1.0.2/32, 224.1.1.1) RPT-bit set

PIM1): Cancel sending Join for (10.1.0.2/32, 224.1.1.1) on Tunnel 2



PE2#sh ip nroute vrf m GRE
IP Multicast Routing Table

Flags: L - Local, P - Pruned, R- RP-bit set, F - Register flag,

(10.1.0.2, 224.1.1.1), 00:03:52/00:01:29, flags: R
Incom ng interface: Ethernet0/2, RPF nbr 10.2.0.2
Qutgoing interface list:

Tunnel 2, Forward/ Sparse, 00: 00: 52/ 00: 02: 58

MPE133REA B IIEDWPCAP, EMDTERIABSE P REEE M., FHAGRERE,
5. FEIUN 5 PE PE34L |, EIWEIES,

PE3#sh ip nroute verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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,

Z - Miulticast Tunnel, z - MDT-data group sender,

(1.1.12.1, 232.1.1.1), 23:12:51/00: 02:50, flags: JTZ
Incom ng interface: Ethernet0/3, RPF nbr 10.0.3.2
Qutgoing interface list:
M/RF m GRE, Forward/ Sparse, 23:12:51/stopped
PIM1): Building Join/Prune packet for nbr 2.2.2.2
PIM1): Adding v2 (10.1.0.2/32, 224.1.1.1), RPT-bit, S-bit Prune
PIM1): Send v2 join/prune to 2.2.2.2 (Tunnel 2)
PIM1): Building Join/Prune packet for nbr 1.1.1.1
MFl Bv4(0x1): Pkt (10.1.0.2,224.1.1.1) from Tunnel 2, MDT/232.1.1.1 (PS) accepted for forwarding
MFl Bv4(0x1): Pkt (10.1.0.2,224.1.1.1) from Tunnel 2, MDT/232.1.1.1 (PS) sent on Ethernet0/0
MFl Bv4(0x1): Pkt (10.1.0.2,224.1.1.1) from Tunnel 2, MDT/232.1.1.1 (PS) accepted for forwarding
MFl Bv4(0x1): Pkt (10.1.0.2,224.1.1.1) from Tunnel 2, MDT/232.1.1.1 (PS) sent on Ethernet0/0

*Jun 2 20:09:11.817: PIM1): Received v2 Join/Prune on Ethernet0/0 from 10.3.0.2, to us



PE3#sh ip nroute vrf m GRE verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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,

V - RD & Vector, v - Vector, p - PIMJoins on route

(10.1.0.2, 224.1.1.1), 00:00:07/00:02:52, flags: Tp
Incom ng interface: Tunnel2, RPF nbr 1.1.1.1
Qutgoing interface list:

Et hernet 0/ 0, Forward/ Sparse, 00: 00: 07/00:03: 22, p
RPF Change at PE3 (Receiver PE)

MRT(1): (10.1.0.2,224.1.1.1), RPF change from /2.2.2.2 to Tunnel1/1.1.1.1
MRT(1): Create (10.1.0.2 ,224.1.1.1), RPF (Tunnel2, 1.1.1.1, 200/0)

MRT(1): Set the T-flag for (10.1.0.2, 224.1.1.1)

MRT(1): WAVL Insert interface: Tunnell in (10.1.0.2,224.1.1.1) Successful

MRT(1): set min ntu for (10.1.0.2, 224.1.1.1) 18010->1500

AR WERBPEINAERERE , RPFEEFER. 2RI ERPE2 , (FARPRERREHE
o WHE-—NMBEBEIE , ELERRPFHIRESPTHAL

B RMIAMDTRRER R E

. MDTEWE X FERHAGRE , CHIEER NPHEIES.
. P-Packet Sith3it= PERYBGPXT & ith it
Gitbiit= MDTA M4k ( ERINSREE )
. C-Packet IP TOS¥# £ &l ZIP-Packet,
- MPLSHRZEFAF &AL , MR TF A A 1%,
BIEER:

1. C-PacketZiAVRFELEMPERE O , mVRFERIIFIR, CIREWIEERPFRE,
CHIFESMOILFREOEH HE, e, XFRE—-VRFAIPEREO,

PEl#sh ip mroute vrf m-GRE verbose
IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected,



L - Local, P - Pruned, R- RP-bit set, F - Register flag,

T - SPT-bit set, vV - Vector, p - PIM Joins on route
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires

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

(10.1.0.2, 224.1.1.1), 00:00:03/00:02:56, flags: Tp
Incom ng interface: Ethernet0/2, RPF nbr 10.1.0.2
Qutgoing interface list:

Tunnel2, GRE MDT: 232.1.1.1 (default), Forward/ Sparse, 00:00:03/00:03:26, p (Small “p”
indicates downstream PIM join)

MROILEEMTI, NICHESHERPEIEE., MRERE BHRLRE vHIRE , NEEHADATA-
MDT4 , ZFNIEEHAZRIAMDTA, REPE BGPX & {kthit , BAREMDTAH ik,

2. PHIESZRBRETABBELIPMERK,

BIELIE2F/EO. 5IANMDTEANER(S, G)F(*,G)%B. P-Source ( PEXF#k ) EWIEE
RPFRE,

3. PHIEEHEOILAMNEOEHIHE, 1t , £ Bmroutek+ AP/PE,

4. MBZ7HEFRETHES , NAHBESLUIBRCEEZ. MMDTARER B FsmVRFH{E A
EOREEIRLH B IR,
EMVRFH X C-Packeti# {TRPFEZE , EmVRFH X C-Packet# TOILE &l

PE3#sh ip mroute verbose

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM Goup, 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,

Z - Multicast Tunnel, z - MDT-data group sender,

(1.1.1.1, 232.1.1.1), 1d01h/00:02:47, flags: JT2
Incom ng interface: Ethernet0/3, RPF nbr 10.0.3.2

Qutgoing interface |list: MVRF m-GRE, Forward/ Sparse, 1d0lh/stopped

5. #W T3 LN A CHIER R,
HEaHE:



(8.6)

) (8.6)
C-PAGKET  ° SRC:10.1.02 > SRC:11.1.9

C-PACKET SRC:10.1.0.2

© DET:224.4.44

(¢ PE1 iiiii!!!5iiil+--—----ﬂiiii!!iiil

DST: 224144  DST: 232114

BEMDT:
ft AR BIEMDT?

TRAEN. ERRFLEN K EEAKES, O)RE, EHMOSOREH , BEKNBEN 0"
“infinite”s ZHE—NMEIIFEITIEVRFES , BIEMDT2HKIL , MRLXF K, WKEZF20IBEE
MDT , A EREZRINMDTHE BB, BIEBMDTHRARERN , ENNFTREEMARE. BiE
MDTRATF(S , G)ifii&.

EFEMEPMSI:

SOURCE
10.1.0.2

e0/0 MULTICAST

TRAFFIC

e0/2

11.11.11.11

2222 3333
PE
e0/2
PIM JOIN
SELECTIVE PMSI
DATA MDT e0/0
. N
‘" RECEIVER 2 RECEIVER 3 I
22222222 33.33.33.33

- BAEN ., CTREECEN  SHEABES, G)RE.
- BYUE—IBIBREZNAVRFE , BHIEMDTRMBIL , MRLR , WMNFEIEZBEMDT , AR
EEERIAMDTHHEI#,



- BTEMDTHARERM , EMNINFREERIRE, BEMDTRAT(S, G)RE,
- PIMGEE4&AC-(S , G)HMP-Group.
DATA MDTEIRIZZ A :

SOURCE
10.1.0.2

Once the threshold cross, Selective PMSI
(Data MDT) triggered.
mdt data 232.2.2.0 0.0.0.255
threshold 1
- mdt data threshold 1

Once threshold trigger cross the configured
value it generates UDP (SRC 3232; DST 3232)
SRC 1.1.1.1 DST 224.0.013

om (1) : Set the y-flag for (10.1.0.2,224.1.1.1)
PIM(1l): MDT next hop change from: 232.1.1.1 to
232.2.2.0 for (10.1.0.2, 224.1.1.1) Tunnel2

ol e0r3
e'np: revd sre=1.1.1.1(3232), dst=224.0.0.13(3232)|"
length=24 .
PIM(l): Receive MDT Packet (1418) from 1.1.1.1 ‘FEZ
(Tunnel2), ( udp: 24), ttl: 1 802

PIM(l): TLV type: 1 length: 16 MDT Packet length: :|.s§
MRT (1) : Set the ¥-flag for (10.1.0.2,224.1.1.1)

RECEIVER 2 RECEIVER 3
22222222 33.33.33.33

1. HABREF AVRF IR EEREE S ERT EEEMDT?&EEO
2. MDTHIE S HEZEUDPH | iRitb 3t R B Ay 31k 73232, R RIELBNBHER T

252 23.188432 1.1.1.1 224.9.0.13 uDpP 82 3232 - 3232 Len=16
- Frame 252: 82 bytes on wire (656 bits), 82 bytes captured (656 bits) on interface @
+ Ethernet II, Src: aa:bb:cc:00:30:20 (aa:bb:cc:00:30:20), Dst: IPv4mcast_©1:01:01 (01:00:5e:01:01:01)
- Internet Protocol Versionm 4, Src: 1.1.1.1, Dst: 232.1.1.1
+ Generic Routing Encapsulation (IP)
- Internet Protocol Version 4, Src: 1.1.1.1, Dst: 224.0.0.13
- User Datagram Protocol, Src Port: 3232 (3232), Dst Port: 3232 (3232)
- Data (16 bytes)

3. NUDPHEBRATIBNBIWERTE , CRRE Y IEFFMDT next_hopE N #THY
MDT 31k

#RPE PE1:

MRT(1): Set the y-flag for (10.1.0.2,224.1.1.1)

PIM1): MT next_hop change from 232.1.1.1 to 232.2.2.0 for (10.1.0.2, 224.1.1.1) Tunnel 2

PEl#sh ip nroute vrf m GRE verbose

IP Multicast Routing Table



Fl ags:
T - SPT-bit set, J - Join SPT, M- MSDP created entry, E - Extranet,
Y - Joined MDT-data group, y - Sending to MDT-data group,

p - PIMJoins on route

(10.1.0.2, 224.1.1.1), 00:08:09/00:02: 46, flags: Typ
Incom ng interface: Ethernet0/2, RPF nbr 10.1.0.2
Qutgoing interface list:

Tunnel 2, GRE MDT: 232.2.2.0 (data), Forward/ Sparse, 00:08:09/00:03:27, A p (S “p”
i ndi cat es _downstream Pl M j oi n)

XX : OILT—BkEHRH7232.2.2.0,

2. 7EPE3 , HEWEIFKEFEUDP SRC 03232 DSTiwm 03232 HIMDTEIE 2 A,

UDP: rcvd src=1.1.1.1(3232), dst=224.0.0.13(3232), |ength=24
PIM1): Receive MDT Packet (1418) from1l.1.1.1 (Tunnel2), length (ip: 44, udp: 24), ttl: 1
PIM1): TLV type: 1 length: 16 MDT Packet |length: 16

MRT(1): Set the Y-flag for (10.1.0.2,224.1.1.1)

PE3#sh ip nroute vrf m GRE verbose
IP Multicast Routing Table
Fl ags:
T - SPT-bit set, Y - Joined MDT-data group, y - Sending to MDT-data

p - PIMJoins on route

(10.1.0.2, 224.1.1.1), 00:08:27/00:00:20, flags: TYp
Incom ng interface: Tunnell, RPF nbr 1.1.1.1, MDT:232.2.2.0/00:02:15
Qutgoing interface list:

Et hernet 0/ 0, Forwar d/ Spar se, 00' 08:27/00:03: 21, p

S-PMSIMAEERUDPHEEMEE , HE Mt HALL-PIM-ROUTERS(224.0.0.13) , HEIRA R
3232,

S-PMSIIMAEEZEATEE : EREIPRENBEARBNIRALF, XAURRINAES , G)X.



RELERNNEEPRRENIRRE. MINRRFRTEUTEENLEMILFE
MDTEIERZE R VAT RE -

After threshold reach,

Scurce PE sends UDP packet (MDT DATA) and set the y-flag
in mroute table.

PEl{ish ip mroute vrf m-GRE verbose
IP Multicast Routing Table
Flags:
T - SPT-bit set, J - Join SPT, M - MSDP created entry,
¥ - Joined MDT-data group, y - Sending to MDT-data group,
p - PIM Joins on route

(10.1.0.2, 224.1.1.1), 00:08:09/00:02:46, flags: Typ
Incoming interface: Ethernet0/2, RPF nbr 10.1.0.2
Cutgoing interface list:

Tunnel?, GRE MDT: 232.2.2.0 (data),
Forward/Sparse, 00:08:09/00:03:27, A, p

QEZ#uh ip mroute vrf m-GRE verbose

IP Multicast Routing Table
Flags:

T - SFT-bit set, Y - Joined MDT-data group, ¥y -
Sending to MDT-data group,

p - PIM Joins on route

(10.1.0.2, 224.1.1.1), 00:08:27/00:00:20, flags: T¥Yp
Incoming interface: Tunnell, RPF nbr 1.1.1.1, MDT:
232.2.2.0/00:02:15
Outgoing interface list:
Ethernaet0/0, Forward/Sparse, 00:08:27/00:03:21, p

RECEIVER 2 RECEIVER 3

22222202 33.33.33.33
PEl#sh ip pimndt send
MDT-data send list for VRF: m GRE
(source, group) MDT-data group/ num ref_count
(10.1.0.2, 224.1.1.1) 232.2.2.0 1

PE3#sh ip pimndt receive

Joi ned MDT-data [group/ndt nunber : source] wuptinme/expires for VRF: m GRE

[232.2.2.0 : 1.1.1.1] 00:00:41/00:02:18

- MROILBEREEED , NEAGCGREHEREE , FRAMPERBAR[NBGPX Fitiit , BVt
RMDTA M.

. %EEData-MDTEMREBRTFREEMVRFAMN(S , G)FKE LiREBYHRE
- WRES, OF(*H, G)FBRETZHE , MiXEHHREMVRFHDefault — = Data-MDT,
- BB BEPHED , FTHEERCHES,



Flag Name Description

Z Multicast Tunnel Indicates that this entry is an IP multicast group that belongs to the
Default or Data MDT tunnel. All packets received for this IP multicast
state are sent to the MDT tunnel for decapsulation .
Set on receiving PE.
Global mulitcast routing table

Y Joined MDT-data group Indicates that the traffic was received through a Data MDT tunnel
that was set up specifically for this source and group.
MVRF multicast routing table

7 MDT-data group sender Set on sending PE.
Global mulitcast routing table

y Sending to MDT-data group Indicates that the traffic was sent through a Data MDT tunnel that
was set up specifically for this source and group.
MVRF multicast routing table

vV RD & Vector

v Vecor

E Extranet source mroute entry | Indicates that a (*, G) or (S, G) entry in the VRF routing table is a
source Multicast VRF (MVRF) entry and has extranet receiver
MVRF entries linked to it

- BT 8NMEBREAMVRFHRRFE—MMTI, EittData-MDTH Default-MDTX & F it £ £ A 18
R BEERE O,

. YIyiRE R X 9 Default-MDTR E 5Data-MDTHREN L ERE , HAREFABEHZBEFEH
IEFEIMDT-Datadll , #5|FHEE(S. G, Data-MDT)MREH A Z K.

R HE R

B BDR B X

LEEC B R R HERRE B



	下一代组播默认MDT:配置文件0
	目录
	简介
	背景信息 
	PIM作为重叠信令
	配置任务

	配置
	验证
	故障排除


