1# i AmLDPHYMake-Before-Break(MBB)# f&E HE
B4

H &%

T
BR
REATG
wEE
B
MBBZ5 5 1 e 52 it 451
MBBZ&E
MBBZEE
RE KIMBB
AR RENMBB
mLDPREFE
HELRE
ERREIMBB R
EfE{EFAMBB

A RMMBCisco I0S® XRA T HEFFI#iE(MBB)L W17 5.,
AR

AXHRBEREER.

BRATTH

o ARERETEMCisco IOSPXR |, B FEAISEEEIRAHIFE,
. AXHPFERANTESREYIE{TCisco IOS XR 6.5.2, FTEEFHYAE = EMILASRIKEEF,

AXHFHNEARBBREEERERREANKENREL. XHEAINMAERERRCER (R
) BVAAREREAE), MRENEREET , FREACEBEMESIRERNTE,



BREMN

Make-Before-Break(MBB)W B Y2 : EIFBRERURSRENER BRI FB 28l , B —EFHFN
mLDP ( ZEEEHBHE ) & , ARTEXEBRE. ETARMERKE !

1. EEAEHNIGP ( AEREEHE ) EERMATKRER , SREERAH  BRELER IR
#iig  RRMBRER.

2. EMBRREAROBE LIIRER | HRELFHEORSURIFHARN AR EmLDPH |, A
% MR 4 o

MRERARABEELSP (FBXMRE ) B8F , ACTRESHBEATNLSP, EEREFRE
2% NAEHLTIBAREDE, MREGMDATE , AEFET2RECH , BARTEFER
B

IR

MBBHIRFC 6388 Frid K B M HIBES) . ERMLDPHIEARRFC, E#HERMFERERER
B, WEANREIEHIRNAR. BBEELN  EEFTSREMNHTER, NRBHF[HEE
LSPERE , RIETREFFMBREAFLSP, TEEEFFTRERER , AABH LTEAREIE,
MREMDARIHE  AEFETEREZN , RARFTEFRES.

MBBRI LB ERAEBN BRI

- HRAEENE, EREVEHRERNIGPEARREK , EEEFKBEREH ,
« EXBHREMNTERE/LFA ( BIRENR ) HTI-LFA ( FAEBILFA ) BB ELERIEBRES
, NR1E B A #EmLDP,

AR EMERREFNEN. HESHN—ERPIREZERE LR E ENRMEE EEHR. &
EERERT , MBBEARMER ., HURFFFEIP FRR (REERMEH ) -

ERAEMBBR , ERFESELEMEN/NZSE T HEME. ERFC6388F , EEWURZEER
TR, ERRESEMUUESELLFBEN DFRRE, "#2xRE, RREEMLDPHERE
ERENREAR, —AESIARREI R, FBAEREERXFEPLREMPLSERN TE.
S—EZEIARRIFTI R, UAERHAEERXFEHTLZEMPLSERN TR, WIFFHTE
= A Query/Ack B HI¥ B P IR TR EANTE , EER/FHEI TR A , ZFEED
TELSARERN,. SEAMREEMERSIAR  —EREDAE , S —EARFED R, —BE
FAMERRE T EREETIEERBILE , meEftsTRERERE.
S—EERZEFTRTEEH/MEEME | =12 LS E Y 7 & B 2B SRR Y] 2 HTLSP,

RAERMR , mLDPRABEEAN T REREH , BLERMPLSHRTE , AEEH2R
EHARELMER LB, MANRTEREEAA AR EEELE , fim
IP FRR,

MBBEZEEANRP2MP ( ¥ ) IMP2MP ( ZE¥ 2% ) &,
MBBZE 5 F #5214



MBBRAEH ( FRFCHtZAIEM ) , Rt EHHETEEFERA, BER , WLEMBBR
RIS EREENERERER | LS CHINE Lk R EIEA TR EESHLDPEAVE
B, BH3FLAELDP MPARRETLVH i iIMBBARRE,

MBBiR&EELDP MPARREE T=A R B -

0 1 2 3
01234567890123456789012345678901
R et e e s st T e o e S R e ity Sl Sl
| MBB Type = 1 | Length = 1 | Status Code |
R et e e s st T e o e S R e ity Sl Sl

RERITA1 ( RTMBBFER ) M2 ( RRMBB#ERR ) -
LDP MPAREETLVIRIZAN T :
0 1 2 3

01234567890123456789012345678901
Rt e I st st o o e T e e

|1]0| LDP MP Status Type(0x096F) | Length |
R Tt et T S S B B Tt T st st Tk T S RS RN R R
| Value |

| e e e St At
I I

R e St R s

"B, MU BE—E=NZELDP MPREETE,
LDP MPAREETLVEEF S EWLDP MPIREBTEZER T —EFE :

0 1 2 3
01234567890123456789012345678901
e S R s Tt S R T ettt et et SR NN N
| Type | Length | Value ... |
s St s e Tt S e it St Bt St et |
| I
| B T e s Tt s Tt SR S S

|

R B e e a2

~



LDP MPAREETLVHI A BB EEREHE B LDPEAEEH,

HELDPEAERH :

0 1 2 3
01234567890123456789012345678901
s s Tt T R s s st et B B Tt Tt Tt et St SR SR RS
|0] Notification (0x0001) | Message Length |
s s Tt T R s s st et B B Tt Tt Tt et St SR SR RS
| Message ID |
s s Tt T R s s st et B B Tt Tt Tt et St SR SR RS
| Status TLV |
s s Tt T R s s st et B B Tt Tt Tt et St SR SR RS
| LDP MP Status TLV |
s s Tt T R s s st et B B Tt Tt Tt et St SR SR RS

| Optional LDP MP FEC TLV

s s Tt T R s s st et B B Tt Tt Tt et St SR SR RS
| Optional Label TLV |
s s Tt T R s s st et B B Tt Tt Tt et St SR SR RS

EEBRHBHES -

0 1 2 3
01234567890123456789012345678901

s Rt e e st o e e et e L e e e

|0 Label Mapping (0x0400) | Message Length

R T e et e T s S e e e et T e e e e
| Message ID |
R T e et e T s S e e e et T e e e e
[ FEC TLV I
R T e et e T s S e e e et T e e e e
| Label TLV |

R T e et e T s S e e e et T e e e e
| Optional LDP MP Status TLV |
R T e et e T s S e e e et T e e e e
| Additional Optional Parameters |
R T e et e T s S e e e et T e e e e

BIENTEESEMBBITA. Z—BHER , EARETA  IVRENHERTERE, TEERER
T, EEERBERET EREE (ZEY ) DO,

B 1R E Wireshark P HEmLDPAER HBUE R, E T —ELDP MPAREETLV,



% Label Mapping Message

Si|

e.-. = U bit: Unknown bit not set

Message Type: Label Mapplng Message (ex488)
Message Length: 48
Message ID: 2xXesese1ds

88.. .... = TLV Unknown bits: Known TLY, do not Forward (exe)
TLY Type: FEC (ex1ee)
TLV Length: 24

' FEC Elemsnts

% FEC Element 1
FEC Element Type: MP2MP-up (7)
FEC Element Address Type: IPva (1)
FEC Element Length: &
Root Mode Address: 18.182.1.3
Opaque Length: 14
Opaque value: 2288208012220002200000000208

% Generilc Label

88.. .... = TLV Unknown bits: Known TLV, do not Forward (@x8)
TLV Type: Generlc Label (ex2e8)
TLV Length: 4

. 8822 2121 1181 1182 1288 = Generlc Label: @xesdcs

v LDP MP Status TLV Type

16.. .... = TLV Unknown bits: Unknown TLV, do not Forward (@x2)
TLY Type: LDP MP Status TLV Type (@x96F)

TLV Length: 4

TLY value: 21888182

0100010218 MBBZ B ## 5 41,1890001KIMBB Ackf## % £02,

3

MBBIj &€

Y E , MBB#EIE ARP2MP mLDP FEC ( SR ZE% ) MURMP2MP L% T#FEC,

FESMITMBBRYBR HER ELDPEFERIMBBRE W BE Pt B B H R EME,

<tfroot>

RP/0/RSP1/CPUO:R2#

show npls m dp nei ghbors

MLDP peer ID
Capabilities

: 10.79.196.14:0, uptime 22:32:06 Up,
: Typed Wildcard FEC, P2MP, MP2MP,



VBB

Target Adj : No
Upstream count : 0
Branch count : 0
Label map timer : never
Policy filter 1in :
Path count 1
Path(s) : 10.159.248.201 Bundle-Ether120 No LDP
Adj Tist : 10.254.3.36 Bundle-Ether10362
Peer addr Tist : 10.79.196.14
: 10.55.55.1
: 10.196.91.134
: 10.200.30.1

Cisco |10S XR7E & & B FAMBB,

5% "make-before-break, BUHITHEEMINREE S .

<tfroot>

mpls Tdp

mldp

Togging notifications
address-family ipv4

nmake- bef or e- br eak

delay 0

FERIEAT , MBBRELEE, RAEEMMRES , IBEXEEM. RERER , BHRFZmLDPER
ERE , TR ELTRITZmMIDPER R, HELERREZRIFFNENFTHIRZTE—L
H%’Faﬂo

MBBZE

AEE2,



old mLDP

= s, GEO/0/0/2 GEO/0f0/0 ivh‘”
o

e

root

new part of mLDP tree

52

ERBREM | ER BRI HARN D, MER D IFAENREHREAREERPLR), M@
BERS ORI ERR S R(MP). mLDPRIMF s HRRHBERREFAREMBLHAR. E
BEFHEERS - R2ATA |, EEREZXHER ENIGPEEUE RERESBENEKE,

A LA AMBBE B M{EEEE, F£—E2FEAMBBEMPLYIH#E KR EIFMNIEE, EEWEIMBB
ackZ R,

<#root>
RP/0/RP1/CPUO:Router(config-Tdp-mldp-af)#

make- bef ore-break delay ?

<0-600> Forwarding delay in seconds

FHEERTHESTHREEEREMAMER (HPLR ) TR/ HZR{ L IKEIMBB AckB I BIER, 5
ZAE R MP Y] 2 3 A 48 R 1 12 M BR i 40 BR 1R MV HESR

<#root>
RP/0/RP1/CPUO:Router(config-Tdp-mldp-af)#

make- bef ore- break delay 10 ?



<0-60> Delete delay in seconds
<cr>

<#root>
RP/0/RP1/CPUO:Router(config-Tdp-mldp-af)#

make- bef ore-break delay 10 10 ?

<Cr>

)45 5 32 A0 | BR2E 32 R A FAMP

MR EFEHENMBB

MBBEEZMBRENMLDPHE Z IR EFMWMLDPHE ., EREEESNMAFEYERRERTIEER
Fo IGPH ( MNBERABI SN ) TUASMLDPRHEREHFHKRE, ERTEORIKE (MRE
MP2MP mLDP## ) HIGPEE®R/),

@6+
B3R 7 B B WSS 2 BT R RR

Label 24008

e
e -
~

- -
- .

F

———
- -

-

-

-
- e

-3

GE&fo;ujz GED/0/0/0 %

root

Label Mapping Message

=3

R52 —fEmLDPRIAYRER 2R , R6ZZRER AR, P2VMP mLDPEERERHEPUES (24



MPLSIRE ) t @XM MER B HANR. LLDPEBEEEFEEMBBER.

MLDPRE{LEMHEEEDE (R ) BA (AR ) B, E8FREREL , ETOMPLSERNVNERESE
HERTEER,

E48R TR IRMEN ( THMBB ) ZZHRBE

.4i e 10 _:_

Label Mapping Message

=4

BIXR4 - RREAECHRM. LEFNEEERE , At EMBEEHNEREERRERRE, TERLEW
HE %EﬁLﬂ%EIIGPﬁBEEﬁ%  REERBLERETIDPEE. LLDPEFEMENE
, G IEIA I E A IR REPOEE. |, SUERmMLDPERIESB K.

WMRAKREEMBB , IKERE LEF L DPERHPHEENERES. BBHBUES ( EMBBHE:>
) EiER1#% , R1FLI:E§§]E"‘BE§1WJ:E’J%HT§U|LE I FA4A B R EDER 1€ L AERRR &

K&, RIEREEMHEBEEXERRE L MAREE —FETER  CHREREDIEIKS
B, HRNBBRAER2E JR1E’J?’“$J5FE1=.11_J ELLENBRE LR HRF LERFEPRE
mLDPHR B FTRAVESER—F , it , ZVVMESUELEST , TRREHERBANERREER,

CHERAMLDP At @A,

RP/0/0/CPUO:Jan 1 16:06:49.778 : mpls_1dp[1180]: %ROUTING-MLDP-5-BRANCH_ADD : 0x00001 [ipv4 10.0.0.105

RP/0/0/CPUO:Jan 1 16:06:49.838 : mpls_1dp[1180]: %ROUTING-MLDP-5-BRANCH_DELETE : 0x00001 [ipv4 10.0.0.

MREE TMBB , BT TR,



Si® | @BER1 LEEVBBRRAN.

LT RR2EMNEERA

mpls 1dp

mldp
logging notifications
address-family ipv4

make-before-break delay 60
!

EHRR4-R2ENLDPEFEFRME , BRFLERVGERTIMBRENIIRIEEL60Y, EEEYL
M, BEEEBAKAHSE (HELRERT, RAFR2 ) EAMBB , FEEFEMBBETERI LW
R2MR1z & 1k,

BORHF LAFTEERMKREEE , FEBMAMBBER.

<tfroot>

mpls Tdp

mldp
logging notifications
address-family ipv4

make- bef ore-break delay 0

AEES.



A"
Label 24008 o

i
- -
- -
-
-

- -

= ey GEO/0/0/0 _ GEO/0/0/2
RS
root 5

e

GEO/0/0/2 GEO/0/0/0 o

—
=SSP L label24009
R1 .

4

Label Mapping Message
with MBB Request

Notification Message with
MBB Ack

5
FIEEREBHEHE. BMRFEARESH  RLERBAZHNER,
EBNESNREREN, #R1LE  RIRE—HN TBES Fik.

<#root>
RP/0/0/CPUO:R1#
show npl s nl dp database

mLDP database
LSM-ID: 0x00001 Type: P2MP Uptime: 00:19:43

FEC Root : 10.0.0.5
Opaque decoded : [ipv4 10.0.0.105 232.1.1.1]
Features : MBB

Upstream neighbor(s)
10.0.0.5:0 [Active] [MBB] Uptime: 00:19:43
Local Label (D) : 24008

Downstream client(s):
LDP 10.0.0.3:0 Uptime: 00: 03: 28
Next Hop : 10.1.3.3

Interface : G gabitEthernet0/0/0/0



Renote | abel (D) : 24009

<tfroot>
RP/0/0/CPUQ: R1#

show npls m dp forwarding

mLDP MPLS forwarding database

24008 LSM-ID: 0x00001 flags: None

24009, NH: 10.1.3.3, Intf: G gabitEthernet0/0/0/0 Role: M

ER2LE , RAZRME—WAMEZ TEK,

<tfroot>
RP/0/0/CPUQ: R2#

show npls m dp dat abase

mLDP database
LSM-ID: 0x00001 Type: P2MP Uptime: 00:23:58

FEC Root : 10.0.0.5
Opaque decoded : [ipv4 10.0.0.105 232.1.1.1]
Features : MBB

Upstream neighbor(s)

10.0.0.3:0 [Active] [MBB] Uptine: 00:03:19

Local Label (D) : 24008
Downstream client(s):

LDP 10.0.0.6:0 Uptime: 00:23:58
Next Hop : 10.2.6.6
Interface : GigabitEthernet0/0/0/2

Remote label (D) : 24010

<tfroot>
RP/0/0/CPUQ:R2#

show npls m dp forwarding

mLDP MPLS forwarding database

24008 LSM-ID: 0x00001 flags: None

24010, NH. 10.2.6.6, Intf: G gabitEthernet0/0/0/2 Role: M



EMBBETHUHR , RCEMBEZEZIE , —EARAEERR  5—EKFERTE.

Jan 1 16:52:43.700 : mp1s_1dp[1180]: %ROUTING-MLDP-5-BRANCH_ADD : 0x00001 [ipv4 10.0.0.105 232.1.1.1]

R1EME T & FiwR3FMR4:

<#root>
RP/0/0/CPUO: R1#

show npl s m dp dat abase

mLDP database
LSM-ID: 0x00001 Type: P2MP Uptime: 00:22:35

FEC Root : 10.0.0.5
Opaque decoded : [ipv4 10.0.0.105 232.1.1.1]
Features : MBB

Upstream neighbor(s)
10.0.0.5:0 [Active] [MBB] Uptime: 00:22:35
Local Label (D) : 24008

Downstream client(s):

LDP 10.0.0.3:0 Uptime: 00:06:20
Next Hop : 10.1.3.3
Interface : GigabitEthernet0/0/0/0
Remote label (D) : 24009
LDP 10.0.0.4:0 Uptime: 00:00:36
Next Hop : 10.1.4.4
Interface : GigabitEthernet0/0/0/1

Remote label (D) : 24009

R1IEFEEIR M REE S ETEE

<tfroot>
RP/0/0/CPUO:R1#

show npls m dp forwarding

mLDP MPLS forwarding database

24008 LSM-ID: 0x00001 flags: None

24009, NH: 10.1.3.3, Intf: G gabitEthernet0/0/0/0 Role: M

24009, NH: 10.1.4.4, Intf: GgabitEthernet0/0/0/1 Role: M



R2BEEEME LHE , —ER2EBMERI) , 5 —ERIFFEMERS). WERA60T , BNEH
E;EH%'FEﬂO

<#froot>
RP/0/0/CPUO: R2#

show npls nldp database

mLDP database
LSM-ID: 0x00001 Type: P2MP Uptime: 00:27:00

FEC Root : 10.0.0.5

Opaque decoded : [ipv4 10.0.0.105 232.1.1.1]
MBB nbr evaluate : 00:00:21

Features : MBB

Upst ream nei ghbor (s)

10.0.0.4:0 [l nactive] [MBB] Uptine: 00:00: 38

Local Label (D) : 24009

10.0.0.3:0 [Active] [Delete] [MBB] Uptine: 00:06:22

Local Label (D) : 24008

Downstream client(s):

LDP 10.0.0.6:0 Uptime: 00:27:00
Next Hop : 10.2.6.6
Interface : GigabitEthernet0/0/0/2

Remote label (D) : 24010

<tfroot>
RP/0/0/CPUQ: R2#

show npls m dp forwarding

mLDP MPLS forwarding database

24008 LSM-ID: 0x00001 flags: None
24010, NH: 10.2.6.6, Intf: GigabitEthernet0/0/0/2 Role: M

24009 LSM-ID: 0x00001

flags: ED

24010, NH: 10.2.6.6, Intf: GigabitEthernet0/0/0/2 Role: M



EEE  SEmMLDPEIMAMEZER TR, At , RREEEDEAmMLDPH & FAZ S WHEHE A
mLDPE KB EBRBHEMLDPH, R2EFEMEFEREERE —ERNRE, ZFHEDXRR "Egress
Drop ,ﬁ%ﬁﬂ%ﬁ%moo%ﬂ‘ﬂ@ﬁﬂﬁl@%&%% BEEH FESTERNIETHRENERE

o RAEIEEWENEE®RE

AR, RRESEMLDPENEHEREMER. Hit , HRR2W TiFEHERE , ©F
RHARRERRARGE (BN ) BEERN (K ) BE.

60 & , R2ZIFILEHREENEENRE  YRBRERDBENRE.

RP/0/0/CPUO:R1 Jan 1 16:53:44.236 : mpls_1dp[1180]: %ROUTING-MLDP-5-BRANCH_DELETE :

R1E8 —ET X FiwR4,

<{froot>
RP/0/0/CPUO: R1#

show npls nml dp dat abase

mLDP database
LSM-ID: 0x00001 Type P2MP Uptime: 00:25:21

FEC Root : 10.0.0.5
Opaque decoded : [ipv4 10.0.0.105 232.1.1.1]
Features : MBB

Upstream ne1ghbor(s) :
10.0.0.5:0 [Active] [MBB] Uptime: 00:25:21
Local Label (D) : 24008

Downstream client(s):

LDP 10.0.0.4:0
Uptime: 00:03:22
Next Hop : 10.1.4.4

Interface : GigabitEthernet0/0/0/1
Remote label (D) : 24009

<#root>
RP/0/0/CPUO: R1#

show npls m dp forwarding

mLDP MPLS forwarding database

24008 LSM-ID: 0x00001 flags: None

URED B

0x00001 [ipv4 10.0



24009, NH: 10.1.4.4, Intf: GigabitEthernet0/0/0/1 Role: M

R2&EH — @ Li)E

<{froot>
RP/0/0/CPUO: R2#

show npls nldp database

mLDP database
LSM-ID: 0x00001 Type: P2MP Uptime: 00:29:54

FEC Root : 10.0.0.5
Opaque decoded : [ipv4 10.0.0.105 232.1.1.1]
Features : MBB

Upst r eam nei ghbor (s)

10.0.0.4:0 [Active] [MBB] Uptine: 00:03:31

Local Label (D) : 24009
Downstream client(s):

LDP 10.0.0.6:0 Uptime: 00:29:54
Next Hop : 10.2.6.6
Interface : GigabitEthernet0/0/0/2

Remote label (D) : 24010

<ttroot>
RP/0/0/CPUQ: R2#

show npls m dp forwarding

mLDP MPLS forwarding database

24009 LSM-ID: 0x00001 flags: None
24010, NH: 10.2.6.6, Intf: GigabitEthernet0/0/0/2 Role: M

R2 EKIMLDPEREHEERER TMBBE T , ERERTRIFMBE 2B FHCOVWEE , IRER
MIBREIREHOMILE, &R  R2ZARIEE—FREREHN "REME. HE , LRRIFR—FRER
BROERERERE,

<{froot>
RP/0/0/CPUO: R2#

show npls mdp trace



Jan
Jan
Jan

Jan

Jan
Jan

Jan

Jan

Jan

Jan

Jan

Jan

Jan
Jan
Jan
Jan
Jan

Jan

Jan

Jan

Jan

=

N el

[

16:
16:
16:

16:

16:
16:

16:

16:

16:

16:

16:

16:

16:
16:
16:
16:
16:

16:

16:

16:

16:

52:
52:
52:

52:

52:
52:

52:

52:

52:

53:

53:

53:

53:
53:
53:
53:
53:

53:

53:

53:

53:

43.
43.
43.

43.

43.
43.

43.

43.

43.

44,

44,

44,

44,
44,
44,
44,
44,

44,

44,

44,

44,

370
370
660

660

660
660

910

910

910

156

156

156

156
256
256
256
256

256

256

256

356

MLDP
MLDP
MLDP

M.DP

MLDP
MLDP

M.DP

MLDP

M.DP

M.DP

MLDP

M.DP

MLDP
MLDP
MLDP
MLDP
MLDP

M.DP

MLDP

M.DP

MLDP

MR {RxZEHIMBB

mMLDPREHM AZB 0K : FREXR H MIMBB(Make-Before-Break),

REE

GLO
GLO
LSP

LSP

LSP
GLO

LSP

LSP

LSP

LSP

LSP

LSP

LSP
LSP
LSP
LSP
LSP

LSP

LSP

LSP

LSP

0/0/CPUO
0/0/CPUO
0/0/CPUO

0/ 0/ CPUO

0/0/CPUO
0/0/CPUO

0/ 0/ CPUO

0/0/CPUO
0/ 0/ CPUO

0/ 0/ CPUO

0/0/CPUO
0/ 0/ CPUO

0/0/CPUO
0/0/CPUO
0/0/CPUO
0/0/CPUO
0/0/CPUO

0/ 0/ CPUO

0/0/CPUO
0/ 0/ CPUO

0/0/CPUO

t21
t21
t21

t21

t21
t21

t21

t21

t21

t21

t21

t21

t21
t21
t21
t21
t21

t21

t21

t21

t21

NBR
NBR
DB

FwWD
GEN

DB

DB

DB
DB
FwWD
DB
DB

DB

DB

: New LDP
: 10.0.0.4:0 LDP Adjacency addr: 10.2.4.4, Interface: Gi
: 0x00001

0x00001

: 0x00001
: Root 10.

0x00001

: 0x00001

0x00001

0x00001

: 0x00001

0x00001

: 0x00001
: 0x00001
: 0x00001
: 0x00001
: 0x00001

0x00001

: 0x00001

0x00001

: 0x00001

peer 10.0.0.4:0 UP cap: f

ACEL 10.0.0.4:0 installed Tocal label 24009

P2MP | abel napppi ng MBB Request nsg to 10.0. 0. ¢

Label 24009 add path Tlabel 24010 intf GigabitE
0.0.5 path 10.2.4.4 php nh 10.2.4.4 peer 134a3

P2MP notification from10.0.0.4:0 root 10.0. 16.

Start MBB Notification timer 100 msec (MBB ack

ACEL sel ection delayed for 60 seconds (MBB)

ACEL 10.0.0.3:0 start delete pending timer at

ACEL 10.0.0.4:0 activate

update active ident from10.0.0.3:0 to 10.0.0. ¢

ACEL 10.0.0.3:0 deactivate

ACEL 10.0.0.3:0 delete delay timer expired, de
Label 24008 delete, Success

ACEL 10.0.0.3:0 binding 1ist Local Delete
Released label 24008 to LSD

P2MP | abel withdraw nsg to 10.0.0.3:0 Success

ACEL 10.0.0.3:0 remove

P2MP | abel release from 10.0.0.3:0 | abel 24008

MBB notification delay timer expired

MLDPRENREBEUNEBMPLSHRENREHS, —BRAZEXEE  PLRIEHFMESERE
MERZFUZEROERIERARE. B ERLEEERTEPNRERE, Eiit, R
BEREWE  ABRRER AT AHRE A EE.

LLREBEARERER, REHEMLDPHEIRRE.
MAFFBRIE AR BRI E M. ERTLAMEMABFD ( EEBERRA ) o



MBB

FIRER  AERETEXKEFEEROBE L, BEKREVRIFTENREMLDPE/ K
o EITH KR K NERBEEBRETEEAR. VBBARLEW , LR FEHESHTLEVE
ERERRER K REFFETHR, AR, MPEHSFZAINAZSHXREEROWERREINHE
T, MAgERRE,

mLDP{RERIE

FEEG, THERT —EEE , HEKART -R2 , ¥ FEHATI-LFAETRE.

direct LDP session

Loopbackinterface .~ e T Loopback interface
LDP router-1D - e i B e -~ LDP router-1D

backup path

E6
mLDPHEEBHEEKRT - R2E%, FRREBRIFTEMNZEHFEH BRI,

EEET



Loopback interface Loopback interface
LDP router-1D LDP router-1D

X

'\new native path/»’
o5 2

e

/!
» backup path »
F

/
~
- ”
-

direct LDP session
7
BE78 R T REBEENEEBAREBRNEE.

EHRR1 - R2BIRAR , BBLDOPERAAREBHNLOPEFSRFEHMAE. LDPERE (BITCPEHE ) &
BRIEFIEH, EHKTLUERMERR1MR2ZEHILDPHMIMLDPHRREERE, BRI DPEFEENE
BRIFHAILERZH , E4ARBELDPEE. EEELDPEHERER , & HBTRILRE,

EHEERT - R2EMK , I ABBRIMEEFHKEMLDPRE. EfHEEETIHE , RILMVEFER
B RN IRES 46 BAER2 LDPHK M BIDM B B MI%FIR2, STUBBRAMPLSAE TRRMBE.
LFA ( BIREBRF R ) HTI-LFA (REERLFA ) RER., #R1ZIR2MEERES —EmLDPER
o EHER1-2HHK  HEBREEEEIREES —EENNER., SAHFE —(EEME
(PHP) , ELISHEA —AEBERIIR2, RAKFILARR  HEMERT - R2EKMBRHEREL
REEE R BB RE,

HRERERIR, EMLDPREZZRER , R2BFBERIE H —FFHHAEE , XREER
R3ZiER1, At , RREIRIEEMLDPEREMIEE . RIYR1tE— &, EEE M FmLDP K IF 15
RERANREESHER. ERESHEETH , RITEEERBFEAMLDPE RN RE. R2AE
FREZREFEINAIHERCHRE ? BRBIURHE  EREESESHESE. ChEER
B, ERERIBREEMLDPH 5| AMERFC 63887 15 E HYMake-Before-BreakiT &(MB). ER2UK
BIRBRIMVARE , BRI EMLDPE R EEBME , RULR2AI AR KRB IR B X
MLDPERWRE , YIE L EEREHEOEREHRE,

RIBAPLR ( AHEEE )  ERIARERENFHARN A IRE s XHEEFAMKMHAR. R2R
MP ( &6t% ) , BIRRFBREEME TR B EH RSO HEER,

AEES.



Loopback interface Loopback interface
LDP router-1D LDP router-ID

N
PNy

Label Mapping Message
with MBB Request

\\\ backup path S e s - -
~ - i 4
direct LBES;S-S.iOn

58
El8FE R ER2EIRIU K RRIZIR1MLDPZRHE S, HWEBEHMEEEEMBBHER.
HEEE.

Loopback interface Loopback interface

LDP router-1D LDP router-1D

Notification Message with

~ MBB Ack
N backup path / ememmmm—m————— =

N 4
~ -
~ ..

e B

direct LDP session

=9



RI1EALDPEAEZLES , ¥HEMKR S E EEEMBBHERR, AT, IEERBTE. WEERRIE
2R3 , AR MRIFHZIIR2, EMMPEHSER2EHEAN , RRFNAEMLDPER R EEHFRRE,
W RIEMLDPREEEMX , — X EHRREL , F— X EHMEAEEE L

LEER £ FAMBBREMP(R2) T B AN #4ER 1€ ( IR ) . EMBBREKIETE D , MPFLE R
R EEENMLDPRE , WAKRERREMETAIEHRE. EMFEMAMBBREERILLHTH
HEENREMARERRE, 5 ERMERREEE, TEEERT , MPELERREHKRED
EMNmMLDPRE , Y EMBBR LZHMAMBEEEERENTRE , WEREREERRER B
MERREFETAHRENRE,

ERBAGEBREFMAUBENRER , ©FLERREFHEORENRE  XEBEEHHNLDPE
BHROEEE ( UARLDPEBEHUEE. ) JR 8 H i /7 B8 BB AV 8%

A LA 8 SN BV delete EEB R M ERER | LLART P AT AERRBRENART IR,
Hlte® , AEMBAROR G, ERERT , FRERGI0UREMLDPREN HE,

Loopback interface Loopback interface
LDP router-1D LDP router-1D

iR, mMLDPREBREELEA —EMPLSER,

FrEiLE

EfmLDP FRR ( REEHKH ) EE I , EEUAT=EAREE,
BRE :

— ERAMLDPHYE B 8 5%



— FAALDPEERE

- IGPTHILFA ( EIRBEA ) HTi-LFA ( HEEMOLFA) (T-LFASESREKH ) . ETUHEST
BHERETRE,

MEBERDE=ZFRWEMA—E , BIEmMLDPEEFRRIZE., MLDPREFEHEKRWE K M2

(=98

R ]

<tfroot>

mpls Tdp

Tog

neighbor

nsr

graceful-restart
session-protection

I

igp sync delay on-session-up 25
mldp

logging notifications
address-family ipv4

make- bef or e- br eak del ay

600 60 <<<<<<

f orwardi ng recursive

<L
!
!
router-id 10.79.196.14
neighbor

dual-stack transport-connection prefer 1ipv4
!

session protection

for LDP-PEERS <<<<<<
address-family ipv4
Tabel
Tocal

allocate for host-routes
!

|

I

make-before-breakin & 2 Al iEMN .

BEEHNEEEZLFARTI-LFARE :

<{froot>



router isis IGP
set-overload-bit on-startup 600
net 49.0010.0000.0000.0001.00
segment-routing global-block 100000 150000
nsf cisco
Tog adjacency changes
Tsp-gen-interval maximum-wait 5000 initial-wait 1 secondary-wait 50
Tsp-refresh-interval 1800
max-1sp-Tifetime 1880
address-family ipv4 unicast
metric-style wide
fast-reroute per-prefix priority-limit critical
fast-reroute per-prefix tiebreaker Towest-backup-metric index 20
fast-reroute per-prefix tiebreaker node-protecting index 30
fast-reroute per-prefix tiebreaker srig-disjoint index 10
mpls traffic-eng level-2-only
mpls traffic-eng router-id Loopbackl45
mpls traffic-eng multicast-intact
spf-interval maximum-wait 7000 initial-wait 1 secondary-wait 50
segment-routing mpls sr-prefer
segment-routing prefix-sid-map advertise-local
spf prefix-priority critical tag 17
mpls 1dp auto-config
I
address-family ipv6 unicast
metric-style wide
fast-reroute per-prefix priority-limit critical
fast-reroute per-prefix tiebreaker Towest-backup-metric index 20
fast-reroute per-prefix tiebreaker node-protecting index 30
fast-reroute per-prefix tiebreaker srig-disjoint index 10
spf-interval maximum-wait 7000 initial-wait 1 secondary-wait 50
segment-routing mpls sr-prefer
spf prefix-priority critical tag 17
I
interface Bundle-Etherl0362
circuit-type level-2-only
point-to-point
address-family ipv4 unicast

fast-reroute per-prefix <<<<<<

fast-reroute per-prefix ti-Ifa <<<<<<

metric 420 Tevel 2

mpls 1dp sync Tevel 2

!

address-family ipv6 unicast
fast-reroute per-prefix
fast-reroute per-prefix ti-1fa

metric 420 Tevel 2
!

MR AT ENEMERAZREREEMBB , AIHEBRENRETSELERLE. REEDRR
PLREWLDPEFERE., BEEZRMNFRREE. AEERERFEOREIRIMETHE , A
BERHFLWVMBBEET EEERR. WRMLDPH ARSI E T HIRN FEMBBHE RN
BREHVEE | YAFEG LIEHREARREMRES | BRZ LHKHIRRERMAMBB , B



mLDPIEHES— B Ei M EiX T ERYPUHE (REBMBBER ) |, Bt FEiEHRSFEE
LDPEAEE., Hit , 4K —EERMLDPH,

FRREYMBB R4

BRAEE 11,

Loopback interface Loopback interface

LDP router-1D LDP router-iD
10.79.196.14 10.79.196.10

\ Sem.  BE10362 BE10362 e sohon
s B i

Loopbackinterface
LDP router-1D
10.79.196.13

=11

ERIMR2 B HEREAERER  EMA2ENMLDPEESEBRIZ I M 2BEHLDPE ESEM
RE, At , RIFIR2ZEHmMLDPEREEIFE M MM ER A ECERISTENRE, ERTREE
2 EHmMLDPEZERER K MRS, EMEERI-R2EME , EXTES YR  AREA
TEHEMPLS TE., LFASKTI-LFA , BHERRI-R2EFEF REMHIHEIIR1-RIGER, LthP2P
MPLS TE, LFASTI-LFA%ZERER1 LBAR2MLDPE A IDRE , UMELERN AR
mMLDPHVEREE ., &% , AAmMLDPEEREZERNEFRIZHEE ( HPLDPHEHERIDIA
EEA RN ) , A EEELDE,

RIBAPLR ( AHEEE )  ERIARERENFHARN A IRE s XHEEFAMKMHAR. R2R
MP ( &6t% ) , BIRRBFEREEME TR B EE RSO HEER,

BE={HEXR :
-LDP{RE

HREBEBEHA DT Z AH103620EELDP(MLDP)#E , B4 A B Fhello:

<#froot>

RP/0/RPO/CPUO:R1#



show npls | dp discovery 10.79.196. 10

Local LDP Identifier: 10.79.196.14:0

Di scovery Sources:

I nterfaces:

Bundl e- Et her 10362 : xmt/recv

VRF: 'default' (0x60000000)

LDP Id: 10.79.196.10:0, Transport address: 10.79.196.10
Hold time: 15 sec (local:15 sec, peer:15 sec)
Established: Dec 28 10:23:16.144 (00:02:13 ao)

Targeted Hel | os:

10.79.196. 14 -> 10.79.196.10 (active), xmt/recv

LDP Id: 10.79.196.10:0
Hold time: 90 sec (local:90 sec, peer:90 sec)
Established: Dec 28 10:23:30.008 (00:01:59 ago)

IGPTHY — LFASLTi-LFA

BEIBELDP neighbor router-idfV B R BB RA KK, RIB ( BHEFAE ) MFIB ( HZXEAER
CEF ) X AEBUTHMER :

<tfroot>
RP/0/RPO/CPUOQ: R1#

show route 10.79.196. 10

Routing entry for 10.79.196.10/32
Known via "isis IGP", distance 115, metric 420, Tlabeled SR
Tag 17, type Tevel-2
Installed Dec 28 10:23:42.659 for 00:07:58
Routing Descriptor Blocks
10.254.1.144, from 10.79.196.10,

vi a Bundl e- Et her 10301

Backup (Local - LFA)



Route metric 1is 2000
10.254.3.37, from 10.79.196.10, v

i a Bundl e- Et her 10362

Pr ot ect ed

Route metric 1is 420
No advertising protos.

<{froot>
RP/0/RP0/CPUQ: R1#

show cef 10.79.196. 10

10.79.196.10/32, version 7364, labeled SR, internal 0x1000001 0x83 (ptr 0x788elf78) [1], Ox0 (0x788ab5a
Updated Oct 25 11:32:44.299
Prefix Len 32, traffic index 0, precedence n/a, priority 1
via 10.254.1.144/32,

Bundl e- Et her 10301

, 11 dependencies, weight 0, class O,

backup (Local - LFA)

[fTags 0x300]
path-idx 0 NHID 0x0 [0x78f4e9b0 0x0]
next hop 10.254.1.144/32
local adjacency
local Tabel 100010 Tabels imposed {100010}
via 10.254.3.37/32,

Bundl e- Et her 10362
, 11 dependencies, weight 0, class O,
protect ed

[fTlags 0x400]
path-idx 1 bkup-idx O NHID 0x0 [0x7905e510 0x7905e350]
next hop 10.254.3.37/32

local Tabel 100010 Tabels imposed {ImpTNull}
-mLDPHYE 2 & 2%
MREAEEESR K mLDPEREMREELFIBREIEELNE :
RMERELEE -
<#root>

RP/0/RPO/CPUO:R1#



show npls forwarding | abels 25426

Local OQutgoing Prefix
Qut goi ng

Next Hop Bytes
Label Label or ID
Interface

Switched

25426 24440 mLDP/IR: 0x00001
BE10362

10.254.3.37 7893474

E R EEE

<tfroot>
RP/0/RPO/CPUOQ: R1#

show npls forwarding | abels 25426

Local Outgoing Prefix

Qut goi ng
Next Hop Bytes
Label Label or ID
Interface
Switched
25426 24440 nlDP/IR: 0x00001

10.79.196.10 2516786878

FER , MLDPEBKETBRBHNH, EEGHRERENRE,

MPEAMLDPH T —fEEE, FRFTEER600WM60Y ., PLREGMHENF KA. PLREREER
B D R R M AR T E 6007, 600 IEERKEMPHR BB IR ERNREERCOY , ARER
REABIREARE. COORERILFRBRRZ—ERERNEE. EARERERE  UEARERE
SRR EAshowin TR H, 0WIEEBEREMPERAERRAREIZENRES ZRBE
BREOBEIENREZE , SFF0UMERMBBERE, EMELEN EREBANGERK, ©F

EBRFESERNME., HERNERNRES,

<tfroot>

mpls 1dp
Tog
neighbor



nsr
graceful-restart
session-protection
|
igp sync delay on-session-up 25
mldp
logging notifications
address-family ipv4

make- bef ore- break del ay 600 60

forwardi ng recursive

!
!
router-id 10.79.196.10

neighbor
dual-stack transport-connection prefer 1ipv4

session protection for LDP-PEERS

address-family ipv4
Tabel
Tocal
allocate for LDP-PEERS
1
I
]

IETE{EHMBB
WMBERG12 | ZRGETRMLDPERREE N FHES,



Loopback interface Loopback interface

LDP router-1D LDP router-1D
10.79.196.14 10.79.196.10

12

Loopbackinterface
LDP router-1D
10.79.196.13

backup path

EEHAEEBEFZE , ERERKLDPIEHFID(R2)MILFIBEKE -

<tfroot>

RP/0/RPO/CPUO:R1#

show npls forwardi ng | abels 100010

Local OQutgoing
Label Label

100010 Pop
100010

The (!) indicates

Prefix Outgoing Next Hop Bytes

or ID Interface Switched

SR Pfx (idx 10) BE10362 10.254.3.37 355616309429

SR Pfx (idx 10) BE10301 10.254.1.144 O [@D)

a backup path.

EEPLREMMLDPHIE R ERE -

<{froot>

RP/0/RPO/CPUO:R1#

show npls m dp dat abase details

mLDP database

LSM-ID: 0x00001 Type: P2MP Uptime: 3d03h

FEC Root

: 10.79.196.14 (we are the root)



FEC Length : 12 bytes
FEC Value internal : 02010004000000015C4FC40E

Opaque Tength : 4 bytes
Opaque value : 01 0004 00000001
Opaque decoded : [global-id 1]
Features : MBB RFWD Trace
Upstream neighbor(s)

None

Downstream client(s):

LDP 10.79.196.10:0 Uptime: 02:09:09

Rec Next Hop :10.79.196. 10

Remote Tabel (D) : 24440

LDP MSG ID 1 254705
PIM MDT Uptime: 3d03h
Egress intf : Lmdtvrfone
Table ID : IPv4: 0xe0000014 IPv6: 0xe0800014
HLI : 0x00001
Ingress : Yes
Peek : Yes
PPMP : Yes
E R #IEIMLDPE R R -
<#root>

RP/0/RPO/CPUO:R1#

show npls nmldp forwarding | abel 25426

mLDP MPLS forwarding database

25426 LSM-ID: 0x00001 HLI: 0x00001 flags: In Pk
Lmdtvrfone, RPF-ID: 0, TIDv4: E0000014, TIDv6: E0800014
24440, NH: 10.79.196.10, Intf: Role: H, Flags: 0x4 Local Label : 25426 (internal)

IERMHLFIB (RBERGIRER ) BRIKA

<tfroot>
RP/0/RP0O/CPUOQ: R1#

show npls for |abels 25426

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

25426 24440 mLDP/IR: 0x00001 10.79.196.10 0



mLDPE 2% B S RRE, EREE B BEH100010 (EWLDPEAHEFIDIIRE ) EITRE.

<#froot>

RP/0/RPO/CPUO:R1#

show npls for |abels 25426 det ai

Local Outgoing
Label Label

Prefix Outgoing Next Hop Bytes
or ID Interface Switched

mLDP/IR: 0x00001 (0x00001)

Updated Dec 28 10:23:42.669

mLDP/IR LSM-ID: 0x00001, MDT: 0x2000660, Head LSM-ID: 0x00001

IPv4 Tableid: 0xe0000014, IPv6 Tableid: 0xe0800014

Flags:IP Lookup:set, Expnullv4:not-set, Expnullv6:not-set
Payload Type v4:not-set, Payload Type v6:not-set, 12vpn:not-set
Head:set, Tail:not-set, Bud:not-set, Peek:set, inclusive:not-set
Ingress Drop:not-set, Egress Drop:not-set
RPF-ID:0, Encap-ID:0
Disp-Tun:[ifh:0x0, Tabel:-]
Platform Data [64]:

{0
0

0
0
0
0
0
0
}
S

mpls paths:

0

O OO OO OoOOo

96 0 0 0 96
0000O0
0000O0

6 000 96

o o

ONO OO0 OO
=
o

R O OO uwWwOoOo
O O OO

O O OO
O N OO

=

—
o
(@]
Q
—

1, mpls paths: O,

protected npls paths:

24440

mLDP/IR: 0x00001 (0x00001) \
10.79.196.10 0

Updated: Dec 28 10:23:42.670
My Nodeid:0x20
Interface Nodeids:

[ 0x8620
Interface Handles:

[ 0xc0001cO - - - - - - - - - ]
Backup Interface Nodeids:

[ 0x8520
Backup Interface Handles:

[ 0xa000400 - - - - - - - - - ]

vi a- | abel : 100010

, mpi-flags:0x0 tos_masks:[ primary:0x0 backup:0x0]
Packets Switched: 0



EREREPINERKE. ELBEARIASRIKIEHER,

<{froot>
RP/0/RP0/CPUQ: R1#

show npls for |abels 25426 detail hardware ingress |ocation 0/2/ CPUO

Local OQutgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
25426 mLDP/IR: 0x00001 (0x00001)

Updated Dec 28 10:23:42.674
mLDP/IR LSM-ID: 0x00001, MDT: 0x2000660, Head LSM-ID: 0x00001
IPv4 Tableid: 0xe0000014, IPv6 Tableid: 0xe0800014
Flags:IP Lookup:set, Expnullv4:not-set, Expnullv6:not-set
Payload Type v4:not-set, Payload Type v6:not-set, 12vpn:not-set
Head:set, Tail:not-set, Bud:not-set, Peek:set, inclusive:not-set
Ingress Drop:not-set, Egress Drop:not-set
RPF-ID:0, Encap-ID:0
Disp-Tun:[ifh:0x0, Tabel:-]
Platform Data [64]:
{0009 00 096
0 0000O0
0000O0

6 000 96

o o

ONOOOOOoOOo
=
o

= ©O© OO uwWwOoOo
o O OO
o O OO

O OO OO OoOOo
oON OO

=

0
0
0
0
0
0
}
S

—
o
(@]
Q
—

mpls paths: 1, mpls paths: O,

protected npls paths: 1

24440 mLDP/IR: 0x00001 (0x00001) \
10.79.196.10 N/A

Updated: Dec 28 10:23:42.674
My Nodeid:0x8420
Interface Nodeids:

[ Ox8620 - - - - - - - - - 1
Interface Handles:

[ 0xc0001cO - - - - - - - - - ]
Backup Interface Nodeids:

[ Ox8520 - - - - - - - - - ]

Backup I nterface Handl es:

[ 0xa000400 - - - - - - - - - ]

vi a- | abel : 100010

, mpi-flags:0x0 tos_masks:[ primary:0x0 backup:0x0]
Packets Switched: 0

LEAF - HAL pd context :



sub-type : MPLS_P2MP, ecd_marked:0, has_collapsed_1di:0
collapse_bwalk_required:0, ecdv2_marked:0,

Leaf H/W Result

Leaf H/W Result on NP:0
09000014000000921806352100020900006000020a0000600000200001010400

vpn_special = 0 (0x0)
vc_label_vpws = 0 (0x0)
vc_label_vpls = 0 (0x0)
pwhe = 0 (0x0)
p2np = 1 (0x1)
tp = 0 (0x0)
recursive = 0 (0x0)
non_recursive = 1 (0x1)
flow_Tabel_dispose = 0 (0x0)
receive_entry_type = 0 (0x0)
control_word_enabled = 0 (0x0)
imp_tt1_255 = 0 (0x0)
collapsed = 0 (0x0)
recursive_lsp_stats = 0 (0x0)
vpn_key = 20 (0x14)
Non-recursive:
rpf_id = 0 (0x0)
nrldi_ptr = 406817 (0x63521)
P2MP:
rpf_id = 146 (0x92)
nrldi_ptr = 146 (0x92)
mldp_egr_drop = 0 (0x0)
mldp_ing_drop = 0 (0x0)
mldp_signal = 0 (0x0)
mldp_peek = 1 (0x1)
mldp_tunnel = 1 (0x1)
p2mp_bud_node = 0 (0x0)
p2mp_ip_lookup = 0 (0x0)
per_Tlc_receivers = 0 (0x0)
igp_local_label: eos = 1 (0x1)
igp_local_label: exp = 0 (0x0)
igp_local_label: Tabel = 25426 (0x6352)
fab_info: fab_ngid = 521 (0x209)
fab_info: fab_sl ot nask = 96 (0x60)

fab_info: fab fgid

150995040 (0x9000060)

backup_fab_info: backup_fab_ngid 522 (0x20a)

backup_fab_i nfo: backup_fab_sl ot mask= 96 (0x60)

backup_fab_info: backup_fab fgid = 167772256 (0xa000060)



rep_node_ndx 40960 (0xa000)
ecmp_size = 1 (0x1)
stats_ptr 66560 (0x10400)

Leaf H/W Result on NP:1
09000014000000921806352100020900006000020a0000600000200001010400

BIEFGID ( X#uEfEERE ) MBMOFGID, XIAEMEEAFGIDSERREE R ERATRF. It
SMEEBMGID ( ZREAEERRIN ) . MGIDARKERREERIRF LVERERTE,

<ffroot>
RP/0/RPO/CPUO:R1#

show nrib encap-id

Encap ID Key : 00000101000000600600020100000000000002
Encap ID Length : 19
Encap ID Value : 262145

Platform Annotation:
Slotmask: Primary: 0x40, Backup: 0x60
MGID: Primary: 64059, Backup: 64060
Flags (Vrflite(v4/v6),Stale,v6): N/N, N, N
Oles:

[1] type: 0x5, len: 12
LSM-ID: 0x00001 MDT: 0x2000660 Turnaround: TRUE

Primary: 0/4/CPU[ 1]

Backup: 0/ 3/ CPUO[ 1]

TableId: 0xe0000014[1001]

Redist History:
client id 31 redist time: 02:01:27 redist flags 0xO0

ERREHAMGIDHEEMN S

<tfroot>
RP/0/RPO/CPUOQ: R1#

show control |l ers ngi dprgm ngi di ndex 521 | ocati on 0/2/ CPUO

Device MGID-Bits Client-Last-Modified



XBAR- 0 1 P2MP

XBAR- 1 1 P2MP
FIA-O 1 P2MVP
FIA-1 0 None
FIA-2 0 None
FIA-3 0 None
FIA-4 0 None
FIA-5 0 None
FIA-6 0 None
FIA-7 0 None
Client Mask

MFIBV4 0x0

MFIBV6 0x0

L2FIB 0x0

sRP-pseudo-mc 0x0

uT 0x0

Prgm-Svr 0x0

P2MP 0x1

xbar 0x0

uTl 0x0

uT2 0x0

punt_T1ib 0x0

<#root>

RP/0/RPO/CPUO:R1#

show control |l ers ngi dprgm ngi di ndex 522 | ocati on 0/2/ CPUWO

Device MGID-Bits Client-Last-Modified
XBAR- 0 1 P2vP

XBAR- 1 1 P2vP

FIA-O 1 P2vP

FIA-1 0 None

FIA-2 0 None

FIA-3 0 None

FIA-4 0 Non

FIA-5 0 None

FIA-6 0 None



FIA-7 0 None

Client Mask
MFIBV4 0x0
MFIBV6 0x0
L2FIB 0x0
sRP-pseudo-mc 0x0
uTt 0x0
Prgm-Svr 0x0
P2MP 0x1
xbar 0x0
uTl 0x0
uT?2 0x0
punt_T1ib 0x0

BEHNEREEER , MBBIEEFERAS,

B 13~ ET.

Loopback interface
LDP router-10
10.79.196.14

Loopbackinterface
LDP router-1D
10.79.196.10

13

BERIEA LB WEEREE

<{froot>
RP/0/RP0/CPUQ: R1#

show npls forwarding | abels 25426

Loopback interface
LDP router-1D
10.79.196.13

Label Mapping Message
with MBB Request

Notification Message with
MBB Ack



Local Outgoing Prefix Outgoing Next Hop Bytes

Label Label or ID Interface Switched
25426 24440 mLDP/IR: 0x00001 10.79.196.10 1834250032

24033 mLDP/IR: 0x00001 10.79.196.13 1825230386
<#root>

RP/0/RPO/CPUO:R1#

show npls forwardi ng | abel s 25426 det ai

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
25426 mLDP/IR: 0x00001 (0x00001)

Updated Dec 28 13:07:03.417
mLDP/IR LSM-ID: 0x00001, MDT: 0x2000660, Head LSM-ID: 0x00001
IPv4 Tableid: 0xe0000014, IPv6 Tableid: 0xe0800014
Flags:IP Lookup:set, Expnullv4:not-set, Expnullv6:not-set
Payload Type v4:not-set, Payload Type v6:not-set, 12vpn:not-set
Head:set, Tail:not-set, Bud:not-set, Peek:set, inclusive:not-set
Ingress Drop:not-set, Egress Drop:not-set
RPF-ID:0, Encap-ID:0
Disp-Tun:[ifh:0x0, Tabel:-]
Platform Data [64]:
{0009 00 096
0 0000O0
0000O0

6 000 96

o o

ONOOOOOoOOo
=
o

O OO OO OoOOo
= ©O© OO uwWwOoOo
O OO o
o O OO
O N OO

“—~ O O OO OO0
=

npls paths: 2

, local mpls paths: 0, protected mpls paths:

24440 mLDP/ I R: 0x00001 (0x00001) \

10. 79. 196. 10 2230150704

Updated: Dec 28 13:07:03.245
My Nodeid:0x20
Interface Nodeids:

[ Ox8520 - - - - - - - - - 1
Interface Handles:

[ 0xa000400 - - - - - - - - - ]
Backup Interface Nodeids:



via-label1:100010, mpi-flags:0x0 tos_masks:[ primary:0x0 backup:0x0]
Packets Switched: 21039158

24033 nLDP/ | R 0x00001 (0x00001) \

10.79. 196. 13 2221131058

Updated: Dec 28 13:07:03.417
My Nodeid:0x20
Interface Nodeids:

[ Ox8520 - - - - - - - - - ]
Interface Handles:

[ 0xa000400 - - - - - - - - - ]
Backup Interface Nodeids:

via-label1:100013, mpi-flags:0x0 tos_masks:[ primary:0x0 backup:0x0]
Packets Switched: 20954067

EME T EMLDPEF % : R2MIRS3:

<#froot>

RP/0/RPO/CPUO:R1#

show npl s nl dp dat abase details

mLDP database
LSM-ID: 0x00001 Type: P2MP Uptime: 3d04h

FEC Root : 10.79.196.14 (we are the root)
FEC Length : 12 bytes

FEC Value internal : 02010004000000015C4FC40E
Opaque Tength : 4 bytes

Opaque value : 01 0004 00000001

Opaque decoded : [global-id 1]

Features : MBB RFWD Trace

Upstream neighbor(s)

None

Downstream client(s):

LDP

10.79.196.10: 0

Uptime: 02:44:09
Rec Next Hop : 10.79.196.10
Remote label (D) : 24440
LDP MSG ID : 254705
LDP

10.79.196.13: 0

Uptime:

00:00:48



Rec Next Hop

Remote Tabel (D)

LDP MSG ID
PIM MDT

Egress intf

Table ID

HLI

Ingress

Peek

PPMP

Local Label

: 10.79.196.13
: 24033
: 98489
Uptime: 3d04h

: Lmdtvrfone

: IPv4: 0xe0000014 IPv6: 0xe0800014
: 0x00001

: Yes

: Yes

: Yes

: 25426 (internal)

MP(R2)E R Lifs/E , —BENEERE , 5 —EERIEERE !

<{froot>

P/0/RSP1/CPUO:R2#

show npl s nl dp dat abase details

LSM-ID: 0x00002 Type:
FEC Root :
FEC Length
FEC Value 1internal
Opaque Tength
Opaque value
Opaque decoded
MBB nbr evaluate
Features :
Upstream neighbor(s)
Is CSI accepting

10.79.196.13: 0

[Inactive] [MBB]
Uptime: 00:01:42

Local Label (D)
Is CSI accepting

10.79.196.14: 0

[Active] [Delete] [MBB]

Uptime: 02:45:02
Local Label (D)

P2MP Uptime: 03:45:22

: 10.79.196.14

: 12 bytes

: 02010004000000015C4FC40E
: 4 bytes

: 01 0004 00000001

[global-id 1]

: 00:08:18
: MBB RFWD Trace

: N

1 24441
: N

1 24440

Downstream client(s):

PIM MDT
Egress intf
Table ID
RPF ID
Peek
RD

Uptime: 03:45:22

: Lmdtvrfone

: IPv4: 0xe0000013 IPv6: 0xe0800013
3

: Yes

1 3209:92722001



R1 L8B4 E S KRS -

<#froot>
RP/0/RPO/CPUO:R1#

show npls for |abels 25426 detail hardware ingress |ocation 0/2/ CPUO

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
25426 mLDP/IR: 0x00001 (0x00001)

Updated Dec 28 13:07:03.418

mLDP/IR LSM-ID: 0x00001, MDT: 0x2000660, Head LSM-ID: 0x00001

IPv4 Tableid: 0xe0000014, IPv6 Tableid: 0xe0800014

Flags:IP Lookup:set, Expnullv4:not-set, Expnullv6:not-set
Payload Type v4:not-set, Payload Type v6:not-set, 12vpn:not-set
Head:set, Tail:not-set, Bud:not-set, Peek:set, inclusive:not-set
Ingress Drop:not-set, Egress Drop:not-set
RPF-ID:0, Encap-ID:0
Disp-Tun:[ifh:0x0, Tabel:-]
Platform Data [64]:

{00096 000 96

00000O0O0O
00000O0O0O
00096 00 0 96
00000O0O0O
00000O0O0O
002900210
00010001
}

npls paths: 2

, local mpls paths: 0,

protected npls paths:

24440 nLDP/ | R: 0x00001 (0x00001) \

10. 79. 196. 10 N A

Updated: Dec 28 13:07:03.255
My Nodeid:0x8420
Interface Nodeids:

[ Ox8520 - - - - - - - - - ]
Interface Handles:

[ 0xa000400 - - - - - - - - - ]
Backup Interface Nodeids:

Backup Interface Handles:



via-label1:100010, mpi-flags:0x0 tos_masks:[ primary:0x0 backup:0x0]
Packets Switched: 0

24033 nLDP/ | R 0x00001 (0x00001) \

10.79. 196. 13 N A

Updated: Dec 28 13:07:03.418
My Nodeid:0x8420
Interface Nodeids:

[ Ox8520 - - - - - - - - - ]
Interface Handles:

[ 0xa000400 - - - - - - - - - ]
Backup Interface Nodeids:

via-label1:100013, mpi-flags:0x0 tos_masks:[ primary:0x0 backup:0x0]
Packets Switched: 0

<{froot>
RP/0/RP0/CPUO: R1#

show nrib encap-id

Encap ID Key : 00000101000000600600020100000000000002
Encap ID Length : 19
Encap ID Value : 262145

Platform Annotation:
Slotmask: Primary: 0x20, Backup: 0x20
MGID: Primary: 64059, Backup: 64060

Flags (Vrflite(v4/v6),Stale,v6): N/N, N, N
Oles:

[1] type: O0x5, len: 12
LSM-ID: 0x00001 MDT: 0x2000660 Turnaround: TRUE

Primary: 0/3/CPUO[ 1]

Backup:

TableId: 0xe0000014[1001]

Redist History:
client id 31 redist time: 00:01:22 redist flags 0xO0

MPE{I#R B Fr B AR R AR  WHEREMBRER 2 ATHN60W R -



<ffroot>
RP/0/RSP1/CPUO: R2#

show npls ml dp dat abase details

LSM-ID: 0x00002 Type: P2MP Uptime: 03:53:56

FEC Root : 10.79.196.14

FEC Length : 12 bytes

FEC Value internal : 02010004000000015C4FC40E
Opaque Tength : 4 bytes

Opaque value : 01 0004 00000001

Opaque decoded : [global-id 1]

Features : MBB RFWD Trace

Upstream neighbor(s)

Is CSI accepting |

10.79.196.13:0
[Active] [MBB]

Uptime: 00:10:16
Local Label (D) : 24441
Is CSI accepting |
10.79.196.14:0

[l nactive] [Delete 00:00:44] [MBB]

Uptime: 02:53:37
Local Label (D) : 24440
Downstream client(s):

PIM MDT Uptime: 03:53:56
Egress 1intf : Lmdtvrfone
TabTle ID : IPv4: 0xe0000013 IPv6: 0xe0800013
RPF ID 3
Peek : Yes
RD 1 3209:92722001

i BREE A 4 BD Hh BRAR A

<#root>
RP/0/RSP1/CPUO: R2#

show npls m dp dat abase details

mLDP database

LSM-ID: 0x00002 Type: P2MP Uptime: 03:58:03

FEC Root : 10.79.196.14

FEC Length : 12 bytes

FEC Value internal : 02010004000000015C4FC40E
Opaque Tength : 4 bytes

Opaque value : 01 0004 00000001

Opaque decoded : [global-id 1]

Features : MBB RFWD Trace

Upst r eam nei ghbor (s)



Is CSI accepting : N

10.79.196.13:0 [Active] [MBB] Uptine: 00:14:23

Local Label (D) : 24441

Downstream client(s):

PIM MDT Uptime: 03:58:03
Egress intf : Lmdtvrfone
Table ID : IPv4: 0xe0000013 IPv6: 0xe0800013
RPF ID I
Peek : Yes
RD 1 3209:92722001

PLRRE—{ETHEmLDPEF :

<#froot>
RP/0/RPO/CPUO:R1#

show npls nl dp dat abase details

mLDP database
LSM-ID: 0x00001 Type: P2MP Uptime: 3d04h

FEC Root : 10.79.196.14 (we are the root)
FEC Length : 12 bytes
FEC Value internal : 02010004000000015C4FC40E
Opaque Tength : 4 bytes
Opaque value : 01 0004 00000001
Opaque decoded : [global-id 1]
Features : MBB RFWD Trace
Upstream neighbor(s)
None

Downstream client(s):

LDP 10.79.196.13:0 Uptine: 00:11:13

Rec Next Hop : 10.79.196.13
Remote label (D) : 24033
LDP MSG ID : 98489
PIM MDT Uptime: 3d04h
Egress intf : Lmdtvrfone
Table ID : IPv4: 0xe0000014 IPv6: 0xe0800014
HLI : 0x00001
Ingress : Yes
Peek : Yes
PPMP : Yes

Local Label : 25426 (internal)



mLDP 2R it

mLDPER it A 58 55 4 it B R B4
EPLRE

A TEBE10362F3F :

<ffroot>

Dec 28 13:07:03.220 MLDP GLO 0/RPO/CPUO t10704 RIB
Dec 28 13:07:03.225 MLDP GLO 0/RPO/CPUO t10706 RIB
Dec 28 13:07:03.225 MLDP GLO 0/RPO/CPUO t10706 GEN
Dec 28 13:07:03.227 MLDP GLO 0/RPO/CPUO t10706 NBR
Dec 28 13:07:03.227 MLDP GLO 0/RPO/CPUO t10706 GEN

Dec 28 13:07:03.227 M.DP GLO 0/ RPO/ CPUWO t 10706 NBR

Dec 28 13:07:03.325 MLDP GLO 0/RPO/CPUO t10706 NBR

: Read notification

: Notify client 'Peer' for prefix: 10.79.196.10/32
: Checkpoint save neighbor 10.79.196.10:0 canceled,
: 10.79.196.10:0 delete adj 2000460/10.254.3.37

: Checkpoint delete neighbor adj 2000460/10.254.3.3

10.79. 196. 10: 0 LDP Adj acency addr: 10.254.3.37, |t

: 10.79.196.10:0 Check branches for path change

WEEEX , BLDPBEBRREER  MERESBEREHE.

ETRMIEE 2P EEE(10.79.196.13) LM 9 X

<ttroot>

Dec 28 13:07:03.401 M.DP LSP 0/ RPO/ CPUO t 10706 DB

Dec 28 13:07:03.401 M.DP LSP 0/ RPO/ CPUO t 10706 DB

Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 DB
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 DB
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 DB
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 DB
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 FWD
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 FWD
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 DB
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 DB
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 FWD
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10706 FWD
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10705 DB
Dec 28 13:07:03.401 MLDP LSP 0/RPO/CPUO t10705 DB
Dec 28 13:07:05.296 MLDP GLO 0/RPO/CPUO t10706 NBR

P2MP Label mapping from 10.79. 196.13: 0 | abel 2403:

0x00001 Add branch LDP 10.79.196.13: 0 Label 24033

: 0x00001 Branch LDP 10.79.196.13:0 binding Tist Rel
: 0x00001 Changing branch LDP 10.79.196.13:0 from N
: 0x00001 Notify client Add event: 6 root TRUE

: 0x00001 Add update to PIM Root TRUE Upstream TRUE
: 0x00001 Label 25426 add path Tabel 24033 intf Non
: 0x00001 Label 25426 set HLI 0x00001 Success

: 0x00001 Notify client Add event: 6 root TRUE

: 0x00001 Add update to PIM Root TRUE Upstream TRUE
: 0x00001 Label 25426 add path Tabel 24033 intf Non
: 0x00001 Label 25426 set HLI 0x00001 Success

: 0x00001 Add event from mLDP to PIM, ready TRUE ro
: 0x00001 Add event from mLDP to PIM, ready TRUE ro
: 10.79.196.10:0 to address: 10.254.3.37 mapping de

FTHREFEI, R3MR1EiXLabel Withdraw & B FflLabel Release’d & :

<tfroot>



Dec
Dec

28 13:

28 13:

28 13:
28 13:

28 13:

EMP L

MP&Y ST EIBAFA

<ffroot>

Dec
Dec

Dec

Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec

28
28

28

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

13:
13:

13:

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

18:

18:

18:

05:
05:

05:

05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:

04.

04.

18:04.
18:04.

04.

27.
27.

27.

27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.

635

635

635
635

635

M.DP LSP 0/ RPO/ CPUO t 10706 DB

M.DP LSP 0/ RPO/ CPUO t 10706 DB

MLDP LSP 0/RPO/CPUO t10706 FWD
MLDP LSP 0/RPO/CPUO t10706 DB

M.DP LSP 0/ RPO/ CPUO t 10706 DB

0x00001 P2MP | abel withdraw from 10.79.196.10:0 |¢

0x00001 P2MP | abel release msg to 10.79.196.10:0 ¢

: 0x00001 Label 25426 delete path label 24440 intf
: 0x00001 Branch LDP 10.79.196.10:0 binding 1list Re

0x00001 Del eting branch entry LDP 10.79.196.10:0

BEpR RV MPERETR |, (BLDPIERE AREIERE

134
134

134

134
134
152
152
152
152
152
152
152
153
153
153
153
153
153
153
153
153

MLDP
MLDP

M.DP

MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP

GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO

GLO 0/ RSP1/ CPUO

GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO
LSP 0/RSP1/CPUO
LSP 0/RSP1/CPUO
LSP 0/RSP1/CPUO
LSP 0/RSP1/CPUO
LSP 0/RSP1/CPUO
LSP 0/RSP1/CPUO
GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO
GLO 0/RSP1/CPUO
LSP 0/RSP1/CPUO
LSP 0/RSP1/CPUO
LSP 0/RSP1/CPUO

MBBRAE) : 600% R EL &Y YR AEE

<tfroot>

Dec 28 13

Dec 28 13

Dec 28 13
Dec 28 13

:05:27.153 MLDP LSP 0/RSP1/CPUO

: 05:27. 153 MLDP LSP 0/ RSP1/ CPUO

:05:27.153 MLDP LSP 0/RSP1/CPUO
:05:27.153 MLDP LSP 0/RSP1/CPUO

t31491
t31491

t 31491

t31491
t31491
t31488
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491

t31491

t 31491

t31491
t31491

NBR
GEN

NBR

GEN
GEN
RIB
DB
DB
DB
DB
DB
DB
RIB
GEN
GEN
GEN
RIB
GEN
DB
DB
DB

DB

DB
DB

: 0x00002 P2MP Tabel mappping
: 0x00002 ACEL selection delayed for 600 seconds (

: 10.79.196.14:0 delete adj 20003a0/10.254.3.36
: Checkpoint delete neighbor adj 20003a0/10.254.3.

10. 79. 196. 14: 0 LDP Adj acency addr: 10.254.3.36, |

: Start path timer for root: 10.79.196.14

: Checkpoint save neighbor 10.79.196.14:0 canceled
: Read notification

: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: Notify client 'Root' for prefix: 10.79.196.14/32
: Root 10.79.196.14 path 10.254.1.184 php nh 10.25
: mldp_root_get_path: tid e0100000 ifh 0 php_nh 0
: Failed to get intf type for ifh 0x0

: Notify client 'Peer' for prefix: 10.79.196.14/32
: Checkpoint save neighbor 10.79.196.14:0 canceled
: 0x00002 Main Entry LSD label 24441 type ACEL +ide
: 0x00002 ACEL 10.79.196.13:0 installed local labe
: 0x00002 Neighbor 10.79.196.13:0 not MBB capable

Root paths count 1

None 10.79.196.13

ACEL 10.79.196.13:0 added (chkpt FALSE)
ACEL 10.79.196.13:0 binding 1list Local A
ACEL 10.79.196.13:0 path changed from No
Request label type ACEL ident 10.79.196.

: 0x00002 Start MBB Notification timer 100 msec (M

0x00002 ACEL sel ection del ayed for 600 seconds (|

msg to 10.79.196.13



EIBPREHEBREMATHTIRER -

Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec

28
28
28
28
28
28
28
28
28
28
28
28
28

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:
05:

27.

27

27

27

27

153

.153
27.
27.
.233
27.
27.
.233
27.
27.

153
154

233
233

234
234

.234
27.
29.

350
275

600F 5T 2RIB A

<#root>

MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP

Dec 28 13:15:28.352 M.DP

Dec 28 13:15:28.352 MLDP

LSP
LSP
LSP
GLO
LSP
LSP
LSP
LSP
GLO
GLO
GLO
LSP
GLO

LSP

LSP

BiB60M & % B S4B,

<ffroot>

Dec 28 13:

Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

15:

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

28.

28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.
28.

352

352
352
352
352
352
352
352
352
352
352
352
352
352
352
352

M.DP

MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP
MLDP

LSP

LSP
LSP
LSP
LSP
LSP
LSP
LSP
LSP
LSP
LSP
LSP
LSP
LSP
GLO
GLO

0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO

t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491

FwD
FwD
FwD
GEN
DB
DB
DB
DB
NBR
GEN
GEN
DB
NBR

0/ RSP1/ CPUO t 31491 DB

0/RSP1/CPUO t31491 DB

0/ RSP1/ CPUWO

0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO
0/RSP1/CPUO

t 31491

t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491
t31491

DB
FwD
DB
DB
DB
DB
FwD
DB
DB
DB
DB
DB
DB
GEN
GEN

: 0x00002 Label 24441 create, Flags: 5 Success

: 0x00002 Label 24441 add path 1spvif Lmdtvrfone r
: 0x00002 Label 24441 id_val 0 id_type O

: ACEL for local Tabel 24441 label up 1048577

: 0x00002 Root
: 0x00002 None
: 0x00002 ACEL
: 0x00002 ACEL
: 10.79.196.14

paths count 1

10.79.196.13

10.79.196.13:0 found, retain TRUE,
selection delayed for 600 seconds (|
:0 Check branches for path change

0x00002

: 0x00002

0x00002

: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: 0x00002
: ACEL for Tocal Tabel 24441 Tabel up 1048577
: ACEL for local label 24440 label up 1048577

: Checking paths for root: 10.79.196.14

: mldp_root_get_path: tid e0100000 ifh 0 php_nh 0
: 0x00002
: 10.79.196.14:0 to address: 10.254.3.36 mapping d

MBB notification delay timer expired

Peer change delay tinmer expired

ACEL evaluate

ACEL 10.79.196.14:0 start del ete pending

ACEL 10.79.196.13:0 activate

Label 24441 create, Flags: 1 Success
update active ident from 10.79.196.14:0
Checkpoint save Main Entry active 10.79.
Checkpoint save 1b1 no_Tlabel length: 88
ACEL 10.79.196.14:0 deactivate

Label 24440 create, Flags: 5 Success
update active ident from 10.79.196.13:0
Checkpoint save Main Entry active 0.0.0.
Checkpoint save 1b1 no_Tlabel length: 88
update active ident from 0.0.0.0:0 to 10
Checkpoint save Main Entry active 10.79.
Checkpoint save 1b1 no_Tlabel length: 88

MR ZEE ST AR5 B A, R3@R1{E%Label Withdrawl 2 FlLabel Releaseid &. :



<ffroot>

Dec 28 13:15:28.552 ML.DP LSP 0/ RSP1/CPW t 31491 DB

Dec 28 13:16:28.552 M.DP LSP 0/ RSP1/CPW t 31491 DB

Dec 28 13:16:28.552 M.DP LSP 0/ RSP1/ CPU0 t 31491 FWD

Dec 28 13:16:28.552 MLDP LSP 0/RSP1/CPUO t31491 DB

Dec 28 13:16:28.552 M.DP LSP 0/ RSP1/CPW t 31491 DB

Dec 28 13:16:28.552 M.DP LSP 0/ RSP1/CPW t 31491 DB

Dec 28 13:16:28.552 MLDP LSP 0/RSP1/CPUO t31491 DB

Dec 28 13:16:28.557 ML.DP LSP 0/ RSP1/CPW t 31491 DB

AEREMLDP LSPE EFRRET 2
EEH5002ELSPHIBRSEES |

EREFRRAE

: 0x00002

: 0x00002

: 0x00002

: 0x00002

: 0x00002

: 0x00002

: 0x00002

: 0x00002

MBB notification delay tiner expired

ACEL 10.79.196.14:0 delete delay tinmer e»

Label 24440 del ete, Success

ACEL 10.79.196.14:0 binding 1ist Local D

Rel eased | abel 24440 to LSD

P2MP | abel withdraw nmsg to 10.79. 196. 14: (

ACEL 10.79.196.14:0 remove

P2MP | abel release from 10.79.196.14:0 |¢

E B AR R 17 E (IGP) MY W BE E b

mMLDPEBREFHWEEES ( LMRIBEIFIB ) Eik, Hit , FIBALUEFRREHS ( EHmLDPERE
REASRTEARFEOBECHEHOARFLRENR ) RN2HWREBFRRL, FRREFEEERA2R

o

BB EMRMGE P8 M FRRRIGE A,

frr-holdtime T S AAFRRIRFEEE E A ELSPHZ BB LA, BEMfrr-holdtimeBEERH N A
MBBIEEFHEFES. EHAL AR FEFRRBEME4 2R ENFRRMRE, REER , ERNfr-

holdtimer ( AR REL ) BRE A2,

WS RES.3.2905| A,

<tfroot>
RP/0/RSP1/CPUO: ASR-9906#

conf t
RP/0/RSP1/CPUO:ASR-9906 (config)#
cef platform?

Tsm Label-switched-multicast parameters

RP/0/RSP1/CPU0:ASR-9906 (config)#



cef platformlsm?

frr-holdtime Time to keep FRR slots programmed post FRR

RP/0/RSP1/CPU0:ASR-9906(config)#

cef platformlIsmfrr-holdtine ?

<3-180> Time in seconds

&

MBBR LARS LB REEKR , AEERBBWHENIER TEMBE , AR EERERNER Ti&E%E
MERIEGBERE R R ERAERE.

MAMEMBBS BERAA T, HAKEFMAKBERFLEEE.

VA ESMWHMBBERILE , TR EE R REXMLDPEN REC I T EH R T EHPREMZE
%E"JmLDPﬁo

et

%II



BARS LLEMRE
BRI EERABRMAIRNEESX G, RUHFRNERAEEANECH
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EEERLENE.
EMERBLEMEEE, DRNUEBEMBONEER, Cisco Systems, Inc. HHELEBILE

BEHSIEE, TES—RERRAERXXNG (REHES) .



