PVPE& AF&3104 Cisco Catalyst 8540 MSR
ARM(ARM 2)0{| A MPLS 74

=3

>

e

7
I 27 Atet

2T M

MEEE FE R4

Td

L EL3 Ctolo{ T3

A 2E MPLSO{ Enhanced ARM A&

T

ATM VP E{dE S5l Z&f| 2 E MPLSOY| Enhanced ARM A&
C8540MSR-1(Catalyst 8540MSR)

T

>

QIStL|Ct

w4 cifln]
i |2 oo
o |on fll0
HD ! e

k>
3

0| 2 Mo M = Catalyst 8540 ARM(Enhanced ATM Router Module) 2| MPLS(Multiprotocol Layer
Switching)oll Ciet £ LT B0|ME MSEHLICEL ARM 2E9| F2 7|52 HZYALE (ZaY
7l8h W ATM(E 7|8hol2te = 7tX| CHE MAHIE dsteE 7Is2 4 AIZIE Rt o] 7s
2 MPLSTHX| &t &8 4= Rl&LICHEnhanced ARMO| Z 3 El Catalyst 8540 MSR2 & 8 MAlo]|
M5 MPLS RE7I 25 #45tE izl 2 A 7|E HEIT o] ofX|of| MX|E = U&LICH Catalyst
8540 MSR2| ARM2(Enhanced ARM)= ATM QIE{H|O|A 9| LER(Label Edge Routing) 7|s0| 22
grLict MPLS THZ! % 2|E |3l LSP(Label Switch Path)2| 2 & =41 & gF A ATM QIE{H 0| A0
CHet TS Al QIE{H 0| A 48 S §rLICt Catalyst 85402 M BE-Z | ZE MPLS §&
(Enhanced ATM 2t PE| 2= S FHH2M T)0f 7HE MEELICH B MAJ0M ZCH 2742
ARM2 7tEE A8 E = Ql&Lrt

Ol EM0lM= ARM 22| AA&E HEst= F 7HK| 92| o & MBS ELICH

jo

. Ml RE(ARM 20 A 2= MPLS £ 2£)0i|l Enhanced ARM AL
. ZP| 2= MPLS over ATM VP E{=& Q|8 Enhanced ARME At EtLICH

ME T N
2F A

Ol EAMof CHEr & 2710| ei&Lch

ABElE 7E 24



ol 2ol B ohg AZEY o] U S=gof HAE FlHe 2 B

MO

. Cisco C8540 MSR 27H, Cisco I10S® & 12.1(10)EY(256MB DRAM)

. Cisco C8510 MSR, Cisco 10S H{%1 12.1(7a)EY1(64MB DRAM)

. C8540-ARM2(Enhanced ATM Router 2 &)

. WAI-OC3-4MM(4Z E OC-3 22! 7l E)

. C85MS-4F-OC12MM(4Z E OC-12 EI2! 7} E)
Ol Z2Mol HEE= & 3 & 39| C|HtO|AE ECHE R HEE[RELICEHO| EMoi| AHSE 2
OlAE Z7I3HEI(7|82) HI|2do|MeZ AIZE|R&LICHEIO|E HE ST 0iAM &*?:.%PE
E5t7| Mol 2 & B ol el FEFE o|sHst ok gfLICt.

78

Ol 4 MofAfE 0 2Moll MBE 7|58 T4 HEE NBHLICLOSPFE LR B9 E Z2E
22 AgEluaL

E clbt
ZET

LHES3 Clojo{ 23

Ol EMolM= ChE Ctolo{ a0l EAIE HIEST HHEE MSELICH

C8540MSR-2 C8540MSR-1

: @ VP Tunnel 2/0/0.60 @
ATM 0/1/2

ATM0/1/0

ATM 0/0/3 ATM 0/0/2

C8510MSR-3

O|™ Ctoloia &2 CtS AlLtE[20d AFSELICH

. A BE(ARM 20{A & 2= MPLS S 2)0ll Enhanced ARM AH&
z 7| 2= MPLS over ATM VP E{'€ 2|8 Enhanced ARME A EtLICH.
A EEOH CH8H 4|2 2io|MofAHE C8540MSR-2~C8510MSR-3~C8540MSR-12| ZZE A2}
£ gt T 2Eof Chdl o] EMolAM dst= ZHu|asl|o|MolMeE VP EIEE AF&35toq
08540MSR-2 2! C8540MSR-12 A ZASfLIC.



A 2 = MPLSOl Enhanced ARM A2

Catalyst 8540 MSR & 2= MPLSE ZE ATM QIE{H 0| A0|AM X|HE/H ATM A Z(0d]: ILMI) &
ATM 2F2E/(PNND)Z}F SAlof 25 8HLICH A 2= MPLSE mpls ip interface W& (£ 0| Cisco
|0S E{7 9| tag-switching ip)2 75t Zt FEC(Forwarding Equivalent Class) B & IP CHAMof| CH
3l B & LVC(Label Virtual Circuit) EE & TVC(Tag Virtual Circuit)E A%5Hok & il A stEL|Ct
.Cilo|E2 714 3|2 g ARt LEROIM SIE QI= LVC, CHAN LEROI A tail-end LVC, LSROIA E2I%!
LVC, LSRMIM ERK LVCEIT L2{Xd U&LICt Cat8540 MSRO| &= ATM LSR(MPLS P 2t E
)ol &t st B CPUE EQIE LVC B20of Chall sl=E A= CPUE MYSHR| E&LICH ATM
F0{CPUOIM A|EtE|0] 24734 LSROE & 5t= ERfZI2 MPLS X0 VCE S8l & ELICHATM
QIE{H|O|AE ARM2 ZEOf HZE = /2 ARM2 ZEO|M LVC7I SR ELICKUE B2).AA|
Z ATM QIE{H0|AE ARM2 ZEOf 4% I ARM2E ATM LER(MPLS PE 2t2E{)o| &t 5
H ATM Zo{oflM & E ZZo Cis == LVC(ZE LVC)E A|EghLCt.

ATM QIE{HO|A, ATM VP 2 HEX VP E{d2 ARM2 ZEOM BEEIT S FHE = UsLICH
(8540 MSR ESHF0|MHEL AL 7ts). EE WHAEZ 2|6 ATM 2IE{H| 0| A E Enhanced ARM2| &
ZE F StLtol @28 £ Q&LICLARM2 ZEO|M A 2= MPLSE Z & 35H24™ mpls-forwarding
interface ATMXx/y/z interface configuration &2 AF& & LICt. 0{7|M ATMx/y/z&= Enhanced ARM
ZEQLICL o]l BHEE 7|2 elEmo|Aa0 Bt M EL|CH

T4

- C8540MSR-2
- C8510MSR-3

C8540MSR-2(Catalyst 8540MSR)

C8540MSR-2#show hardware
C8540 named c8540MSR-2, Date: 04:46:41 UTC Mon Feb 10 2003

Slot Ctrlr-Type Part No. Rev Ser No Mfg Date RMA No. Hw Vrs Tst EEP

0/* Super Cam 73-2739-03 BO 031708XG Apr 27 99 0 3.0

0/1 155MM PAM 73-1496-03 A0 09006167 Aug 01 95 00-00-00 3.1 0 2
2/* OCM Board 73-2833-06 A0 03210XWB May 26 99 0 6.0

2/0 QUAD 622 Gen 73-2852-05 A0 03210YN8 May 26 99 0 5.0

9/* ETHERNET PAM 73-3754-05 A0 03374A9K Mar 17 99 0 4.1

12/* CMPM Card 73-3944-05 A0 04209EX0 Aug 29 00 O 5.0

12/0 ARM2 PAM 73-5533-01 A0 0424A160 Aug 29 00 O 5.1

12/1 ARM2 PAM 73-5533-01 A0 0424A183 Aug 29 00 O 5.1

C8540MSR-2#conf t

Enter configuration commands, one per line. End with CNTL/Z.

C8540MSR-2 (config) #int atm 0/1/2

C8540MSR-2 (config-if) #mpls ip

! Cell mode MPLS enabled

C8540MSR-2 (config-if) #ip add 10.254.14.237 255.255.255.252
C8540MSR-2 (config-if) #mpls label protocol l1ldp

! LDP enabled on the interface

C8540MSR-2 (config-if) #end

C8540MSR-2#show atm vc int atm 0/1/2

Interface VPI VCI Type X-Interface X-VPI X-VCI Encap Status
ATMO/1/2 0 5 PVC ATMO 0 57 QSAAL UP
ATMO/1/2 0 16 PVC ATMO 0 37 ILMT Up



ATMO0/1/2 0 18 pPVC ATMO 0 202
ATMO/1/2 0 32 PVC ATMO 0 256

C8540MSR-2#show mpls int atm 0/1/2
Interface IP Tunnel Operational
ATMO/1/2 Yes (1ldp) No Yes (ATM labels)

C8540MSR-2#show mpls int atm 0/1/2 det

Interface ATM0/1/2:
IP labeling enabled (1ldp)
LSP Tunnel labeling not enabled
MPLS operational
MTU = 4470
ATM tagging: Label VPI = 1
Label VCI range = 33 - 65535
Control VC = 0/32

C8540MSR-2#conf t

Enter configuration commands, one per line. End with CNTL/Z.
C8540MSR-2 (config) #int atm 0/1/2

C8540MSR-2 (config-if) #mpls-forwarding int atm 12/0/1

! Terminate Cell mode MPLS on ARM2

C8540MSR-2 (config-if) #end

C8540MSR-2#show atm vc int atm 0/1/2

Interface VPI VCI Type X-Interface X-VPI X-VCI Encap
ATMO/1/2 0 5 PVC ATMO 0 57 QSAAL
ATMO/1/2 0 16 PVC ATMO 0 37 ILMT
ATMO/1/2 0 18 PVC ATMO 0 202 PNNT
ATMO/1/2 0 32 PVC ATM12/0/1 2 120 SNAP
ATMO/1/2 1 35 TVC(O) ATM12/0/1 2 121 MUX
ATMO/1/2 1 36 TVC(O) ATM12/0/1 2 122 MUX
ATMO/1/2 1 37 TVC(O) ATM12/0/1 2 123 MUX
ATMO/1/2 1 41 TVC(O) ATM12/0/1 2 124 MUX

C8540MSR-2#show mpls int

Interface IP Tunnel Operational
FastEthernet9/0/0 Yes (1ldp) No Yes

ATMO/1/2 Yes (1ldp) No Yes (ATM labels)
! Note: ATM labels -> Cell mode

ATM12/0/0.60 Yes (1dp) No Yes
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C8510MSR-3(Catalyst 8510MSR)

C8510MSR-1#show running-config
Building configuration...

! interface Loopback0

ip address 10.254.231.1 255.255.255.255
! interface ATM0/0/2

ip address 10.254.14.245 255.255.255.252
logging event subif-link-status

no atm ilmi-keepalive

mpls label protocol 1dp

PNNT
SNAP

Status
UP
UP
UP
UP
UP
UP
UP
UP

UP
UP



tag-switching ip

1

interface ATM0/0/3

ip address 10.254.14.238 255.255.255.252
logging event subif-link-status
load-interval 30

no atm ilmi-keepalive

mpls label protocol 1dp

tag-switching ip

1
router ospf 1

log-adjacency-changes

network 10.0.0.0 0.255.255.255 area 0.0.0.0
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C8540MSR-1(Catalyst 8540MSR)

C8540MSR-1#show hardware

C8540 named c8540-r6-1, Date: 04:46:41 UTC Mon Feb 10 2003

Slot Ctrlr-Type Part No. Rev Ser No Mfg Date RMA No. Hw Vrs Tst EEP

0/* Super Cam 73-2739-03 BO 031708UQ Apr 27 99 0 3.0

0/1 155MM PAM 73-1496-03 A6 03199939 Aug 01 95 00-00-00 3.1 0 2
2/* OCM Board 73-2833-06 A0 03210XWB May 26 99 0 6.0

2/0 QUAD 622 Gen 73-2852-05 A0 03210YN8 May 26 99 0 5.0

9/* ETHERNET PAM 73-3754-05 A0 031111EO Mar 17 99 0 4.1

11/* CMPM Card 73-3944-05 A0 04209F5E Aug 29 00 O 5.0

11/0 ARM2 PAM 73-5533-01 A0 0424A162 Aug 29 00 O 5.1

11/1 ARM2 PAM 73-5533-01 A0 0424A17C Aug 29 00 O 5.1

C8540MSR-1#conf t

Enter configuration commands, one per line. End with CNTL/Z.

C8540MSR-1 (config) #atm hierarchical-tunnel

C8540MSR-1 (config) #atm connection-traffic-table-row index 60 cbr pbr 120000
C8540MSR-1 (config) #int atm 2/0/0

C8540MSR-1 (config-if) #atm pvp 6 hierarchical rx-cttr 60 tx-cttr 60
C8540MSR-1 (config-if) #int atm 2/0/0.60

C8540MSR-1
C8540MSR-1 (config) #int atm 11/0/0.60 point-to-point

C8540MSR-1 (config-subif) #ip address 10.254.14.10 255.255.255.252

C8540MSR-1 (conf-sif)#atm pvec 2 60 pd on encap aalS5snap int atm 2/0/0.60 60 60
C8540MSR-1 (config-subif) #mpls label protocol 1ldp

C8540MSR-1 (config-subif) #mpls ip

config-subif) #exit
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C8540MSR-1 (config-subif) #end

C8540MSR-1l#show atm vc int atm 11/0/0.60 | include ATM2/

ATM11/0/0 2 60 PVC ATM2/0/0.60 60 60 SNAP UP
C8540MSR-1#show mpls int

Interface IPp Tunnel Operational

ATMO/0/1 Yes (1ldp) No Yes (ATM labels)
ATMO/0/2 Yes No No (ATM labels)
FastEthernet9/0/4 Yes No No

ATMO/1/0 Yes (1ldp) No No (ATM labels)
ATM11/0/1 Yes No No

ATM11/0/0.5 Yes (tdp) No Yes

ATM11/0/0.60 Yes (1ldp) No Yes

! Note: no ATM labels -> Frame mode

C8540MSR-1#show mpls int atm 11/0/0.60 det

Interface ATM11/0/0.60:
IP labeling enabled (1ldp) LSP Tunnel labeling not enabled
MPLS operational MTU = 4470

C8540MSR-1#show atm vp

Interface VPI Type X-Interface X-VPI Status
ATM2/0/0 60 PVP HIE. TUNNEL
T
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C8540MSR-2(Catalyst 8540MSR)

C8540MSR-2#show running-config

Building configuration...

!

mpls label protocol 1ldp

atm hierarchical-tunnel

atm connection-traffic-table-row index 60 cbr pcr 120000

1

interface Loopback0

ip address 10.254.225.1 255.255.255.255

1

interface ATM0/1/2

description IP subnet 10.254.14.236

ip address 10.254.14.237 255.255.255.252

ip ospf cost 4

no atm ilmi-keepalive

mpls label protocol 1ldp

tag-switching ip

mpls-forwarding interface ATM12/0/1

! terminates cell mode MPLS on the ARM module
interface ATM2/0/0

no ip address

no atm ilmi-keepalive
atm pvp 60 hierarchical rx-cttr 60 tx-cttr 60

M
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1

interface ATM2/0/0.60 point-to-point
description Hierarchical VP Tunnel for frame mode MPLS over ATM
!

interface FastEthernet9/0/0

ip address 10.64.0.2 255.255.255.252

load-interval 30

duplex full

speed 100

tag-switching ip

mpls-forwarding interface ATM12/0/0

! EPIF based FE line cards do not support MPLS natively
! 1ink to ARM2 (ATM 12/0/0) enables MPLS on those cards
interface ATM12/0/0

description Enhanced ARM - ARM2
no ip address

interface ATM12/0/0.60 point-to-point

description ARM2 subinterface used for Frame mode MPLS over HVPT 60

ip address 10.254.14.9 255.255.255.252

atm pve 2 60 pd on encap
al5snap interface ATM2/0/0.60 60 60

mpls label protocol 1ldp tag-switching ip

! an ARM2 point-to-point subinterface (point-to-point) supported as of
! Cisco IOS release 12.1(10)EY only

! router ospf 1

router-id 10.254.225.1

log-adjacency-changes network 10.0.0.0 0.255.255.255 area 0.0.0.0

C8540MSR-1(Catalyst 8540MSR)

C8540MSR-1#show running-config
Building configuration...

sdm sram Label 32768

sdm sram Tag-Cos 32768

! tag-switching tdp router-id Loopback0

1
atm hierarchical-tunnel
atm connection-traffic-table-row index 60 cbr pcr 120000
!

interface Loopback0

ip address 10.254.232.1 255.255.255.255
!

interface ATM0/1/0

ip address 10.254.14.246 255.255.255.252
ip ospf cost 100

logging event subif-link-status

no atm ilmi-keepalive

mpls label protocol 1ldp

tag-switching ip

mpls-forwarding interface ATM11/0/0

1

interface ATM2/0/0

no ip address

no atm ilmi-keepalive

atm pvp 60 hierarchical rx-cttr 60 tx-cttr 60
1

interface ATM2/0/0.60 point-to-point

no atm ilmi-keepalive



1
interface FastEthernet9/0/4
ip address 10.177.1.1 255.255.255.252
tag-switching ip
mpls-forwarding interface ATM11/0/0
1
interface ATM11/0/0
no ip address
1
interface ATM11/0/0.60 point-to-point
ip address 10.254.14.10 255.255.255.252
atm pvc 2 60 pd on encap aalS5snap interface ATM2/0/0.60 60 60
mpls label protocol 1dp
tag-switching ip
1
router ospf 1
router-id 10.254.232.1
log-adjacency-changes
network 10.177.1.0 0.0.0.3 area 0.0.0.0
network 10.254.0.0 0.0.255.255 area 0.0.0.0
1

end

Cte= &lghuc
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. show mpls interfaces [detail] - ¢il0|E HiZ ZZEZ0| 2HE QE{H0|AM M A&l FOIX| &
IgrLct.

- show mpls Idp neighbors - LDP A|44/Q1%d C|HFO|A 9474 0| A EHE FE AR LIC

- show mpls Idp discovery - QIE{H 0| A 9| LDP AKX} 2! LDP hello & #EHE ZAEFLICE.

- show mpls forwarding-table - FIB(MPLS Forwarding Information Base) Ell 0|2 & & 21§ LILC}.

. show mpls ip binding - LIB(MPLS IP Label Information Base) Ef| 0|2 & & QI&fL|C}.

C8540MSR-1#show mpls interfaces

Interface IP Tunnel Operational

ATMO0/0/1 Yes (1ldp) No Yes (ATM labels)
ATMO0/1/0 Yes (1ldp) No Yes (ATM labels)
ATM11/0/0.60 Yes (1ldp) No Yes

C8540MSR-1#show mpls interfaces atm 0/1/0 detail
Interface ATM0/1/0:

IP labeling enabled (1ldp)

LSP Tunnel labeling not enabled

MPLS operational

MTU = 4470

ATM tagging: Label VPI = 1
Label VCI range = 33 - 65535
Control VC = 0/32

C8540MSR-1#show mpls 1ldp neighbor
Peer LDP Ident: 10.254.225.1:0; Local LDP Ident 10.254.232.1:0

TCP connection: 10.254.225.1.646 - 10.254.232.1.11016
State: Oper; Msgs sent/rcvd: 106/93; Downstream
Up time: 00:56:36
LDP discovery sources:
ATM11/0/0.60, Src IP addr: 10.254.14.9

Addresses bound to peer LDP Ident:
2.2.2.1 10.64.4.190 10.254.225.1 1.254.8.1

10.254.14.221 10.254.14.225 10.254.14.237 10.254.14.9



Peer LDP Ident: 10.254.231.1:4; Local LDP Ident 10.254.232.1:2
TCP connection: 10.254.14.245.646 - 10.254.14.246.11017
State: Oper; Msgs sent/rcvd: 45/45; Downstream on demand

Up time: 00:38:27
LDP discovery sources:
ATM0/1/0, Src IP addr: 10.254.14.245

C8540MSR-1#show mpls 1ldp discovery
Local LDP Identifier: 10.254.232.1:0
Discovery Sources:

Interfaces:
ATMO/1/0 (1ldp): xmit/recv LDP Id:
ATM11/0/0.60 (ldp): xmit/recv LDP Id:

C8540MSR-1#show mpls forwarding-table

Local Outgoing Prefix Bytes tag

tag tag or VC or Tunnel Id switched

16 Untagged 10.254.14.220/30 0

17 27 10.254.247.1/32 0
point2point

20 22 10.254.14.240/30 0
point2point

21 26 10.254.231.1/32 0
point2point

24 Untagged 10.254.14.224/30 0
point2point

25 24 10.254.227.1/32 0
point2point

26 Pop tag 10.254.14.236/30 0
point2point

33 Untagged 10.254.221.1/32 0
point2point

45 18 10.254.14.12/30 0

SORBRCVO0 (c8540-r6-1) #show mpls ip bind

10.254.221.1/32

in label: 33
10.254.222.1/32
in label: 36
out vc label: 1/53 lsr: 10.254.233.1:2
Active ingress 4 hops (vcd
10.254.223.1/32
in label: 34
out vc label: 1/54 lsr: 10.254.233.1:2
Active ingress 3 hops (vcd
10.254.225.1/32
in label: 28
out label: imp-null 1sr: 10.254.225.1:0
10.254.227.1/32
in label: 25
out label: 24 lsr: 10.254.225.1:0
10.254.232.1/32
in label: imp-null
in vc label: 1/34 lsr: 10.254.233.1:2
Active egress (vcd 59)
out label: 33 lsr: 10.254.225.1:0
10.254.233.1/32
in label: 29

out label: 34 lsr: 10.254.225.1:0

10.254.231.1:4; IP addr:
10.254.225.1:0

Outgoing Next Hop
interface

AT11/0/0.60 point2point
AT11/0/0.60

AT11/0/0.60

AT11/0/0.60

AT11/0/0.60

AT11/0/0.60

AT11/0/0.60

AT11/0/0.60

AT11/0/0.60 point2point

ATMO/0/1
49)

ATMO/0/1
43)

ATMO0/0/1

10.254.14.245



out vc label: 1/60 lsr: 10.

Active ingress
10.254.242.1/32
in label: 19
out vc label: 1/61 lsr: 10.
Active ingress
10.254.247.1/32
in label: 17
out label: 27 lsr: 10.

= e A

- MPLS 7|& X|¥

- ATM 7|& X[¥

. B U 2|AA - Cisco Systems

. 7|1% R % M - Cisco Systems

254.233.1:2
(ved 38)

2 hops

254.233.1:2
(ved 50)

5 hops

254.225.1:0

ATM0/0/1

ATMO0/0/1
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http://www.cisco.com/en/US/tech/tk436/tk428/technologies_tech_note09186a0080094b4e.shtml
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