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BGP AS 65000
Service Provider MPLS Core

PE1

mn\\—"p

OSPF Process 2

Site 1
¢ 2 Exit points to the Same Provider

All the Customer Sites Interfaces are members of VRF A On PE Routers and OSPF Process 2
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ip vrf A Sample Configuration for PE1

rd 1:1

route-target both E5000:1

rodte-target import 65000:2

route-target import 65000:3

! VAF A configuration with Route Distinguishar and Route Targats

! 2:2 and 1:3 import routs-target is configured as export route-target on PE2 and PE3X

interface Ethernetd/d

ip wrf forwarding A

ip addresa 10.10.23.3 255.255.255.0
! Eth0/0 Interface - CTEl Facing

router capf 1

rooter-id 10.1.1.1

network 0.0.0.0 255.255.255. 255 area 0

! OSPF Process 1 running in MPLE Core and Loopbackl

router ospf 2 vef A

redistribute bgp €8000 subnets

network 10.10.23.3 0.0.0.0 area O

! Q8PF Process 2 in VEF A and redistribotion of BGP Routes inastalled via MP-BGP in the VREF A into OSPF 2

router bgp €5000
no bgp default ipvi-unicast
neighbor 10.2.2.2 remote-as 65000
neighbor 10.2.2.2 update-source Loopbackl
neighbor 10.3.3.3 remote-as 65000
neighbor 10.3.3.3 update-source Loopbackl
|
address-Lfamily vpnvd
naighbor 10.2.2.2 activate
neighbor 10.2.2.2 send-comminity extended
neighbor 10.3.3.3 activate
neighber 10.3.3.3 send-community extended
exit-address-family
1
address-family ipvd wef A
redistribute ospf 2 metric 10 match internal extermal 1 external 2
exit-address-family
' BGF VPMwd and O5FF Frocess 2 configuration
! Bedistribution of OQSPF Proceas 2 into BGP, =o that the routes could be advertised via MP BGP to PEZ and PE3
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73,5, BRTT7LSADZNOEY Nk, MP-BGP JL— KA OSPF ICBEAENDEICEEET
£F9, MO PEIL—ZFN CEIL—FZNSZAL73, 5, FLE7ICDNEY RAEREET N LSA
BEZETDE. TOLSA DEHIE OSPFIIL—MDOFTEICEFEAETEE A



|
I Route Will not
! be redistributed

BGP AS 65000
Service Provider MPLS Core

I
VPNvd Route
Advertised by PE1 | I:>

PE1

i QSPF LSA Type 3 :
: Advertising Router PE2
o e o e o
OSPFProcess2 |  OSPFLSATyped ! .. DMBitSet __1
: Advertising Router PE2 |
--------- . " DN Bit Set

r I ------------
| OSPFLSAType1 |
: Advertised by CE1

Site 1
¢ 2 Exit points to the Same Provider

All the Customer Sites Interfaces are members of VRF A On PE Routers and OSPF Process 2

XY RND—=ORROZICETVT, PE2EBERME NIZLSAODNE Y REREL. COLSAR
PE3OOSPF7’Ot A2 — hstETREREhEE A, TOLH, PE3RFZDIL— K ZEMP-
BGPICBEHAL XL A

IL—KDBZAT3LSATPEIL—FNSTRNZALAXENTEEO DN E Y RNEE%Z T OSPF A
YR —DFIERICRLET,

Open Shortest Path First

OSPF Header
Version: 2
Message Type: LS Update (4)
Packet Length: 56
Source OSPF Router: 10.10.23.3 (10.10.23.3)
Area ID: 0.0.0.0 (0.0.0.0) (Backbone)
Checksum: 0x4034 [correct]
Auth Type: Null (0)
Auth Data (none): 0000000000000000

LS Update Packet
Number of LSAs: 1
Summary-LSA (IP network)

.000 1110 0001 0000 = LS Age (seconds): 3600

0... .... .... .... = Do Not Age Flag: O
Options: Oxa2 (DN, DC, E)
l1... .... = DN: Set
.0.. = 0: Not set
..1. .... = DC: Demand Circuits are supported
..0 .... = L: The packet does NOT contain LLS data block



. o
[N}
I

NP: NSSA is NOT supported
MC: NOT Multicast Capable
.1. = E: External Routing Capability
.0 = MT: NO Multi-Topology Routing

RX1> 5T

RXAL2 BTEOSPF 2475 BRVRZAT 7TLSA ICOKBERAENET, VPNv4 JL— KN PE

JL—ZT MP-BGP /'S OSPF IZBEfEhdE, RXA2 2T & OSPF OAERIL— NE FHIZEE
EENET, ZJE OSPF 7O AT domaintag N> REFERA L TCFEBHTRET SN, £

F3R2EY MENFBBWICERENET,

Manually configured tags:

000040 Oo00an0 1 1111
012 3 4 6 7 8 9 1 3456

-l =

1 2 2
B 01

P sl

2 2
34

B =

0 1 1
5 0 9
fmpmpmfmpmpmpmpmpmtmpmfmpmtmpmpmfmfmfm ot mpmf mpmfmpmpm = ===
101 LocallInfo |
T o T T B B e o L e B A B ot o T ot T et

Command : router aspf
domain-tag <1-4294967295>
OSPF domain tag - 32-bit wvalue

Automatic Tag Generation: 32 bits

When the tag is automatically generated, the high order bit i=s set to 1
c bit is set when Origin is EGP or IGF

pl 2 bits are for Path Length information

ArbitraryTag 12 bits defaults to O

AutonomousSystem 16 bits indicating the AS number

The other bits are defined below:

coo0o0O0COO0DODCOOODI1II1I11111111 222222222233
0123456785012 34567890122345¢78B501

O e e 2 e B e e Rt s S Sk St R e A B A A s Sk s S ot St St el
[1lelp 11 ArbitraryTag | RutonomoussSystem |
O e I T S B e e Mk M S et S e S O B L s ol st SR A S

In our example the routes received on CE2 from PEl, the tag is set to 3489725928
Binary Representation:

11010000 DOCOOO0O 11111101 11101000
€————=65000——-— =
Autonomous System Number



Route Will not be redistributed. Route received
with tag matching domaln tag on PE3

BGP AS 65000
Service Provider MPLS Core

I
VPNvd Route
Advertised by PE1 | I:>

PE1

I OS5PF L5A Type 5
I Advertising Router PE2
' Domain Tag 348572928

1

i OSPF LSA Type 5

1 Advertising Rowter PE2
: Domaln Tag 348972928

ﬂ\ OSPF Process 2

r ]
| OSPFLSATypeS |
: Advertised by CE1

Site 1

2 Exit points to the Same Provider

All the Customer Sites Interfaces are members of VRF A On PE Routers and OSPF Process 2

XY RND—2 MROZIZETVWT, PE2IE, VPNv4 JL—K7%Z OSPF ICBEHIHDEEICL, B
T5BRVBAT TILSAICRAAY BT ZRELET, DNEY RATTICREENTVSR 12D
COLSARNL—KRFAEICEZEBEAIEAYN, RXAY ZBTEREENTEY ., VPNVRF 27
C—HBITDNDTLSARERENET, LEAN>T, L—HFE OSPF LBERmENEE A,

ROBITIE, PEBOO—AHI VRF RXA> BT ERBURET., CE3ANSFELEBIC, LSA X
AT 5 NERENZHERLET,

*Jan 31 00:29:23.947: OSPF-2 EXTER: adv_rtr 10.10.57.5, age 3, seqg 0x80000001,

metric 10, metric-type 2, fw-addr 0.0.0.0
*Jan 31 00:29:23.947: OSPF-2 EXTER: Tag equals to VPN Tag, ignoring the LSA
*Jan 31 00:29:23.947: OSPF-2 EXTER: Process partial nssa spf queue

PE3#show ip ospf database external 192.168.5.5
OSPF Router with ID (10.3.3.3) (Process ID 1)
OSPF Router with ID (10.10.68.6) (Process ID 2)

Type-5 AS External Link States

LS age: 38

Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 192.168.5.5 (External Network Number )
Advertising Router: 10.10.57.5

LS Seqg Number: 80000001



Checksum: 0x89A3
Length: 36
Network Mask: /32
Metric Type: 2 (Larger than any link state path)
MTID: O
Metric: 10
Forward Address: 0.0.0.0
External Route Tag: 3489725928

TR

ZLFBLSA L RXAY ZFICBHLTDNE Y RAREENTVAAESH ERETHITY
Kid, LSAF—RAR—REFIVITRLOIEATILNOEALTT,

COHEBIE OSPF ZBA4 7T 3 H KRV RA4T7 5LSA OflZEZRL. VPNv4 )L— KA PE2 T OSPF (C
BEMAEhDEEODNEY hERT Y FEBARRLTVET,

LSA Type 3 LSA Type 5
PEZNsh ip cspf I database summary 192.168.1.1 FE2#sh ip ospf 2 database external 182.168.8.8

a L .
OSPF Router with ID (10.10.37.3) (Process ID 2) OSPF Bouter with ID {10.10.57.5) (Process ID 2)

Summary Met Link States (hrea 0] Type-5 A% External Link States
LE age: 1735

Options: [Ho TOS-capability, DO, Downward)

L3 Typa: Summary Links (Hetwork)

Link Stabe ID: 192.168.1.1 (summary Hetwork Humbar)
Advartising Router: 10,10.57.5

LS Seq Humber: 80000001

Checksum: 0OudEAE

Length: 28

LE age: 1756

Cptions: (Mo TOS-capability, DC, Downward)

LS Typa: AS External Link

Link State ID: 192.168.5.5 {(External Hetwork Humbar }
Advertising Router: 10.10.57.5

LS Seg WNumbac: BO00QDO]L

Checksum: Ox2AA

Langth: 34

H-t“r:.::;?ka /32 Mateie: 10 Haetwork Mask: f32
! ’ Metric Type: 2 (Larger than any link state path)
MTID: 0
LS age: 1738 Metric: 10

Cptions: (Mo TOS-capability, D, Downward)

LS Type: Summary Links (Network])

Link State ID: 192.168.1.1 (summary Metwork Humber)
Advertising Router: 10.10.68.6

L3 343 Husbsz: BOODOOOL Cptions: (Mo TOS-capability, DO, Downward)
Chacksum; OxF2F5 .
Langth: 28 I.Ei Typa: AS External Link
Hetwork Mask: /32 Link State ID: 1582.168.5.5 (External Hetwork Humber }
MTID: O metria: 10 Advertising Rouobter: 10.10.6B.6
L§ Seg Nusbacz: 80000001
Chackaum: OxAEFL
Langth: 314
Hetwork Mask: f32
Metric Type: 2 (Larger than any link state path)
MTID: 0
Mabzic: 10
Forward Addceas: 0.0.0.90
External Route Tag: 3489725828

Forward Addcess: 0.0.0.0
External Route Tag: 3489725328

LS aga: 1T78%

3 : MPLS VPN OSPF PE-CE ZBRBICRNTBEHICIL—TBHLEBEEEICEAETT, &
L Cisco 10S® TlE., HHD IETF RS T MR >EXA T 3LSAHN LSARNODNE Y hN%E
AL, RA47T5LSANRTERFERALET, XA T3EXALT5OLSAODNE Y NOFL W
RFC 4576 D 5 F M,

—hik, CiscoBug ID CSCtw79182 THEEhEL I,

CHOEBEEDEBENEENE CiscolOS A A—TEFEDPEI—XWE., JI—7BHlE#eeE LT
DNEY NERTOMEZZDZA T 5HELSA ZRETEE T, LLEID Cisco I0S /N —


https://tools.cisco.com/bugsearch/bug/CSCtw79182

>arTlk, ABL—ROZOBHDRTIDHET RNEALALTVEL L,

BEOCZEEEREE, XTFEEBRAOTEEN HS (VPN RXS IDOEEFERFIL—K
NYTICED)DICRLT, DNEY NEI—HHEHTELRZVLEOTT, —HOBHKERR
NDERET T, PEJL—ZABGP L—R&KVWE OSPFIIL— N EBEETEDEHIC. BEEN
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FLWIN—=232 M CiscoI0S Tk, CchiFTEXREA., BEER OFRET PE-CE
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