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SP(Service Provider) 2! CE 2t RE{= SP ot I ZH0| SS2 2 Solst= ct*E ZE2EEZN F2E
mEErLct of 249l M9l OSPFV2E ASH M R St

£ VRF(Virtual Routing and Forwarding) === VPNO| &&= PE-CE 230 M OSPFv2E At& 35t
£ 8% PE 2tREE Ch&at Zof & Lcth

. e VPNOI CH3 OSPFE S35l &= AEl BEE MP-BGP(Multiprotocol-Border Gateway
Protocol) 2 RHHHZ 5t CHE PE 2t E0l L& Lct.
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2 Exit points to the 5ame Provider
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2t E Ztol A™El= SP F ZZ M4 2, MPLS 30101 A{ IGP(Interior Gateway Protocol) 2 A& &
= OSPF T2 AM|A 1 2 MP-BGP Zdx|22lo|Mo| =& EL|Ct.

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 Ethernet0/0

ip vrf 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 65000

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-Lamily vpnwvd
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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1 Route Will not

! be redistributed

BGP AS 65000
Service Provider MPLS Core

I
VPNvd Route
Advertised by PE1 | I:>

PE1

| OSPFLSAType3 |
: Advertising Router PE2
. DN Bit Set \

I O5PF LSA Type 3 !
| Advertising Router PE2 X
r N DN Bit Set
| OSPFLSA Type 1 : """"""
: 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

HESQ3 EZZ Ko [}2} PE2= A{HIZ E! LSAO| CHEt DN HIEE MZ{5tH 0| LSAE PE32]
OSPF ZTZ M|A 20l AE AH|&tod T 242X et &L|CH 2t PE3= Ol B2 & CHA| MP-BGP&
AHEHEZ S K| b & LICt

CtZ2 Type 3 LSAO] CH3H PE 2t RE{0|M Z2E& T3S [ DN HIE MEE £20{ &= OSPF
Sl 2 of L.

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

THel el

T HIQ!I E{T= OSPF Type 5 & Type 7 LSAM| Bt HEELIC} VPNv4 27} MP-BGPO M PE 2t
LE{2| OSPFE AHHHZE ZF< = Q! Ef27} OSPF 2|8 Z=2of cis A& EL|Ct OSPF
Process(OSPF Z 2 M|A)0{ M domain-tag BE2 AtE5t0d Ef2E 522 M™H5H7{L 32H|E
U2 NS E e = JsLct

Manually configured tags:
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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

OSPF Process 2 |  OSPFLSAType 5
1 Advertising Rowter PE2
1

' Domaln Tag 348972928
1 OSPFLSATypeS | e e ———m————
: 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

HER3 EEZZX|0o] 2t PE2= VPNv4 ZE2E OSPFE AHHHEE [ Type 5 & Type 7 LSAO]| CH
8t Domain Tag& MM ELICE Ol LSA= DN H|E7t o|0] AEE|o{ UK = QI Ef2 7} M E|0]

o2 A= H{toMeE TedElX| et&L|ct et =Ml Ef27F VPN/VRF Ef19F 2 X|5tE 2
LSAE FAIEILICH et Z27F OSPFO]| RHHHZ | X| oF& L|C}.

CIS of|ofl M= CE30IAM PE3S| 24 VRF T HQ Ej12t SUst =HIQI Ef1 ElEte =z £~ AIE o
S AIEl LSA Type 58 204 &LIC}.

*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
MTID: O
Metric: 10
Forward Address:

External Route Tag:

§:I-O|'§-|_||_'_|.

0.0.0.0
3489725928

Ch&

(Larger than any link state path)

LSAO] CH3H DN HIE7t MHE[o] =X, M8E MR E§27t LSA HIO|E{HO|AE &Qlst= O
MLl ZWot Z2X| HM5t= BHELICEH
O] 232 OSPF Type 3 & Type 5 LSAS| 0l & 2 0{F 11 VPNv4 ZE7| PE22| OSPFE RHH{
[l DN Bit 2! Tag Set& * X EAgrct.
LSA Type 3 LSA Type 5
FE2Ash ip cspf 2 database summary 192.168.1.1 rEZfsh ip ospf ? database external 182.168.5.%
OSPF Router with ID {10.10.57.5) (Frocess ID 2) DSPF Router with 10 {10.10.57.5) (Process ID 2)
Summary Met Link States (hrea 0] Type-5 A% External Link States
LE age: 1735 18 age: 1786
Options: (Mo TOS-capability, DO, Downward) E ;
L3 Typa: Summary Links (Hetwork) :Et:;::; ::D::::;::l Li:itf- el )
I";“r:i::::;ui:ijlfg't&ls_j':““” Satwork Momber) Link State 10: 192.168.5.5 (External Network Humber )
15 Seq = anuﬁnuni T Advertising Rooter: 10.10.57.5
t._dum' _b: h"‘m LE Seq Humber: BOODODOL
Length: 28 Checksum: DxZAA
Hetwork Mask: /32 ::E::k '::_k: g
uzin: o Matrie: 10 Matric Type: 2 (Larger than any link state path)
LS age: 1738 :-Tf:ia.uﬂ 10
Cptions: (Mo TOS-capability, D, Downward) Mm:’llﬂ sg: 0.0.0.0
LE Type: Summary Links (Metwork) -
Sik Seats ID: 182.168.1.3 {summary Metwork Humber] Extersal Route Tay: SIS
Advertising Meuter: 10.10.68.6 18 age: 1789
Ei‘::]m:;riﬂﬂﬂﬂﬂﬂl Cptions: (Mo 'I‘E!E—Elpl.h.'!.lil:f. D, Downward)
Langth: 28 I.Ei Typa: AS External Link
Hetwork Mask: /32 Link State ID: 1582.168.5.5 (External Hetwork Humber }
X . Advertising Router: 10.10.66.6
MrIn: o Metric: 10 LS Seg Nusber: 80000001
Chacksum: OxAEF]
Langth: 314
Hetwork Mask: f32
Metric Type: 2 (Larger than any link state path)
MTID: ©
Metric: 10
Forward Address: 0.0.0.0
External Routa Tag: 3489725828
& 11: MPLS VPN OSPF PE-CEE &4 =M E ®MElst7| fIsH FZ Yx| H7AHLIZS Z&E
LICt. Ol Cisco 10S®0fl A 242 IETF %2t 2% 3 LSAE LSAS| DN HIEE AH&3tH R85
LSAE ElE A8 HLICH 2141 RFC 457600 M= Type 3 2 Type 5 LSA 250f DN HIE =
AtE3tofF gLICt,
O|= Cisco {1 ID CSCtw79182E &35 A EI}A& LI}
O| Z# 0| i ZA%l= Cisco 10S O|O|X|7} U= PE 2tRE{= DN HIEQ} EfI7} = WX| HFH
LIESZ Z&El Type 5 2|F LSAE A|ZFELICE 0|7 Cisco 10S HT0| M= 2/F Z=Eo0i CH



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