OSPF 2|5 A2 ME:External Type-2(E2) VS
NSSA Type-2(N2)
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(e) If the current LSAis functionally the sane as an
installed LSA (i.e., same destination, cost and non-zero
forwardi ng address) then apply the followi ng priorities in
deci ding which LSA is preferred:

1. A Type-7 LSAwith the P-bit set.
2. A Type-5 LSA
3. The LSA with the higher router ID.
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5. Otherw se, conpare the cost of this new AS external path
to the ones present in the table. Note that type-5 and
type-7 routes are directly conparable. Type-1 externa
paths are always shorter than Type-2 external paths.
Type-1 external paths are conpared by | ooking at the sum
of the distance to the forwardi ng address/ ASBR and the
advertised Type-1 paths (X+Y). Type-2 external paths are
conpared by | ooking at the advertised Type-2 netrics,
and then if necessary, the distance to the forwarding
addr ess/ ASBR
Wien a type-5 LSA and a type-7 LSA are found to have the
sanme type and an equal distance, the following priorities
apply (listed fromhighest to |l owest) for breaking the tie.

a. Any type 5 LSA

b. Atype-7 LSAwith the P-bit set and the forwarding
addr ess non-zero.

c. Any other type-7 LSA

If the new path is shorter, it replaces the present paths
in the routing table entry. If the new path is the sane



cost, it is added to the routing table entry's list of
pat hs
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Rl#show i p ospf database router 1.1.1.1
OSPF Router with ID (1.1.1.1) (Process ID 1)
Router Link States (Area 0)

LS age: 51

ptions: (No TGS-capability, DC)
LS Type: Router Links

Link State ID 1.1.1.1
Advertising Router: 1.1.1.1
LS Seq Number: 80000007
Checksum 0x3BD6

Length: 48

Area Border Router

AS Boundary Router

Number of Links: 2

Li nk connected to: another Router (point-to-point)
(Link ID) Neighboring Router ID: 4.4.4.4
(Link Data) Router Interface address: 192.168.14.1
Nurmber of MTID metrics: O
TOS 0 Metrics: 1

Li nk connected to: a Stub Network
(Link I D) Network/subnet nunber: 192.168.14.0
(Link Data) Network Msk: 255.255.255.0
Nurmber of MTID metrics: O



TOS 0 Metrics: 1

Router Link States (Area 1)

LS age: 562

Options: (No TOS-capability, DC)
LS Type: Router Links

Link State ID: 1.1.1.1
Advertising Router: 1.1.1.1
LS Seq Number: 8000000C
Checksum OxEC26

Lengt h: 48

Area Border Router

AS Boundary Rout er

Number of Links: 2

Li nk connected to: another Router (point-to-point)
(Link ID) Neighboring Router ID: 3.3.3.3
(Link Data) Router Interface address: 192.168.13.1
Nunber of MIID nmetrics: O
TOS 0 Metrics: 1

Link connected to: a Stub Network
(Link I D) Network/subnet nunber: 192.168.13.0
(Link Data) Network Msk: 255.255.255.0
Nunber of MIID nmetrics: O
TOS 0 Metrics: 1

Router Link States (Area 50)

LS age: 562

Options: (No TOS-capability, DC)
LS Type: Router Links

Link State ID: 1.1.1.1
Advertising Router: 1.1.1.1
LS Seq Number: 80000012
Checksum 0x42CA

Lengt h: 48

Area Border Router

AS Boundary Rout er

Number of Links: 2

Li nk connected to: another Router (point-to-point)
(Link ID) Neighboring Router ID: 2.2.2.2
(Link Data) Router Interface address: 192.168.12.1
Nunber of MIID netrics: O
TOS 0 Metrics: 1

Link connected to: a Stub Network
(Link I D) Network/subnet nunber: 192.168.12.0
(Link Data) Network Msk: 255.255.255.0
Nunber of MIID netrics: O
TOS 0 Metrics: 1
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Rl#show i p ospf dat abase external



OSPF Router with ID (1.1.1.1) (Process ID 1)
Type-5 AS External Link States

LS age: 706
Options: (No TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 192.0.2.100 (External Network Number )
Advertising Router: 1.1.1.1
LS Seq Number: 80000001
Checksum OxE617
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: 0
Metric: 20
Forward Address: 192.168.12.2
External Route Tag: O

LS age: 600
Options: (No TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 192.0.2.100 (External Network Number )
Advertising Router: 3.3.3.3
LS Seq Number: 80000002
Checksum OxBFAC
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: O

Rl#show i p ospf database nssa-external

OSPF Router with ID (1.1.1.1) (Process ID 1)
Type-7 AS External Link States (Area 50)

LS age: 865
Options: (No TOS-capability, Type 7/5 translation, DC, Upward)
LS Type: AS External Link
Link State ID: 192.0.2.100 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000002
Checksum 0x32BC
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: 0
Metric: 20
Forward Address: 192.168.12.2
External Route Tag: O
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Rl#show i p ospf rib 192.0.2.100



OSPF Router with ID (1.1.1.1) (Process ID 1)
Base Topol ogy (Ml D 0)

OSPF |l ocal RIB
Codes: * - Best, > - Installed in global R B
LSA: type/LSI D ori gi nat or

*> 192.0.2.100/32, NSSA2, cost 20, fwd cost 1, tag 0, area 50
SPF I nstance 38, age 00:04:51
contributing LSA: 7/192.0.2.100/2.2.2.2 (area 50)
contributing LSA: 5/192.0.2.100/3.3.3.3
Fl ags: RIB, Hi Prio, ViaFwAddr, |ntraNonBB, NSSA P-bit
via 192.168.12.2, GgabitEthernetl | abel 1048578
Fl ags: RIB
LSA: 7/192.0.2.100/2.2.2.2
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An NSSA internal AS boundary router nust set the P-bit in the LSA
header's option field of any Type-7 LSA whose network it wants
advertised into the OSPF domain's full transit topology. The LSAs of
these networks nust have a valid non-zero forwarding address. |f the
P-bit is clear the LSAis not translated into a Type-5 LSA by NSSA
border routers.

When an NSSA border router originates both a Type-5 LSA and a Type-7
LSA for the sane network, then the P-bit nust be clear in the Type-7
LSA so that it isn't translated into a Type-5 LSA by anot her NSSA
border router.

R20{ M P-bitE K| 7| H0i R20 M Type-7 LSAS| £230| F A|ELIC}.

R2#show i p ospf database nssa-externa
OSPF Router with ID (2.2.2.2) (Process ID 1)
Type-7 AS External Link States (Area 50)

LS age: 1215

ptions: (No TOS-capability, Type 7/5 translation, DC, Upward)
LS Type: AS External Link

Link State ID: 192.0.2.100 (External Network Nunber )
Advertising Router: 2.2.2.2

LS Seq Number: 80000002
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Checksum 0x32BC

Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: O
Metric: 20
Forward Address: 192.168.12.2
External Route Tag: O
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R2#show i p ospf dat abase nssa-external
OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-7 AS External Link States (Area 50)
LS age: 44

Options: (No TOS-capability,
LS Type: AS External Link
Link State ID: 192.0.2.100 (External
Advertising Router: 2.2.2.2

LS Seq Number: 80000003

Checksum OxBFAD

No Type 7/5 translation, DC, Upward)

Net wor k Nunber )

Length: 36

Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: O
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: O

CHE2 flol =& £340f CHE & 7tX| S8 S LICH

. Bit P(HIE P) - O| HHE= NSSA ABRO|| 8 72 RE 52 HEEX| {8 E L2|7| 2l5H A+HE
ElL|CH.

- No Type 7/5 #HE2 H|E P = 02 2|0|&LICH.

- Type 7/5 ¢H&t2 HIE P =18 2|0O[&LCt.

- HHE P = 02! Z2 NSSA ABR2 O| LSAE 3 52 HetstX| 2Lotof B LICH O|= NSSA
ASBRO| NSSA ABRY [iff g AistL|C},

- HIEP=12 ZZ2 NSSAABR2 0| & 7 LSAE R& 5 LSAZ HHE5lof & L|CH 0424 NSSA

ABRO| 9l 72 2I2E ID7} 7+E =2 NSSA7L 0|2 £&igtLct.

O|Xl| R1

2 x5
=2 [A

I Type-7 LSAELC} Type-58 ST LICE.

Rl#show i p ospf rib 192.0.2.100
OSPF Router with ID (1.1.1.1) (Process ID 1)

Base Topol ogy (Ml D 0)

OSPF | ocal RIB
Codes: * - Best, > - Installed in global R B
LSA: type/LSI D ori gi nat or

*> 192.0.2.100/32, Ext2, cost 20, fwd cost 1, tag 0



SPF | nstance 39, age 00:03: 32
contributing LSA: 7/192.0.2.100/2.2.2.2 (area 50)
contributing LSA: 5/192.0.2.100/3.3.3.3
Flags: RIB, H Prio, IntraNonBB
via 192.168.13.3, G gabitEthernet2 | abel 1048578
Flags: R B
LSA: 5/192.0.2.100/3.3.3.3
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Rl#conf t

Enter configuration conmands, one per line. End with CNTL/Z.
R1(config)#router ospf 1

R1l(confi g-router)#compatible rfc1587

Rl#show ip ospf | in RFC
Supports NSSA (compatible with RFC 1587)
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Rl#show i p ospf database external

OSPF Router with ID (1.1.1.1) (Process ID 1)
Type-5 AS External Link States



LS age: 115
Options: (No TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 192.0.2.100 (External Network Nunber )
Advertising Router: 3.3.3.3
LS Seq Number: 80000003
Checksum OxBDAD
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: O

Rl#show i p ospf database nssa-external

OSPF Router with ID (1.1.1.1) (Process ID 1)
Type-7 AS External Link States (Area 50)

LS age: 48

Options: (No TOS-capability, Type 7/5 translation, DC, Upward)

LS Type: AS External Link
Link State ID: 192.0.2.100 (External Network Nunber )
Advertising Router: 2.2.2.2
LS Seq Number: 80000005
Checksum O0x2CBF
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: O
Metric: 20
Forward Address: 192.168.12.2
External Route Tag: O
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Rl#show i p ospf rib 192.0.2.100

OSPF Router with ID (1.1.1.1) (Process ID 1)
Base Topol ogy (Ml D 0)

OSPF |l ocal RIB
Codes: * - Best, > - Installed in global R B
LSA: type/LSI D ori gi nat or

*> 192.0.2.100/32, Ext2, cost 20, fwd cost 1, tag 0
SPF | nstance 44, age 00:01: 56
contributing LSA: 7/192.0.2.100/2.2.2.2 (area 50)
contributing LSA: 5/192.0.2.100/3.3.3.3
Fl ags: RIB, Hi Prio, IntraNonBB, Partial SPF
via 192.168.13.3, G gabitEthernet2 | abel 1048578
Fl ags: RIB
LSA: 5/192.0.2.100/3.3.3.3
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