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ms | FZHBVREREREP , ARSERR , EEPEBEHEMAD AZEASN, EAEEITZR
:

- IGP#EE

- —REMHEHERES —RBKBREEKE MM REABESHEBGP ASN
o TRKERIBFIIERIEE B LA

- BEBFFASHIBGPH#E

. EHEMPLSE
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1. BRERTERR1/2 LA 7 Add-path , LS EINHIE &4 PEX.
2. ERARPEANEESFEACisco IOS-XEETT,

PE11l#sh bgp ipv4 unicast 10.0.21.21/32
BGP routing table entry for 10.0.21.21/32, version 20
Paths: (2 available, best #2, table default)
Not advertised to any peer
Refresh Epoch 3
2
192.168.0.12 (metric 211) from 192.168.11.11 (192.168.11.11)
Origin IGP, metric 0, Tocalpref 100, valid, internal
Originator: 192.168.0.12, Cluster 1ist: 192.168.11.11
rx pathid: Ox1, tx pathid: O
Refresh Epoch 3
2
192.168.0.11 (metric 201) from 192.168.11.11 (192.168.11.11)
Origin IGP, metric 0, localpref 100, valid, internal, best
Originator: 192.168.0.11, Cluster 1ist: 192.168.11.11



rx pathid: 0x0, tx pathid: 0x0

ERERRBAAIGP# ( fEPE11. PE32, ASBR1x. ASBR2x, RR1, RR2Lt ) , PE11REIBIE
i B IR IGP A A R AR HY 3% 18

Route metric = AiGP + IGP

Cost to BGP NH
501+201 =702

201+211 = 412 /]
C ASBR21

(10.0.21.21/32

BGP ASN 1 BGP ASN 2

EHAIGPH SASNBH
EEE

PEx., ASBRx., RrN:

AIGPHIRERLE :

router bgp ASN

neighbor <NBR_IP> aigp
!



IR BGPHEERWENB ML EE. Fit , EREEERBRRABNITE.

HEFEMAIGPER.

PE21 :

route-map SET_AIGP permit 10

set aigp-metric igp-metric
!

router bgp 2
address-family {ipv4]|ipv6} unicast

network 10.0.21.21 mask 255.255.255.255 route-map SET_AIGP
!

B



PE11l#sh bgp ipv4 unicast 10.0.21.21/32
BGP routing table entry for 10.0.21.21/32, version 21
Paths: (2 available, best #2, table default)
Not advertised to any peer
Refresh Epoch 3
2
192.168.0.11 (metric 201) from 192.168.11.11 (192.168.11.11)
Origin IGP, aigp-metric 501, metric 0, localpref 100, valid, internal
Originator: 192.168.0.11, Cluster 1ist: 192.168.11.11
rx pathid: Ox1, tx pathid: 0
Refresh Epoch 3
2
192.168.0.12 (metric 211) from 192.168.11.11 (192.168.11.11)
Origin IGP, aigp-metric 201, metric 0, localpref 100, valid, internal, best
Originator: 192.168.0.12, Cluster 1ist: 192.168.11.11
rx pathid: 0x0, tx pathid: 0x0

2. fE4HEMPLS ( E—ASN)

EARERBEREEZOMERES  ERBEREESHEI BTRNIGPE, , £FABGPERNEEHITH
&, URHIRFIHERERIRKR(LSP), #FEEHI[EBGP LU AFF#T T —BEkE B (NHS),

IGP/LDPEE A/ EEFE/IEZEBRENA. A% , BGPEBEF S A D B2 [EiE8 571
BGP , B#F E/EREXEFTEERRESE/H. RAEEALSPESRB/ER, E%EEE’JT BE=E
ABREEX AR HESE , EREETEEE/HE2RBRKIGPEH,

FEHRIEHEES , H—EBGPE# £ AM{EIGPHH ( COREMAccess-1) » BFHERSEETHNEF
REZMERNIGPRIBE/ EE,

mm + BGP Labeled Unicast Lo0: 10.0.2.n/32

— — = Service Flow P2P: 10_x‘y.x;’24
x=<y

Seamless MPLS
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Corefy E1THREML |
B

1. TEEHERRASSPERE | £
EINERPHAGG102 ) WIBHEZREHER.

2. W@ ERE | [Svh R HER(CSR) B HF[ERER

AGG1021’|52%NextHopo
JLEHRTITRE , RERSEHB[(SAR)LE
AGG101 (cost 180 < 200).

3235

RKE B

t4THE- CSR15%SAR150

BRT, A—EXRSKERKESEEAS (HN

RANZEHBRERE , EEHTBHRETHEERE.

, BIE R
TR RS HER. fl , CSR15EE

TR REEHER, Hla , SAR150EEH

RP/0/0/CPUO:CSR15#traceroute mpls ipv4 10.0.2.150/32 so 10.0.2.15

Tracing MPLS Label Switched Path to 10.0.2.150/32,

timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,

'L'" - Tlabeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'"P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,

'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.
0 10.15.102.15 MRU 1500 [Labels:
L

!

10.112.150.150 20 ms

T1TRE- SAR1502ZCSR15

1 explicit-null/16150 Exp: 0/0]
1 10.15.102.102 MRU 1500 [Labels: 16150 Exp: 0] 0 ms
2 %

3

I AGG102
'l P112 does not have a route t
1l SAR150

RP/0/0/CPUO:SAR150#traceroute mpls ipv4 10.0.2.15/32 source 10.0.2.150
Tracing MPLS Label Switched Path to 10.0.2.15/32, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,

'L'" - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M'" - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf Tabel prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,

'X" - unknown return code, 'x' - return code 0

Type escape sequence to abort.

0 10.101.150.150 MRU 1500 [Labels: explicit-null1/16015

Exp: 0/0]



L 1 10.101.150.101 MRU 1500 [Labels: 16015 Exp: 0] 10 ms 111 AGGl01
L 2 10.11.101.11 MRU 1500 [Labels: 16015 Exp: 0] 10 ms 111 CSR11

L 3 10.11.12.12 MRU 1500 [Labels: 16015 Exp: 0] 10 ms 111 CSR12

L 4 10.12.13.13 MRU 1500 [Labels: 16015 Exp: 0] 20 ms 111 CSR13

L 5 10.13.14.14 MRU 1500 [Labels: explicit-null Exp: 0] 30 ms 111 CSR14

! 6 10.14.15.15 30 ms 11l CSR15

AIGPfER B =

IR B ERIESARBHEMCSREMBE - MR KR RERKE, BGPEERIEERFC 3107)H
RETESARZICSREEHESHIIERH, B{E OB L] AIEE#H IR T IGPRHEE , HItBGPAETE
BEPEZEEHREEHILFEE, FHAGPIERLIIEE,

EBAIGPHYEREMPLS B

Seamless MPLS N La‘l’_e'e” G LoO: 10.0.2.n/32
. = = === - SEenice rlow .
With AIGP | J P2P: 10.x.y,xi3:
PS Core @
.

SAR150

/- Route metric = AIGP + IGP Cost to BGP NH
114200 = 211" (via AGG102)

514180 = 231 (via AGG101)

@)

IGP: Core

100

AGGI01 o e e e

B BAIGPHYEIRMPLSHE



MIEE

1. REXERR1/2, AGG., CSRFSAREE LA TEMEE , LLEEMENH,
2. L RGEPRERANEEELYERNCisco I0S-XR,

EEE

AIGPEE B RE A4 A EBCPHER EIER —B. AIGPEEREZEERMAAIGPHHEEFRE 2B
FEBELTH. AIGPYRERAERBCGPHEFRMIGEBCPiit RIIEER.

router bgp ASN

neighbor <NBR_IP>
address-family ipv4 unicast
aigp [disable]



AIGP#S1ZE 232177t ( 0%14,294,967,295 ) W, THEESH. EiBnetworksE A H 22 Rz
8 B H Y AR/BR R B Y 7 B B RR E

route-policy AIGP_POLICY
set aigp-metric igp-cost

end-policy

|

router bgp ASN

address-family {ipv4]|ipv6} unicast
network <NETWORK/MASK> route-policy AIGP_POLICY
or

redistribute {ospf|isis} {process-id} route-policy AIGP_POLICY metric VALUE
!

MIEE

1. HRED B E , P EIEAIGPEBMNERZIRHAMIGP T — B E I B R K ERE



K {E.
2. HRESEZIBCGPHHFERRA , 7 ENERKBEN T —BHESER A RERENE,
3. & HZEBnetworkidE A E A ZIBGPH, 7 EHVERH BN T —BEAYE IS B REEER
EME,

B iE R

CSR15:
! Additional config Tines related to AIGP are marked in RED color
route-policy SID($SID)
set Tabel-index $SID
set aigp-metric igp-cost
end-policy
|
router bgp 1
address-family ipv4 unicast
network 10.0.2.15/32 route-policy SID(15)
neighbor-group RR
address-family ipv4 labeled-unicast
aigp
I
I



AR CEFAMEBGPHERE LT T HLUNEE,

#KE R AIGPERZ#E

Pll:,-

T 1T E- SAR150ECSR15

RP/0/0/CPUO:SAR150#sh bgp ipv4 labeled-unicast 10.0.2.15/32
BGP routing table entry for 10.0.2.15/32

Versions:

Process bRIB/RIB SendTbl1Ver

Speaker 411 411

Local Label: 16015

Last Modified: Oct 24 11:05:26.796 for 00:00:04
Paths: (2 available, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

Local

10.0.2.102 (metric 200) from 10.0.2.100 (10.0.2.15)



Received Label 16015

Origin IGP, metric 0, Tocalpref 100, aigp metric 20, valid, internal, best, group-best, labeled-unicast
Received Path ID 1, Local Path ID 1, version 410

Originator: 10.0.2.15, Cluster 1ist: 10.0.2.100, 10.0.2.102

Total AIGP metric 220

Label-Index: 15

Path #2: Received by speaker 0

Not advertised to any peer

Local

10.0.2.101 (metric 180) from 10.0.2.100 (10.0.2.15)

Received Label 16015

Origin IGP, metric 0, Tocalpref 100, aigp metric 60, valid, internal, backup, add-path, labeled-unicast
Received Path ID 8, Local Path ID 7, version 411

Originator: 10.0.2.15, Cluster 1ist: 10.0.2.100, 10.0.2.101

Total AIGP metric 240

Label-Index: 15

RP/0/0/CPUO:SAR150#traceroute mpls ipv4 10.0.2.15/32 so 10.0.2.150
Tracing MPLS Label Switched Path to 10.0.2.15/32, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,

'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'"P'" - no rx intf Tabel prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,

'X" - unknown return code, 'x' - return code 0O

Type escape sequence to abort.

0 10.112.150.150 MRU 1500 [Labels: 16102/16015 Exp: 0/0]

L 1 10.112.150.112 MRU 1500 [Labels: explicit-null/16015 Exp: 0/0] 10 ms 11 p112

L 2 10.102.112.102 MRU 1500 [Labels: explicit-null Exp: 0] 10 ms 111 AGG102
! 3 10.15.102.15 20 ms 11l CSR15

F1THE- CSR15ZISAR150

RP/0/0/CPUO:CSR15#traceroute mpls ipv4 10.0.2.150/32 source 10.0.2.15
Tracing MPLS Label Switched Path to 10.0.2.150/32, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,

'L' - Tabeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'"P' - no rx intf Tabel prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,

'X" - unknown return code, 'x' - return code 0O

Type escape sequence to abort.

0 10.15.102.15 MRU 1500 [Labels: explicit-null/16150 Exp: 0/0]

L 1 10.15.102.102 MRU 1500 [Labels: 16150 Exp: 0] 10 ms 111 AGG102

2 % 'l P112 does not have a route
3

! 10.112.150.150 30 ms 11l SAR150
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[no] bgp bestpath aigp ignore
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https://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/119001-configure-aigp-00.html
https://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/119001-configure-aigp-00.html
https://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/119001-configure-aigp-00.html
https://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/119001-configure-aigp-00.html
https://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/119001-configure-aigp-00.html
https://www.cisco.com/c/en/us/support/index.html?referring_site=bodynav
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