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1. wlou)luo wpdsu puv luolvds eJs RR1/2 JJledlo g0 JJ po NH ezlo PEX.

2. sep oubgsd zese 1Ulzss Idpuuegsps B Iduwsobiss [de3ds, gulodl
wluwegsle Cisco I0S-XE.

PE1l#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 list: 192.168.11.11
rx pathid: 0x1, tx pathid: 0

Refresh Epoch 3

2
192.168.0.11 (metric 201) from 192.168.11.11 (192.168.11.11)

Origin IGP, metric 0, Tocalpref 100, valid, internal, best



Originator: 192.168.0.11, Cluster 1ist: 192.168.11.11
rx pathid: 0x0, tx pathid: 0x0

508 wpdso AIGP Ges gl (s PE11 9 PE32 s ASBR1X 9 ASBR2X 5 RR1 5 RR2). st
PE11 1Jlo Idpuwly 1J3s szess eds 18d oddwds Joy9esded IJe s 1UslgJss po wolss |Js

wolsé.

Cost to BGP NH
501+201 =702

201+211 = 412 /]
ASBR21

‘ Route metric = AIGP + IGP

BGP ASN 1

BGP ASN 2

(10.0.21.21/32

Jwds ASN IJpwgssé pg AIGP
lJodosy

PEx 9 ASBRx 9 RRn:

oJdsy 93,6 AIGP:

router bgp ASN

neighbor <NBR_IP> aigp
!




pdlzbo: suu gl BGP Peering 9sgss lugule [Jowdly o ouuly 030 1J83,6 lJg>s56.
J3JY suuoe wlaplsol s ulwss Loslus.

IJledlo g0 Bsluw AIGP JJolss.

IJglspe bo,l; 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
!

lJozdd



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: O
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
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Seamless MPLS D » [BGP Labeled Unicast LoO: 10.0.2.n/32
= =~ ¥ Senvice Flow P2P: 10.x.y.x/24

X<y
PS Gore e::,
Route metric = IGP Cost to BGP NH ~ .
180" G101) preferred \
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Uvods MPLS couue wlduvdluus 396 w9099 AIGP

IJoeas: olgs 2596 1,9, IJoulidss po PS-Core |Js eNB/GNB (IJpe ods o CSR15) sl
£y popled 9390 pelds pdbLus wudd 1des9) Idouslerss e eNBIGNB (IJpwods  CSR15)
|Js PS-Core: ppl sogwow B 2298 publdd woedd wipw 1U9uo9d O 2yds 1Upi9) [UEluos
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1. cop pdlzboo wupdd Iuwluus Bs uwsubssole 12293 10z lds6 2se sepd p9zo
IJozese uduwo Jegzo 229> puiveyd Jess peldle 5u09d (eds pwosd Idpeld AGG102
O 129,68 1Up3d9,6 pulodl). :

2. Jordé lJpus) Idouolesss s@sp poze pode IJedls! (CSR) wlzosh 1w pozo 2295 eds
wwosd IJpeld s@§9p CSR15 Logass AGG102 J NextHop.

3. Lldouwes Jouds 1ens) 1dperd$s. stoby e9zo crese IUgele (SAR) lsuol 18,0 p9zo
2295 £Js pwwsd IJpeld: ©89p SAR150 Logass AGG101 (IJedJds 180 < 200).

wwedle IJzols - 1Jlsdss

Yo o9y wslule 1Ughbe - oo CSR15 |Js SAR150

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 1is 2 seconds

] A}

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 O
Type escape sequence to abort.

0.15.102.15 MRU 1500 [Labels: explicit-nul1/16150 Exp: 0/0]

01

L 1 10.15.102.102 MRU 1500 [Labels: 16150 Exp: 0] O ms
2:“:

3

! 10.112.150.150 20 ms

2,J6 0,9, IJoslole o 1Jgle - SAR150 |Js CSR15

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 0O

Type escape sequence to abort.

10.101.150.150 MRU 1500 [Labels: explicit-nul1/16015 Exp: 0/0]
10.101.150.101 MRU 1500 [Labels: 16015 Exp: 0] 10 ms
10.11.101.11 MRU 1500 [Labels: 16015 Exp: 0] 10 ms
10.11.12.12 MRU 1500 [Labels: 16015 Exp: 0] 10 ms
10.12.13.13 MRU 1500 [Labels: 16015 Exp: 0] 20 ms
10.13.14.14 MRU 1500 [Labels: explicit-null Exp: 0] 30 ms
10.14.15.15 30 ms

-rrrrrro

v h WN

>J AIGP

I AGG102
111l P112 does not have a route t
11t SAR150

AGG101
CSR11
CSR12
CSR13
CSR14
CSR15

lJo>9 oul 09 IUzuo9d £ds puwl) pelds pu wolss [Js wolss vy pogole SAR 9e9z0le CSR.
Swp luwedsle w)y9e9dsd BGP IJpuwes JJw o IJiab@ (RFC 3107) Jzuwle 1Jpuwl96 oo p9zole
SAR |Js p9zole CSR. swpe wessu IJubly 1Je)yss 1dpolz eds JJ po ldLoolble |Jiw|w§6
eds odJds oy9099sd Ide s IUsledss: soldolds see 1o Seed wi9e9dsd BGP oso
IJedds wuvdd Lozse vsu IJ pu udlb 1Jsuosd 1JEluos (PES). sope wpdsd odo

lJ9bbsw96 Lluwegsle AIGP.

wwodé MPLS Ludwé pg



4— =~ — - [BGP Labeled Unicast Lo0: 10.0.2.n/32

SeamlessMPLS . -
With AIGP o{ senvice Fiow | 2P 10.x.y,xﬁ:;
PS Core @
P

r Route metric = AIGP + IGP Cost to BGP NH “\

114200 = 211* (via AGG102) . ‘:Huaa

514180 = 231 [vié AGG101) \ Optimal

) Reverse

Path
—_

AGG102

AGG101

10 - /"IU

CSR11 10 CSR12 10 CSR13 10 CSR14 10

Sbuds MPLS ¢, 1Jélods JJozese (AIGPS) Lluuagsle AIGP




roJ|2_Jb6:

1. LlBelup cpdso puvly luolds gds 1z038 RR1/2 9 AGG 9 CSR g SAR JJleJlu

cu Jd pu NH. :
2. owow gpse 1Jlzojs IJpuwegsps Bs Iduwsobsy 1de3dy) gwledl |Js Cisco
IOS-XR.

lJodosy

Sew 1Jesleds eds lpdluss gwes puvh BGP wsu wblis) BGP. swp vuopsu pdlssuw Algp
W9 Vs ledlvle Idobsle oo IJub)le 1U3so wp wpdsy Algp edsop. Sop odIsSy 95,0
AIGP Jubs,) BGP w58 9¢lisds gulssy BGP pgswo.

router bgp ASN

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



Bsluw AIGP 09§56 32 Lo (o0 0 |Js 4.294.967.295). 9s5pdu wessuol loule g8 1Jw9jse 19
logble IJpuwh go) wslo Iduveds Iy leole luvedle biss wluwasle Ersbé IJpuul/wslws
IJpul).

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
!

ro,J|aJ'06:



1. oldouwesd Jdpusble ldos cpo lebs wyjseol ©dsu IUSses IUpesud Juwpd
AIGP o5 3506 [Jg 96 1Jeldss iGP [Js Idpuwly 19 Jpl oo wessuol woluwlbs
wsluwd Idpgwls.

2. Uldouweo Jdpuwblo lJeloos IJos wpee lgle wyjseol |Us BGP. Wy 1J8se0
lJegsub 05 Besp6 1J2b96 [Jeldss [Js [dpuwls 19 Jel op wessuol woluubs
wwSluwsd 1dpguly.

3. sep luvosib IJpuwl [Js BGP oo ¢dld wslo yvods. [ 9spo ldegsud os Gspd
IJg 96 IJoldsé |Js [dpuwh 19 Jol wp wessvol wiluubs Gusluwé 1deuul).

s pu IJodssu

CSR15:
! Additional config Tines related to AIGP are marked in RED color
route-policy SID($SID)
set label-index $SID
set aigp-metric igp-cost
end-policy
1
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
]
1



pdlebs: Ce lole odosu peled eds zpst lross wrubs) BGP IJpgoss.

wwedle 1Jizojs - wgs wudss AIGP

Yo py9) Idoslule pu 1Jge - SAR150 |Js CSR15

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, localpref 100, aigp metric 20, valid, internal, best, group-best,
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, localpref 100, aigp metric 60, valid, internal, backup, add-path,
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.

labeled-unicast

labeled-unicast

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

Yo o9y walule 1Ughe - po CSR15 |Js SAR150

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

'l P112 does not have a route

1

1 10.15.102.102 MRU 1500 [Labels: 16150 Exp: 0] 10 ms 111 AGG102
2 *

3

! 10.112.150.150 30 ms 11l SAR150
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[no] bgp bestpath aigp ignore
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