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BGP ZAZ0] Ci#F Next-Hop A& &7}
UK AT 4 Qi nexthopOl 2l BGP B2 E L2{x|X| &Lt
O]l Z2&= RR2| VPNv4 B2 lL|C} 2t E E|O|Z0 next-hop F40| CHEF 27t gile =22 siE
next-hop(PE T ZH)0]| HAM[AE = R&LICEH
RP/ 0/ RPO/ CPUO: RR#show bgp vpnv4 unicast rd 65001:2 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65001:2
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 0 0
Last Modified: Oct 26 10:40:12.136 for 00: 03: 07
Paths: (1 avail able, no best path)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002, (Received froma RR-client)
10.0.0.5 (inaccessible) from 10.0.0.5 (10.0.0.5)
Recei ved Label 24002
Oigin IGP, netric O, local pref 100, valid, internal, not-in-vrf
Received Path ID 0, Local Path ID 0, version O
Ext ended conmunity: Col or: 101 RT: 65001: 101
BGP VPNv4 22 = A2 1 E|X| pl&Lc
RP/ 0/ RPO/ CPUW0: RR#show route 10.0.0.5
Routing entry for 0.0.0.0/0
Known via "isis 1", distance 115, netric 20, candidate default path, type level-1
Installed Cct 25 09: 35:07.256 for 1d0lh
Routi ng Descriptor Bl ocks
10.2.7.2, from10.0.0.3, via G gabitEthernet0/0/0/0
Route metric is 20
No advertising protos.
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address-fanmily ipv4 unicast
10.0.0.0/24 NullO
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Nullool CiEr Ol T8 B2= 2 E 274 PE R Z 8 FA(BGP next-hop F4)0 CHer G HEE
RIBO{| ‘4 g grLCt. 0| 1" ZE= 10.0.0.0-10.0.0.255 HR[e| ZE FAE ZEELIC

next-hop2 18 ZZ & Sl HAELICH 0| BEES AEstH 0|E &g + &Lct

RP/ 0/ RPO/ CPUO: PE1#show bgp vpnv4 unicast nexthops 10.0.0.5 color 101
Next hop: 10.0.0.5 C 101

VRF: default

Next hop I D: 0x6000008, Version: 0x0

Next hop Fl ags: 0x00480002

Next hop Handl e: 0x7fa734042e94

RI B Rel ated | nformation:
Fi rsthop interface handl e 0x0000000c
Gateway TBL Id: Oxe0000000 Gat eway Fl ags: 0x00000080
Gat eway Handl e: 0x7fa7988c7ce8
Gat eway: reachabl e, non-Connected route, prefix length 24
Resolving Route: 10.0.0.0/24 (static)
Paths: 0
RI B Nexhop 1 D: 0x0
Status: [Reachable] [Connected] [Not Locall]
Metric: O
ORR afi bits: 0x0
Regi stration: Synchronous, Conpleted: 01:22:27
Events: Critical (0)/Non-critical (0)
Last Received: 01:22:27 (Registration)
Last gw update: (Crit-sync) 01:22:27(rib)
Ref erence Count: 4

Prefix Related Information
Active Tables: [IPv4 Unicast][VPNv4 Unicast]
Metrices: [0x0][0xO]

Ref erence Counts: [0][4]

Interface Handl e: 0xO

Attr ref-count: 7

SR policy color 101, State: [Up]
Not registered, bsid 24009
Skip Reg on restart [ No]

First notif received [Yes]
SR Policy Flags [0x2]

BGP TE regi stered [ No]
CDN regi stered [ Noj]

| Pv6 capability required/ enabl ed: Yes/Yes
Last SR policy update: 01:22:35

SR H2 0| next-hop2| &0l AF8El= E<2 CHE £3{0| EA|IFLICH

RP/ 0/ RPO/ CPU0: PEl#show bgp vpnv4 unicast nexthops 10.0.0.5 color 101
Next hop: 10.0.0.5 C: 101

VRF: def aul t

Next hop I D: 0x6000008, Version: 0x0

Next hop Fl ags: 0x00480000

Next hop Handl e: 0x7fa734042e94



RI B Rel ated | nformation
Fi rsthop interface handl e 0x00000000
Gateway TBL Id: Oxe0000000 Gat eway Fl ags: 0x00000080
Gat eway Handl e: 0x7fa7988c7ce8
Gateway: unreachable, non-Connected route, prefix length 8192
Resolving Route: 10.0.0.0/24 (static)
Paths: 0
RI B Nexhop I D: 0x0
Status: [Unreachabl e]
Metric: 4294967295
ORR afi bits: 0x0
Regi stration: Synchronous, Conpleted: 01:25:30
Events: Critical (1)/Non-critical (0)
Last Received: 00:00:43 (Critical)
Last gw update: (Crit-notif) 00:00:43(rib)
Ref erence Count: 2

Prefix Related Information
Active Tables: [IPv4 Unicast][VPNv4 Unicast]
Metrices: [Oxffffffff][Oxffffffff]
Ref erence Counts: [0][2]
Interface Handl e: 0xO
Attr ref-count: 5
SR policy color 101, State: [Up]
Not registered, bsid 24009
Skip Reg on restart [ No]
First notif received [ Yes]
SR Policy Flags [0x2]
BGP TE regi stered [ No]
CDN regi stered [ Noj]

| Pv6 capability required/ enabl ed: Yes/Yes
Last SR policy update: 01:25:38
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next hop validation col or-extcomm sr-policy
next hop validation col or-extcomm di sabl e
bgp bestpath igp-netric sr-policy

bgp bestpath sr-policy prefer

bgp bestpath sr-policy force

next hop validation col or-extcomm di sabl e

BGP ODN AS NextHop £4XLE HE H

PE(HE):

RP/ 0/ RPO/ CPUO: PE1( confi g) #router bgp 65001

RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #nexthop ?

mpl s Configure next-hop related itens for npls
resolution Configure next-hop related itens for resolution
val idation Configure next-hop reachability validation

RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #nexthop validation ?
col or-extcomm Configure next-hop reachability validation for col or-extconm paths

RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #nexthop validation color-extcomm ?
di sabl e Di sabl e next-hop reachability validation for col or-extconm pat hs



sr-policy Enable BGP next-hop reachability validation by SR Policy for col or-extconmm pat hs

RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #nexthop validation color-extcomm sr-policy
RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #commit
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RP/ 0/ RPO/ CPUO: PE1( confi g) #router bgp 65001
RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #bgp bestpath igp-metric ?
i gnore Ignore IGP netric during path conparison
sr-policy Use next-hop admin/netric from SR policy at Next Hop metric conpareson stage

RP/ 0/ RPO/ CPUO: PE1( conf i g- bgp) #bgp bestpath igp-metric sr-policy
RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #commit
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https://www.cisco.com/c/ko_kr/support/docs/ip/border-gateway-protocol-bgp/13753-25.html

F 7|191& & stLHE F/dslioF ZLict.

RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #bgp bestpath sr-policy ?
force Consi der only paths over SR Policy for bestpath selection, eBGP no-color ineligible
prefer Consider only paths over SR Policy for bestpath selection, eBGP no-color eligible

preferred SME FAHE B, MA0| Q= eBGP B2V MZH2 2 EAIEILICHIIEIM =X B2 9|
LRI E = UF). 0| SEO0| HREHK| fo™ eBGP B20i O] SR HME F7IE 4= &Lt
OFHX| o2 B M4 Q= eBGP 27 £#MESt TS 0| B0 CHE force SME 7 HE £+ Q
&Lt
= .

o|O|XK|ol EAIEI CHE HIEQTE EHISHAAIL.

AS 65001

AS 65003

o}

~

AS 65002

ISIS area 0001

2t E PE10IM LI E®{3 10.99.99.99/3201 CH3H 7H58 Ml 7t x| B27t J&LICH HFAL
10.99.99.99/322 R8 % CE 2t E{oi| o|s & mELICt.

BGPO= Z2 10.99.99.99/3201 CHEH 37H2| ZZ 7} Q& LICH 2 iIBGP(PE2 2! PE3E BGP next-
hop 2t2E{) & 1 eBGP ZEZ(R80|A)

iIBGP Z@Z20{= next-hop 10.0.0.5 & 10.0.0.60| }U&LICt. eBGP ZZ0{= next-hop 10.1.8.80]
&Lct

ZAm|22f|o]Moil o] & bgp bestpath sr-policy7F Si&LICH.

RP/ 0/ RPO/ CPUO: PEl1#show bgp vrf one 10.9.9.9/32
BGP routing table entry for 10.9.9.9/32, Route Distinguisher: 65000: 1

Ver si ons:
Process bRI B/ RI B SendTbl Ver
Speaker 474 474

Local Label: 24005
Last Modified: Nov 29 09:04:07.948 for 00:00: 49
Pat hs: (3 avail able, best #3)
Advertised to PE peers (in unique update groups):



10.0.0.4 10.0.0.3
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0.5 C 101 (bsid:24007) (admin 20) (nmetric 23) from 10.0.0.3 (10.0.0.5)
Recei ved Label 24018
Oigin IGP, netric O, |ocal pref 100, valid, internal, group-best, inported
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: Col or: 101 RT: 65001: 101
Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24007
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2
Path #2: Received by speaker 0
Not advertised to any peer
65002
10.0.0.6 from 10.0.0.4 (10.0.0.6)
Recei ved Label 24004
Oigin IGP, netric O, |ocal pref 100, valid, internal, inported
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: RT:65001: 101
Originator: 10.0.0.6, Cluster list: 10.0.0.4
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:3
Path #3: Received by speaker 0
Advertised to PE peers (in unique update groups):
10.0.0.4 10.0.0.3
65003
10.1.8.8 from 10.1.8.8 (10.0.0.8)
Oigin IGP, netric O, local pref 100, valid, extermal, best, group-best, inport-candidate
Received Path I D 0, Local Path ID 1, version 474
Ext ended conmunity: RT:65001: 101
Oigin-AS validity: (disabled)

eBGP 20 {4 = SR &Mo| gigLich. 27| 2|40o}
eBGP ZZoll A44+0| 2/X|BH SR BMo| gl B2 oixs| 2N 0| WR 2 MeELIL
eBGP ZR0{l A40| 21 SR HAMo| Q= B 2|50l Z2 2 MELC

I CHE ol 7F U&LICH eBGP B2 0f 24 0| giand SR HA0| g0, bgp bestpath sr-policy
prefer W 0| T ELICH

1 eBGP Q1% C|HO|A7F VRF LR 0f /U&LICEH &, VRF of2ioil bgp bestpath sr-policy
prefer &S Fd5Hof &LICt

router bgp 65001

next hop validation col or-extcomm sr-policy
bgp unsaf e-ebgp-policy

bgp bestpath igp-metric sr-policy
address-fam |y vpnv4 uni cast

|

nei ghbor 10.0.0.3

renote-as 65001

updat e- sour ce LoopbackO
address-fanily vpnv4 uni cast

|

1

nei ghbor 10.0.0.4

renote-as 65001

updat e- sour ce LoopbackO
address-fanily vpnv4 uni cast



!
!

nei ghbor 10.0.0.7

renote-as 65001

shut down

updat e- sour ce LoopbackO

address-fam |y vpnv4 uni cast

!

!

vrf one

rd 65000: 1

bgp unsaf e-ebgp-policy

bgp bestpath sr-policy prefer

address-fam |y ipv4 unicast
redi stribute connected

!

nei ghbor 10.1.8.8
renot e-as 65003

address-fanmily ipv4 unicast
!

RP/ 0/ RPO/ CPU0: PEl#show bgp vrf one 10.9.9.9/32 bestpath-compare
BGP routing table entry for 10.9.9.9/32, Route Distinguisher: 65000: 1
Ver si ons:
Process bRI B/RI B SendTbl Ver
Speaker 579 579
Local Label: 24004 (no rewite);
Fl ags: 0x01343001+0x00020000;
Last Modified: Nov 30 07:36:55.948 for 00:03: 05
Pat hs: (3 avail able, best #3)
Advertised to PE peers (in unique update groups):
10.0.0.4 10.0.0.3
Path #1: Received by speaker 0
Fl ags: 0x2000000001020005, import: 0x080
Not advertised to any peer
65002
10.0.0.5 C: 101 (bsid:24007) (admin 20) (metric 23) from 10.0.0.3 (10.0.0.5), if-handle
0x00000000
Recei ved Label 24018
Oigin IGP, netric O, |ocal pref 100, valid, internal, group-best, inported
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: Col or: 101 RT: 65001: 101
Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24007
best of AS 65002
An i BGP path, whereas best path (path #3) is an eBGP path
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2
Path #2: Received by speaker 0
Fl ags: 0x2000000000020005, import: 0x0a0
Not advertised to any peer
65002
10.0.0.6 from 10.0.0.4 (10.0.0.6), if-handl e 0x00000000
Recei ved Label 24004
Oigin IGP, netric O, |ocal pref 100, valid, internal, inported
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: RT:65001: 101
Originator: 10.0.0.6, Cluster list: 10.0.0.4
Non SR-policy path is ignored due to config knob
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:3
Path #3: Received by speaker 0



Fl ags: 0x300000000d040003, inport: Ox31f
Advertised to PE peers (in unique update groups):
10.0.0.4 10.0.0.3
65003
10.1.8.8 from 10.1.8.8 (10.0.0.8), if-handl e 0x00000000
Oigin IGP, netric O, local pref 100, valid, external, best, group-best, inport-candidate
Received Path I D 0, Local Path ID 1, version 579
Ext ended conmunity: RT:65001: 101
Oigin-AS validity: (disabled)
best of AS 65003, Overall best

eBGP 2= MA 0| gIX|Bt 71E E&LICH M40| 9i= eBGP B2 E %40l Z2E AI&SHX| &
©2{H force S M2 A& 5104 bgp bestpath sr-policy &2 T+ AFLIC

—_

o zd A MHEE F2E T 2l G2 Adtol Mergrolct

RP/ 0/ RPO/ CPU0: Rl#show bgp process detail | include native
Pl at form support m x of sr-policy and native nexthop: No

& 1: 22 E NCS55xx & NCS560/NCS5402 noE, ASR90002 yesE E AIELICH.

BGP 21X ZF= ME{ SR M F= H&

O| HH2 %X FZ AME +&E 1l SR HH next-hopO| U= BEE MES TS BGPO| X|A|SH
X|ok AAFO| Q= eBGP A2 &= M| Q|ghLct.

RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #bgp bestpath sr-policy ?
force Consi der only paths over SR Policy for bestpath selection, eBGP no-color ineligible
RP/ 0/ RPO/ CPUO: PE1( confi g- bgp) #bgp bestpath sr-policy force ?

color-extcomm ZA201| CHE next-hop 214 7t5 HAS 0| H|gAH3HE
ol Y™ o 2 RR(Route Reflectors)Hl A AFEEILIC}.

RRO{| A

RP/ 0/ RPO/ CPUO: RR1( conf i g- bgp) #nexthop validation color-extcomm disable
RP/ 0/ RPO/ CPUO: RR1( confi g- bgp) #commit

color-extcomm A 20| CHEl next-hop 12 7t AE 0| HIZESHELICE Ol= SR EAo| &Elf &£
= EXfet Fatglct

e



Headend ! RR2| S22 next-hop validation B 2| 74x|22{|0[4 & bgp best path igp-metric sr-
policy B0l o|all Mo{ELICt 47tXK| AlLt2|2 7t [U&LICEH ZF AlLt2|20d= F 712l 74| 28| of
M BH0o| T E|o] JU&LICEH

7|8 %
Headend 2} 2E{ 2! RRO{| X E|L|C}.

-

no nexthop validation col or-extcomm sr-policy
no bgp bestpath igp-metric sr-policy

7ls:

Perform RI B val i dati on (hard next-hop).
Do not use adnmin/metric fromthe sr-policy.

SR M HEZ|E AI88tRIB &5 HE
Headend 2t E & RRO{| A& E L|C}.

aak=F

no next hop validation col or-extcomm sr-policy
bgp bestpath igp-netric sr-policy

7|s:

Perform RI B val i dati on (hard next-hop).
If NHis reachable in R B:
If policy is up:
Use policy nmetric
If policy is down:
Use RIB netric

RIB HEZ|E AME2 SR 8X && HS

Headend 2t E{0d| M- ELIC}.

-

next hop val i dation col or-extconmm sr-policy
no bgp bestpath igp-metric sr-policy

7ls:

Do not perform RIB validation (soft next-hop).
Do not use adnmin/metric fromthe SR policy.
The RIB netric mght not be avail able.



SR YA HEZE AI88t SR HY 54 43
Headend 2t E{0i| A& ElLICt.

-

next hop val i dation col or-extconmm sr-policy
bgp bestpath igp-netric sr-policy

7ls:

Do not performRIB validation (soft next-hop). RIB reachability is not needed

If policy is up:

Use policy metric and validation, even if RIB reachability is present

If policy is down:

Use RIB validation and metric if available. If not available, the route is not installed

RIB HE=2| 5! SR H20| 2| Z=Z Hpol| AZBEIX| k= SR HM F& HS
RR 2t E M& 7tsELICH

T+:

next hop validation col or-extconm di sabl e
no bgp bestpath igp-nmetric sr-policy

7ls:

Use RIB netric if the next-hop is in the RIB. Else, use the gateway netric (the next-hop |IGP
nmetric) O.
Do not use SR policy for bestpath calculation. Do not use admin/netric fromthe SR policy.

|40l Z2 Aol ASEIE RIBHER| U SR YME AISE SRYM T4 HS
RR 2t E{0ll X8 7Hs 8Lt

-

next hop val i dation col or-extconmm di sabl e
bgp bestpath igp-netric sr-policy

7ls:

Use RIB netric if the next-hop is in the RIB. Else, use the gateway netric O.
Use sr-policy for bestpath cal cul ation

If policy is up:
Use policy metric and validation, even if RIB reachability is present
If policy is down
Use RIB validation and metric if available
If RIB validation and netric is not avail abl e:
use the gateway netric O



Ol ofiH F7F 2| next-hop HAEO0| & SENQIX|, 2[Ho] ZZ H & Sof SR 2| 2| H2|/H|
E 20| A8 El=X| #elsts gL/t

RP/ 0/ RPO/ CPUO: PEl#show bgp process detail | i Nexthop
Use SR-Policy adm n/nmetric of col or-extcomm Nexthop during path conparison: enabl ed
Ext Comm Col or Next hop validation: SR-Policy then RIB

O|Zdo| 7|Z 2t LCt.

CtE22 RIB HEZ! U SR HAO0| %[ Z=Z 7| &tof AHZE|X| 2t= SR EH 54 AE 2| of Lct.

RP/ 0/ RPO/ CPUO: PEl#show bgp vpnv4 unicast process detail | in Nexthop
Use SR-Policy adm n/metric of col or-extconmm Nexthop during path conparison: disabled
Ext Comm Col or Next hop validation: RIBExt Comm Col or Nexthop validation: RIB

Ct22 BGP Z2o0i| AZE | HEl/HIE= Q| of JLC.

RP/ 0/ RPO/ CPUO: PEl1#show bgp vrf VRF1002 ipv4 unicast 10.77.2.0
BGP routing table entry for 10.77.2.0/24, Route Distinguisher: 18522:1002
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 5232243 5232243
Paths: (1 available, best #1)
Advertised to CE peers (in unique update groups):
10.11.2.11 10.15.2.2
Path #1: Received by speaker 0
Advertised to CE peers (in unique update groups):
10.11.2.11 10.15.2.2
16611 770
10.1.1.33 C: 1129 (bsid:27163) (admin 20) (metric 25) from 10.1.1.100 (10.1.1.33)
Recei ved Label 24007
Oigin I GP, local pref 100, valid, internal, best, group-best, inport-candidate, inported
Received Path ID 1, Local Path ID 1, version 5232243
Ext ended conmunity: Color: 1129 RT: 17933: 1002 RT: 18522: 1002
Originator: 10.1.1.33, Custer list: 10.1.1.100
SR policy color 1129, up, registered, bsid 27163, if-handl e 0x200053dc
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 18522:3002

YHo| &8 S| £= &S SX| JE{QUX| =0

SR HXo| 53 EE & ot Lt

of
o
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RP/ 0/ RPO/ CPU0: PE1#show segment-routing traffic-eng pcc lsp
PCC s SR policy database:

Synbol i ¢ Nane: cfg ODN-policy-1_discr_100
LSP[ 0] :
Source 10.0.0.1, Destination 10.0.0.5, Tunnel ID 3, LSP ID 8
State: Admin up, Operation up
Setup type: SR
Bi nding SID: 24005

YHo| A8 El=x| &l

Z2E Er{™H BGP show B2 At2&L|Ct.



rr

BSID(Binding Segment IDentifier)7t A= B 0| 2= SR WA AFSELICH.

RP/ 0/ RPO/ CPU0: PEl1#show bgp vrf one 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000:1

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 89 89

Last Modified: Oct 28 13:21:57.714 for 00:00: 30
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0.5 C: 101 (bsid: 24004) from 10.0.0.3 (10.0.0.5)
Recei ved Label 24002
Oigin IGP, netric 0, local pref 100, valid, internal, best, group-best, inport-candidate
i mported
Recei ved Path ID 0, Local Path ID 1, version 87
Ext ended comunity: Color: 101 RT:65001: 101
Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24004
Source AFl: VPNv4 Unicast, Source VRF. default, Source Route Distinguisher: 65001:2

HtQlE SID= 047[|0l A MPLS &ilol= lLICt. O] 2i|o|&2 stLt2| SR Aol AZFELICE.

RP/ 0/ RPO/ CPUO: PEl1#show mpls forwarding labels 24004

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID Interface Swi t ched
24004 Pop No ID srte_c_101_e poi nt 2poi nt 0

BGP Nextops H& EA|

show bgp nextops BHEE AI&3t04 A=xQIE0f CHEH M4, B2|A} L HEEZIE = = UsLC

RP/ 0/ RPO/ CPUO: RR#show bgp nexthops wide
Total Next hop Processing
Ti me Spent: 0.000 secs

Maxi mum Next hop Processi ng
Recei ved: 00: 21: 57

Best paths Del eted: O

Best pat hs Changed: 31

Ti me Spent: 0.000 secs

Last Notification Processing
Recei ved: 00: 01: 22
Ti me Spent: 0.000 secs

Gat eway Address Family: 1Pv4 Unicast
Table 1 D: 0xe0000000

Gat eway Reference Count: 8

Gateway AF Bits : 0x8011

Next hop Count: 6

Critical Trigger Delay: 3000msec
Non-critical Trigger Delay: 10000nmsec

Next hop Version: 1, RI B version: 1
EPE Tabl e Version: 1, EPE Label version: 1
EPE Downl oaded Version: 1, EPE Standby Version: 0O



St at us codes:
C/ NC
L/ NL
PR
I

R/ UR Reachabl e/ Unr eachabl e

Connect ed/ Not - connect ed
Local / Non- | ocal

Pendi ng Regi stration
Invalid (Policy drop)

Next Hop St at us Metric
Not f Last Rl BEvent Ref Count

10.0.0.1 [ RI[NC] [ NL] 30
e0000000 6/0 00: 01: 22 (Cri)

10.0.0.3 [ RI[NC] [ NL] 20

6/0 00: 01: 22 (Cri) 0/ 34

10.0.0.4 [ RI[NC] [ NL] 30
e0000000 6/0 00: 01: 22 (Cri)

10.0.0.5 [UR 4294967295

e0000000 2/0 00: 01: 22 (Cri)

10.0.0.5 T: 101 [UR 4294967295
e0000000 2/0 00: 01: 22 (Cri)

10.0.0.6 [UR 4294967295
e0000000 2/0 00: 01: 22 (Cri)

0/5

0/ 34

0/3

0/3

RP/ 0/ RPO/ CPUO: PEl#show bgp vpnv4 unicast nexthops 10.0.0.5 color 101

Nexthop: 10.0.0.5 C:101
VRF: default

Next hop I D: 0x6000006, Version:

Next hop Fl ags: 0x00480002
Next hop Handl e:

RI B Rel ated | nfornation:

Ox7ef c84043624

0x0

Fi rsthop interface handl e 0x0000000c

Gateway TBL Id: Oxe0000000
Gat eway Handl e:

Gat eway: reachabl e,
Resol vi ng Rout e:
Paths: 0

RI B Nexhop I D: 0x0

Ox7ef cadee6e98
non- Connect ed route,
10.0.0.0/8 (static)

Gat eway Fl ags: 0x00000080

prefix length 8

Statu
Statu
Metri
ORR a
Regi s
Event
Last

s: Reachable via SR-TE

s: [Reachabl e] [ Connect ed] [ Not
c: 0 (SR-TE metric 333)
fi bits: 0xO0

tration: Asynchronous,
s: Critical (14)/Non-critical
Recei ved: 02:15:15 (Critical)

Local ]

(0)

Conpl et ed: 2d05h

Last gw update:

(Crit-notif) 02:15:15(rib)

Ref erence Count: 2

Prefix Related Information
Active Tabl es:
Metrices: [0x0][0xO]

Ref erence Counts: [0][2]

Interface Handl e: 0x0

Attr ref-count: 5

SR policy color 101, State:
Not registered, bsid 24004
Skip Reg on restart [ No]
First notif received [ Yes]
SR Policy Flags [0x2]

BGP TE regi stered [ No]
CDN regi stered [ Noj]

End-point admin/metric: 30/333

[Up]

[1Pv4d Unicast][ VPNv4 Uni cast]

| Pv6 capability required/ enabl ed: Yes/Yes

Last SR policy update:

BGP &X

00: 55: 07

Tbl-1D

e0000000

0/ 4
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fL|C}. admin/metricO| Q= X| & QI8

ok

show bgp trace2| £210f = LT I2 SR YME X
L|C}.

def aul t - bgp/ spkr-tr2-sr 0/ RPO/ CPU0 t8885 [SR]:1323: SR-policy hdlr for reg nh with XTC af 0,
reg/unreg flag 1

def aul t - bgp/ spkr-tr2-sr 0/ RPO/ CPUD t8885 [ SR]:3394: SR-policy XTC nexthop 10.0.0.5/32 T:, color
101, register 1 with XTC done, v6-cap 1, rc 'Success', flags 0x480000

def aul t - bgp/ spkr-tr2-sr 0/ RPO/ CPUD t8885 [ SR]:3394: SR-policy XTC nexthop 10.0.0.6/32 T:, color
101, register 1 with XTC done, v6-cap O, rc 'Success', flags 0x480000

def aul t - bgp/ spkr-tr2-sr 0/ RPO/ CPUO t8885 [SR]:2424: SR-policy XTC notif NH end-point

color,gw afi 0, [C 101][10.0.0.5] admin/metric 100/2147483647

def aul t - bgp/ spkr-tr2-sr 0/ RPO/ CPUO t8885 [SR]:2424: SR-policy XTC notif NH end-point

color,gw afi 0, [C 101][10.0.0.5] admin/metric 100/2147483647

def aul t - bgp/ spkr-tr2-sr 0/ RPO/ CPUO t8885 [SR]:2424: SR-policy XTC notif NH end-point

color,gw afi 0, [C 101][10.0.0.5] admin/metric 20/30

def aul t - bgp/ spkr-tr2-sr 0/ RPO/CPUD t8881 [SR]: 1379: SR-policy trigger XTC for nh reg af O,
reg/unreg flag 1

def aul t - bgp/ spkr-tr2-nh 0/ RPO/ CPUO t8885 [ NH]: 7370: nexthop wal k for AFI:'VPNv4 Unicast' start
def aul t - bgp/ spkr-tr2-nh 0/ RPO/ CPUO t 8885 [ NH|: 7425: nexthop wal k for AFIl:'VPNv4 Unicast', paths
deleted: 0, recalcul ated bestpaths: 2, color nh trigger for 2 nets, 0 nsec

#F1: Cisco I0S XR Traffic Controller(XTC)= SR ZHEEHE 7i2I1ZILICH

BGP £ 9| UF =2 next-hop 2|9t 2HEAE A8 0ld HES HZELICH

def aul t - bgp/ spkr-tr2-prog 0/ RPO/ CPUO t9036 [PROG :724: 'Done VRF cfg notif init', nane default
iido

def aul t - bgp/ spkr-tr2-prog 0/ RPO/CPUO t9036 [PROG :792: 'Done cfg init', nane default iid O

def aul t - bgp/ spkr-tr2-gen 0/ RPO/ CPUO t9048 [GEN]:17871: nh cfg change 2 sense 1

def aul t - bgp/ spkr-tr2-gen 0/ RPO/ CPUO t 9048 [ GEN]:17920: nh cfg change 1 sense 1

#el e { HES

SR Ao HER| f30 et ZHELICE HER 82 sl|== 2t2Eof

RP/ 0/ RPO/ CPUO: PEl1#conf t

RP/ 0/ RPO/ CPUO: PE1( confi g) #segment-routing

RP/ 0/ RPO/ CPUO: PE1( confi g- sr) #traffic-eng

RP/ 0/ RPO/ CPUO: PE1(confi g-sr-te)#policy ODN-policy-1

RP/ 0/ RPO/ CPUO: PE1(confi g-sr-te-policy)#color 101 end-point ipv4 10.0.0.5
RP/ 0/ RPO/ CPUO: PE1(confi g-sr-te-policy)#candidate-paths

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy-path)#preference 100

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy-path-pref)#dynamic

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-pp-info)#metric ?

mar gi n Metric margin

sid-limt SIDIlimt

type Metric type configuration
<Cr>

RP/ 0/ RPO/ CPUO: PE1(confi g-sr-te-pp-info)#metric type ?
hopcount Hopcount netric type

igp IGP netric type

| at ency Latency netric type

te TE nmetric type
el g
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admin 20| ¥ 2+58 ZZ7} BGPO| MELICE.

HEZo| XE+5 2elRi7t St a2 7t B9 B=27t BGPoi| MELICH

RP/ 0/ RPO/ CPU0O: PEl1#show segment-routing traffic-eng policy color 101 endpoint ipv4 10.0.0.5

SR-TE pol i cy dat abase

Col or: 101, End-point: 1
Nanme: srte_c_101_ep_10.
St at us:

Admin: up Operational: up for 01:01:00 (since Cct 28 15:22:36.012)
Candi dat e- pat hs:
Preference: 100 (configuration) (active)
Nanme: ODN-policy-1
Request ed BSI D: dynamic

0.0.0.5
0.0.5

PCC i nf o:
Synbol i ¢ nanme: cfg_ODN policy-1_discr_100
PLSP-1D. 4

Protection Type: protected-preferred
Maxi mum SI D Dept h: 10
Dynam ¢ (pce 10.0.0.7) (valid)
Metric Type: IGP, Path Accumulated Metric: 30
16002 [Prefix-SID, 10.0.0.2]
24009 [ Adjacency-SID, 10.2.3.2 - 10.2.3.3]
16005 [Prefix-SID, 10.0.0.5]
Attributes:
Bi nding SID: 24004
Forward Cl ass: Not Configured
Steering | abel ed-servi ces disabled: no
Steering BGP di sabl ed: no
| Pv6 caps enable: yes
Inval i dation drop enabl ed: no

£& HEZ

JEEEEEE
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RP/ 0/ RPO/ CPUO: PEl#conf t

RP/ 0/ RPO/ CPUO: PE1( confi g) #segment-routing

RP/ 0/ RPO/ CPUO: PE1( confi g- sr) #traffic-eng

RP/ 0/ RPO/ CPUO: PE1(confi g-sr-te)#policy ODN-policy-1

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy)#candidate-paths

RP/ 0/ RPO/ CPUO: PE1(confi g-sr-te-policy-path)#preference 100



-~

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy-path-pref)#effective-metric
value Metric value, advertised to other protocols
<Cr>

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy-path-pref)#effective-metric value 333 ?
type Metric type, advertised to other protocols
<Ccr>

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy-path-pref)#effective-metric value 333 type ?
hopcount HOPCOUNT netric type

igp I GP netric type
| at ency LATENCY netric type
te TE metric type

RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy-path-pref)#effective-metric value 333 type igp ?
<Ccr>

RP/ 0/ RPO/ CPUO: PE1(confi g-sr-te-policy-path-pref)#effective-metric value 333 type igp
RP/ 0/ RPO/ CPUO: PE1( confi g-sr-te-policy-path-pref)#commit

RP/ 0/ RPO/ CPU0: PEl#show run segment-routing traffic-eng policy ODN-policy-1
segment -routi ng
traffic-eng
policy ODN-policy-1
color 101 end-point ipv4 10.0.0.5
candi dat e- pat hs
preference 100
dynami c
pcep
!
netric
type igp
!
1
effective-metric
value 333 type igp

MR E f5 HE RP@E Ha) W HES 22 ol YHoz

I
o
i

RP/ 0/ RPO/ CPU0: PE1#show bgp vrf one 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000: 1

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 131 131

Last Modified: Oct 28 15:22:35.714 for 00:03: 42
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0.5 C. 101 (bsid:24004) (admin 30) (metric 333) from 10.0.0.7 (10.0.0.5)
Recei ved Label 24002
Oigin IGP, netric O, |ocal pref 100, valid, internal, best, group-best, inport-candidate,
i mported
Received Path I D 0, Local Path ID 1, version 130
Ext ended conmunity: Col or: 101 RT: 65001: 101
Originator: 10.0.0.5, Cluster list: 10.0.0.7, 10.0.0.3
SR policy color 101, up, not-registered, bsid 24004
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2

BGP ZEZ H|1L



BGP ZZ H|i = 7|2Mez HEL|X| pf&LCh

bgp bestpath igp-metric sr-policy B 0| 71 4E 32 BGP best-path & & 11 2|F 0| A SR &34
o| zt2| HE| & HIE=Z0| AFSE LTt

2| HE| 2 SR HAo| HEZ|2 SR HAof AdZAE/LICE 0l SR-PCE0|M PCEP(Path
Computation Element Protocol)& &3 EZHE F&E|7{Lt $=AIElLICH &, RRO| Z2E H|WE 3
2 ODNO| CH3H 5= Q= 7|go| oloo 2 gzl Ha 2 HEZo| LAIEIxI &Lt kA SR
PCEO] CHEt PCEP M|440| @i&LICt.

O| ool M= stLte| M7 PE Bt RE0A FstE HFALE E20o{ELICE 0|Zd0] A m o[ lL]
Ct.

segment -routi ng
gl obal - bl ock 16000 23999
traffic-eng
| oggi ng
policy status
!
policy ODN-policy-1
color 101 end-point ipv4 10.0.0.5
candi dat e- pat hs
preference 100
dynami c
pcep
!
netric
type te
!
1
!
preference 200
dynami c
pcep

Ol 3= Q= BIREE F AE 250l CHElH SYUSH BGP next-hopO|2 2 St TE HEERIE AR
5to{ SAUSH MMO| MFAE F H 2 & U&LICH

RP/ 0/ RPO/ CPUO: PE1#show bgp vpnv4 unicast rd 65001:2 10.0.0.9/32 bestpath-compare
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65001: 2
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 8 8
Fl ags: 0x00040001+0x00010000;
Last Modified: Nov 2 09:21:55.948 for 00:00: 32
Pat hs: (2 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Fl ags: 0xa000000025060005, inport: Ox31f
Not advertised to any peer
65002
10.0.0.5 C:101 (bsid:24018) (admin 20) (metric 23) from 10.0.0.3 (10.0.0.5), if-handle



0x00000000
Recei ved Label 24002
Oigin IGP, netric O, local pref 100, valid, internal, best, group-best, inport-candidate
not-in-vrf
Received Path I D 0, Local Path ID 1, version 8
Ext ended conmunity: Col or: 101 RT: 65001: 101
Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24018
best of AS 65002, Overall best
Path #2: Received by speaker 0
Fl ags: 0x2000000024020005, import: 0x000
Not advertised to any peer
65002
10.0.0.5 C:101 (bsid:24018) (admin 20) (metric 23) from 10.0.0.4 (10.0.0.5), if-handle
0x00000000
Recei ved Label 24002
Oigin IGP, netric 0, local pref 100, valid, internal, inport-candidate, not-in-vrf
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: Col or: 101 RT: 65001: 101
Originator: 10.0.0.5, Cluster list: 10.0.0.4, 10.0.0.7, 10.0.0.3
SR policy color 101, up, not-registered, bsid 24018
Longer cluster length than best path (path #1)

el HEl Y HERR F Z2 Dol s SYUSHEE BGP 23 2 ME 21 2|F0| M %X 9]
B2 E AYstes ZWolH S2ELCHL

O| ool ME 5 7HO| ¥4 PE 2tRE7I st HFALE E0oiELICE & HZ0|= next-hop
10.0.0.50| {1 C}E ZAZ 0= next-hop 10.0.0.60] ¢ I’*I—IIZP HFAMlE 5 ¥4 PE 2HRE{Q| M
A 1010| U&LICt SE = EIREQ! PE10= O] MAE 2|8t & 7}X| ODN M20o| U&L|CH

segment -routi ng
gl obal - bl ock 16000 23999
traffic-eng
| oggi ng
policy status
!
policy ODN-policy-1
color 101 end-point ipv4 10.0.0.5
candi dat e- pat hs
preference 100
dynami c
pcep
!
metric
type igp

!
preference 200
dynami c
pcep
!
metric
type te

policy ODN-policy-2
color 101 end-point ipv4 10.0.0.6
candi dat e- pat hs



preference 100
dynami c

pcep
!

metric

type igp
|

A=ZQIE 10.0.0.501 CH
& IGPE 10.0.0.6.
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RP/ 0/ RPO/ CPUO: PEl1#show bgp vpnv4 unicast vrf one 10.0.0.9/32 bestpath-compare
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000:1

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 25 25

Fl ags: 0x00043001+0x00000000;
Last Modified: Nov 1 11:42:28.948 for 00:43:41
Pat hs: (2 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Fl ags: 0xa000000005060005, inport: 0x080
Not advertised to any peer
65002
10.0.0.5 C:101 (bsid: 24007) (admin 20) (metric 30) from 10.0.0.4 (10.0.0.5), if-handle
0x00000000
Recei ved Label 24002
Oigin IGP, netric 0, |local pref 100, weight 65000, valid, internal, best, group-best,
i mport-candi date, inported
Received Path ID 0, Local Path ID 1, version 25
Ext ended community: Col or: 101 RT: 65001: 101
Oiginator: 10.0.0.5, Custer list: 10.0.0.4, 10.0.0.7, 10.0.0.3
SR policy color 101, up, not-registered, bsid 24007
best of AS 65002, Overall best
Source AFl: VPNv4 Uni cast, Source VRF: default, Source Route Distinguisher: 65001:2
Path #2: Received by speaker 0
Fl ags: 0x2000000000020005, inport: 0x0a0
Not advertised to any peer
65002
10.0.0.6 C:101 (bsid:24012) (admin 30) (metric 30) from 10.0.0.4 (10.0.0.6), if-handle
0x00000000
Recei ved Label 24002
Oigin IGP, netric 0, local pref 100, weight 65000, valid, internal, inported
Received Path ID 0, Local Path ID 0, version O
Ext ended community: Color: 101 RT: 65001: 101
Oiginator: 10.0.0.6, Cluster list: 10.0.0.4
SR policy color 101, up, not-registered, bsid 24012
Higher nexthop admin distance than best path (path #1)
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:3

JHE ER2 FE2e A Hm| A2 QULICH F ¢ B2 ECH 22 HE7HH 7| EQLULICH HER f3
TECS| Z2| H2I7t HEZ! 8 IGPo| &2| HeE|ECt E&LCt.

ODN-policy-101| CiEF SR 20| M&=2| 2002 2 %5 5+ ODN-policy-201 CHEF SR A 0| @M
=2/ 10022 At s &fLct.

RP/ 0/ RPO/ CPU0: PEl#show segment-routing traffic-eng pcc lsp detail

PCC s SR policy database:

Synbol i ¢ Nanme: cfg_ODN- policy-1_discr_100



LSP[ 0] :
Source 10.0.0.1, Destination 10.0.0.5, Tunnel ID1, LSPIDO
State: Admin up, Operation down
Setup type: SR
Bandwi dt h: requested 0, used O
LSP obj ect:
PLSP-1D 0x1, flags: DO SSO RO A1 G0 CO
Metric type: 1GP, Accunul ated Metric 30
ERGC
SID0]: Node, Label 16004, NAI: 10.0.0.4
SID1]: Node, Label 16005, NAI: 10.0.0.5
Synbol i ¢ Name: cfg_ODN policy-1_discr_200
LSP[ 0] :
Source 10.0.0.1, Destination 10.0.0.5, Tunnel ID 1, LSP ID 4
State: Admin up, Operation up
Bi nding SID: 24007
Setup type: SR
Bandwi dt h: requested 0, used O
LSP obj ect:
PLSP-1D 0x2, flags: DO SO RO A1 G1 CO
Metric type: TE, Accumulated Metric 30
ERGC
SID0]: Adj, Label 24001, NAl: local 10.1.2.1 renote 10.1.2.2
SID1]: Adj, Label 24003, NAl: local 10.2.3.2 rennte 10.2.3.3
SID 2]: Node, Label 16005, NAI: 10.0.0.5
Synbol i ¢ Name: cfg_ODN policy-2_discr_100
LSP[ 0] :
Source 10.0.0.1, Destination 10.0.0.6, Tunnel ID 2, LSP ID 2
State: Admin up, Operation up
Bi nding SID: 24012
Setup type: SR
Bandwi dt h: requested 0, used O
LSP obj ect:
PLSP-1D 0x3, flags: DO SO RO A1 G1CO
Metric type: IGP, Accumulated Metric 30
ERGC
SID0]: Node, Label 16004, NAI: 10.0.0.
SID1]: Node, Label 16006, NAI: 10.0.0.

CHE2 22l Hel7t SYsk x|k HE=|o] CHE o Lot

4
6

RP/ 0/ RPO/ CPUO: PEl1#show bgp vpnv4 unicast vrf one 10.0.0.9/32 bestpath-compare
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000: 1
Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 57 57
Fl ags: 0x00043001+0x00010000;
Last Modified: Nov 2 07:54:20.948 for 00:00:04
Pat hs: (2 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Fl ags: 0xa000000005060005, i nport: 0x080
Not advertised to any peer
65002
10.0.0.5 C: 101 (bsid:24007) (admin 30) (metric 23) from 10.0.0.4 (10.0.0.5),
0x00000000
Recei ved Label 24002
Oigin IGP, netric O, |local pref 100, weight 65000, valid, internal, best,
i mport-candi date, inported
Received Path ID 0, Local Path ID 1, version 39
Ext ended community: Col or: 101 RT: 65001: 101
Oiginator: 10.0.0.5, Custer list: 10.0.0.4, 10.0.0.7, 10.0.0.3
SR policy color 101, up, not-registered, bsid 24007

group- best,



best of AS 65002, Overall best
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2
Path #2: Received by speaker 0
Fl ags: 0x2000000004020005, import: 0x080
Not advertised to any peer
65002
10.0.0.6 C: 101 (bsid:24012) (admin 30) (metric 30) from 10.0.0.4 (10.0.0.6), if-handle
0x00000000
Recei ved Label 24002
Oigin IGP, netric O, |ocal pref 100, weight 65000, valid, internal, inport-candidate
i mported
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: Col or: 101 RT: 65001: 101
Originator: 10.0.0.6, Custer list: 10.0.0.4
SR policy color 101, up, not-registered, bsid 24012
Higher IGP metric than best path (path #1)
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:3

CHS 2 metric-type hopcount2| 01 /L|C}.

RP/ 0/ RPO/ CPUO: PEl1#show bgp vpnv4 unicast vrf one 10.0.0.9/32 bestpath-compare
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000:1

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 99 99

Fl ags: 0x00043001+0x00010000;
Last Modified: Nov 2 08:21:19.948 for 00:00: 41
Pat hs: (2 avail able, best #2)
Not advertised to any peer
Path #1: Received by speaker 0
Fl ags: 0x2000000004020005, i nport: 0x080
Not advertised to any peer
65002
10.0.0.5 C: 101 (bsid:24007) (admin 40) (metric 4) from 10.0.0.4 (10.0.0.5), if-handle
0x00000000
Recei ved Label 24002
Oigin IGP, netric 0, local pref 100, weight 65000, valid, internal, inport-candidate,
i mported
Received Path ID 0, Local Path ID 0, version O
Ext ended community: Color: 101 RT:65001: 101
Oiginator: 10.0.0.5, Custer list: 10.0.0.4, 10.0.0.7, 10.0.0.3
SR policy color 101, up, not-registered, bsid 24007
H gher IGP netric than best path (path #2)
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2
Path #2: Received by speaker 0
Fl ags: 0xa000000005060005, i nport: 0x080
Not advertised to any peer
65002
10.0.0.6 C: 101 (bsid:24010) (admin 40) (metric 3) from 10.0.0.4 (10.0.0.6), if-handle
0x00000000
Recei ved Label 24002
Oigin IGP, netric 0, local pref 100, weight 65000, valid, internal, best, group-best,
i mport-candi date, inported
Received Path ID 0, Local Path ID 1, version 95
Ext ended community: Color: 101 RT: 65001: 101
Oiginator: 10.0.0.6, Cluster list: 10.0.0.4
SR policy color 101, up, not-registered, bsid 24010
best of AS 65002, Overall best
Source AFl: VPNv4 Unicast, Source VRF:. default, Source Route Distinguisher: 65001:3

—'|:— e M2 CHE AdExQIE0 Cis F 7ie| Y BGP B27t /U&LICH BGPE 2t E|o|=0f
Mx|E|D &8 Z2E YLD 2T MA D e o= et E2iZIS BGP VPNv4 HF AL
2 Ts7] 2I3f SR BR0| A x|ElE 0| AR,



BGP Z2E M4 &#giol Hlw

ALEEIR 40 & X E next-hop AE2 §l|lE A= ZHRE0|M &35 E|0d StLto| S Abofl CHEH
T 71| BGP BZRE £ AIgfLICE 5t FE AHAF Q10], StLti= A4t @10]. next-hopoll CHEF B2 7} ¢
£ G20 next-hopoll AAMAE = glol &RE ZHFE[X| &L

RP/ 0/ RPO/ CPU0: PEl#show bgp vpnv4 unicast | include 10.0.0.9/32

*>i 10. 0. 0. 9/ 32 10.0.0.5 C: 101 0 100 0 65002 |
*>i 10. 0. 0. 9/ 32 10.0.0.5 C: 101 0 100 0 65002 |
* 110.0.0.9/32 10.0.0.6 0 100 0 65002 i
0FX|2f BGP ZAZ0lE >7t G122 2 next-hopoll HAM|AE 3~ Q& LICH.

RP/ 0/ RPO/ CPUO: PEl1#show bgp vpnv4 unicast rd 65001:3 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65001:3

Ver si ons:
Process bRI B/ RI B SendThl Ver
Speaker 31 31

Last Modified: Nov 2 10:08:44.948 for 00:08: 11
Pat hs: (2 avail able, no best path)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0. 6 (inaccessible) from 10.0.0.3 (10.0.0.6)
Recei ved Label 24002
Oigin IGP, netric O, local pref 100, valid, internal, not-in-vrf
Received Path ID 0, Local Path ID 0, version O
Ext ended conmunity: RT: 65001: 101
Oiginator: 10.0.0.6, Custer list: 10.0.0.3, 10.0.0.7, 10.0.0.4
Path #2: Received by speaker 0
Not advertised to any peer
65002
10.0.0. 6 (inaccessible) from 10.0.0.4 (10.0.0.6)
Recei ved Label 24002
Oigin IGP, netric O, local pref 100, valid, internal, not-in-vrf
Received Path ID 0, Local Path ID 0, version O
Ext ended conmunity: RT: 65001: 101
Originator: 10.0.0.6, Custer list: 10.0.0.4

SR MM Z AE5t= BGP B2 71 AFSE LCH

2L RIBL| ZZZE 25l next-hop 10.0.0.60| SHAZ|TH 0| ZZE z|Ato| HZ 2 MEHE

A Ol
=2 T AA
LICt. 3tX[BF MAF0| = 3 ODNO|| AFE &= 1o SR MAo| Ct2ELICH 2Lt o]l B2 9|
22| HE|= 1000|122 AMAO| e B2 ECE M =& CH

[ M= vy — ]
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RP/ 0/ RPO/ CPUO: PEl1#show bgp vrf one 10.0.0.9/32 bestpath-compare
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000: 1

Ver si ons:
Process bRI B/ RI B SendThl Ver
Speaker 47 47

Fl ags: 0x00043001+0x00000000;
Last Modified: Nov 2 10:30:55.948 for 00:00: 21
Pat hs: (2 avail able, best #1)
Advertised to CE peers (in unique update groups):
10.1.8.8
Path #1: Received by speaker 0
Fl ags: 0xa000000005060005, inmport: 0x080



Advertised to CE peers (in unique update groups):
10.1.8.8
65002
10.0.0.5 C:101 (bsid:24021) (admin 20) (metric 23) from 10.0.0.3 (10.0.0.5), if-handle
0x00000000
Recei ved Label 24002
Oigin IGP, netric O, local pref 100, valid, internal, best, group-best, inport-candidate,
i mported
Received Path I D 0, Local Path ID 1, version 40
Extended community: Color:101 RT:65001:101
Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24021
best of AS 65002, Overall best
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2
Path #2: Received by speaker 0
Fl ags: 0x2000000000020005, import: 0x0a0
Not advertised to any peer
65002
10.0.0.6 from 10.0.0.4 (10.0.0.6), if-handl e 0x00000000
Recei ved Label 24002
Oigin IGP, netric O, |ocal pref 100, valid, internal, inported
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: RT:65001: 101
Originator: 10.0.0.6, Cluster list: 10.0.0.4
Higher nexthop admin distance than best path (path #1)
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:3

show BEE AF8301 [ XIA|EH AlLEE|R
7 85

Headend 2} RE{ 2! RRO{| < E|L|C}.

-:

no next hop validation col or-extcomm sr-policy
no bgp bestpath igp-metric sr-policy

7|s:

RIB A& (5t E next-hop)2 & grLICtH
BGPE= SR 224 9| admin/metric AI2 6t X| et &LICH
MH|A ZZ 9| next-hopoll CHEH RIB 23 0| $=&EL|C}.

7|2 AR EC} next-hopoll CHEt £ A2t H 0|4 Sl 4% MH|A B2 HMAE = gi=
next-hopO| A& LIC}.

If the RIB netric is avail able:

RIB nmetric is used. Route is installed.
If policy is up:

Policy is used.

If policy is not up:

Policy is not used.

If the RIB netric is not avail abl e:
Route is not install ed.



RP/ 0/ RPO/ CPU0: PEl#show bgp vpnv4 unicast rd 65001:2 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65001:2
Ver si ons:
Process bRI B/RI B SendTbl Ver
Speaker 31 31
Last Modified: Oct 26 14:21:56.714 for 00:01: 32
Pat hs: (1 available, no best path)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0.5 C: 101 (bsid:24005) (inaccessible) from 10.0.0.3 (10.0.0.5)
Recei ved Label 24002
Oigin IGP, netric O, |ocal pref 100, valid, internal, not-in-vrf
Received Path I D 0, Local Path ID 0, version O
Ext ended conmunity: Col or: 101 RT: 65001: 101
Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24005

St MH|A BEE VRFE 7HX2 K| ot &LCt.

RP/ 0/ RPO/ CPUO: PEl1#show bgp vrf one 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000:1
Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 37 37
Last Modified: Oct 26 14:24:36.714 for 00:00: 03
Paths: (0 avail able, no best path)
Not advertised to any peer

MH|A B2 9| next-hope CHE = SIERIE 2tE{H| Z|20| ot 1 Z

SHZAEILICt Ol= YEtXo 2 ODN HE /I 0|M AFZ2EIL|CE.

0| 1 BE = next-hop 10.0.0.52 E&35tH 7|2 ZE7} otlL|Ct

router static
address-fam |y ipv4 unicast
10.0.0.0/24 NulloO
!
|

ODNO1| HAM|AE = Q1= next-hopS HZAELICEH

RP/ 0/ RPO/ CPU0: PE1#show bgp vrf one 10.0.0.9/32

BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000:1
Ver si ons:

Process bRI B/ RIB SendTbl Ver

Speaker 27 27

Last Modified: Oct 26 14:19:06.714 for 00: 00: 26

Paths: (1 available, best #1)

Not advertised to any peer

Pat h #1: Received by speaker 0

Not advertised to any peer

65002

10.0.0.5 C:101 (bsid:24005) from 10.0.0.3 (10.0.0.5)
Recei ved Label 24002

Oigin IGP, netric 0, local pref 100, valid, internal, best, group-best,

i mported
Recei ved Path ID 0, Local Path ID 1, version 22
Ext ended community: Color: 101 RT:65001: 101

i mport - candi dat e



Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24005
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2

RRO|ME OFEF7HR|ILICE MB[A BZ 9| next-hopdll AMAE £ gis B CHE IBGP A I|7H0]
BRIt gtEE x| ek&LICH Z|E0] ot 17 Bz o| SUE ol 2 YHE RROIM AL E & U&L
Ct.

SR EY HEEE AI&E RB &% A3
Headend 2t E & RRO{| A& E LIC}.

aak=F

no nexthop validation col or-extcomm sr-policy
bgp bestpath igp-netric sr-policy

7ls:

PCE/path admin Z! metric 2t2 BGPOI| HE &I %|x 0| ZA=E H|otof| AFSE LT

Perform RIB validation (hard next-hop).
If NHis reachable in R B:
If policy is up:
Use policy metric.
If policy is down:
Use RIB netric.

== gt H

RIBO| M next-hopoll 1Z4E = iz A AHIA Z20] next-hopoll HUMAE = gloH MX|EX]
ei&LCt.

next-hop0ll 48 = U= BR(I™H FE M8 S35l 7ts), OlX| admin L metric 2t & 7H AH|

A Z27F ARIE U

RP/ 0/ RPO/ CPU0: PEl#show bgp vrf one 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000: 1

Ver si ons:
Process bRI B/ RI B SendTbl Ver
Speaker 43 43

Last Modified: Oct 26 14:42:54.714 for 00: 00: 03
Paths: (1 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0.5 C:101 (bsid:24005) (admin 20) (metric 30) from 10.0.0.3 (10.0.0.5)

Recei ved Label 24002

Oigin IGP, netric O, local pref 100, valid, internal, best, group-best, inport-candi date,
i mported

Received Path ID 0, Local Path ID 1, version 43

Ext ended conmunity: Col or: 101 RT: 65001: 101

Oiginator: 10.0.0.5, Cluster list: 10.0.0.3

SR policy color 101, up, hot-registered, bsid 24005

Source AFl: VPNv4 Uni cast, Source VRF: default, Source Route Distinguisher: 65001:2
HMo| 5 FQLich



Yol B |1 RIBO next-hopdll CHEt A2 7t )le A2 MHIA AE27F AxIELCH J2{Lt MY
A ZE &= CEF E|0|20A &QIE|X| f&LIC SR EM2 [ 0|4 A= ZRIEN HAZAE HA
(MPLS Bllo|E AE)E NMS3stX| el&Lct.

RP/ 0/ RPO/ CPU0: PEl1#show bgp vrf one 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000:1

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 57 57

Last Modified: Oct 26 15:13:46.714 for 00:01: 39
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0.5 from 10.0.0.3 (10.0.0.5)
Recei ved Label 24002
Oigin IGP, netric 0, local pref 100, valid, internal, best, group-best, inport-candidate
i mported
Recei ved Path ID 0, Local Path ID 1, version 48
Ext ended comunity: Color: 101 RT:65001: 101
Originator: 10.0.0.5, Custer list: 10.0.0.3
Source AFl: VPNv4 Unicast, Source VRF. default, Source Route Distinguisher: 65001:2

B27F AR[EI}AKIEE SR H2 gi0o|= O] AMH|A B=oil Cisi CEF7t &I X| ef&LICH

RP/ 0/ RPO/ CPU0: PEl#show cef vrf one 10.0.0.9/32
10.0.0.9/32, version 36, drop adjacency, internal 0x5000001 0x30 (ptr Oxe3abf78) [1], 0x600
(0xe54a068), 0xa08 (0xec42558)
Updated Oct 26 15:13:47.003
Prefix Len 32, traffic index O, precedence n/a, priority 3
gateway array (0xe3b26b8) reference count 2, flags 0x3a, source rib (7), 0 backups
[3 type 1 flags 0x88401 (0xec85888) ext 0x0 (0x0)]
LWLDI [type=1, refc=1, ptr=0xe54a068, sh-I|di =0xec85888]
gateway array update type-time 3 Oct 26 15:16:24.524
LDl Update time Oct 26 14:42:54.404
LWLDI -TS Cct 26 15:13:47.003
via 10.0.0.5/32, 0 dependencies, recursive [flags 0x6000]
path-idx O NH D 0x0 [ 0xd649400 0xO0]
recursion-via-/32
next hop VRF - 'default', table - Oxe0000000
unr esol ved
| abel s i nposed {24002}

Load distribution: 0 (refcount 3)

Hash OK Interface Addr ess
0 Y recursive drop
RR 2l E:

SR HAMO| 25 FQIX| 04822} RIB ¢34 7t5H0| U= E2 RR2 MH|A BEE 0 EfLICH
RIB HEZ|E AIE8t SR H2 & HAS
Headend 2t E{0d| M ELIC}.

T+:



next hop validation col or-extconmm sr-policy
no bgp bestpath igp-metric sr-policy

7ls:

PCE/path admin ! metric {2 BGPO| MEF E|X| et &LICtH

If the RIB netric is avail abl e:
RIB netric is used. Route is installed.
If policy is up:
Policy is used.
If policy is not up:
Policy is not used.

If the RIB netric is not avail abl e:
Route is not install ed.

SREM HEZS ASHSREYM FL HS
Headend 2t E{0f| 2& & L|C}.

aak=F

next hop validation col or-extcomm sr-policy
bgp bestpath igp-netric sr-policy

7|s:

Do not performRIB validation (soft next-hop). RIB reachability is not needed

If policy is up:

Use policy metric and validation, even if RIB reachability is present.

If policy is down:

Use RIB validation and netric if available. If not available, the route is not installed

SR HAMS ASE £ A HS

RP/ 0/ RPO/ CPU0: PEl1#show bgp vrf one 10.0.0.9/32
BGP routing table entry for 10.0.0.9/32, Route Distinguisher: 65000:1

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 101 101

Last Modified: Oct 28 13:32:24.714 for 00:25: 39
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.0.0.5 €:101 (bsid:24008) (admin 30) (metric 30) from 10.0.0.3 (10.0.0.5)
Recei ved Label 24002
Oigin IGP, netric 0, local pref 100, valid, internal, best, group-best, inport-candidate
i mported
Recei ved Path ID 0, Local Path ID 1, version 99
Ext ended comunity: Color: 101 RT:65001: 101
Originator: 10.0.0.5, Custer list: 10.0.0.3
SR policy color 101, up, not-registered, bsid 24008



Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65001:2

RIB HEZ| 5! SR HX 0| 2/ A2 AH4toll AEEX] = SR EY F& HS
RR 2tE{0 & 7ts&LICt

+o:

next hop validation col or-extconm di sabl e
no bgp bestpath igp-nmetric sr-policy

7ls:

% Il HZ2 color-extcomm ZE0 CHEH next-hop 12 7Hs A AS 0| HIEAMS LIRSS o|0|E
L—IEP. CHS &9| o1Z-go]| cHet = algh =felo| Q/ct. O] 2 E{7} RRO|1 BGP MH|A ZEEH gh
L2 2 AZE next-hop AZEE| CHEF R 2 AALE HIEEsHE = A&LICH RR2 SR ’55""—.%
MX|stx| et&LICH o] BHO| f E‘d AT E M3 =HELICH 2R E E|0|E0 7|2 ZE 2o
next-hopOll CHEt CHE ZE7t 812 next-hop0ll HM|AE = gi&LICH O™ OHE BE7t HHE K|

S &Lch.

£t HHE2 SR 0| BGP %18 F2 Attol|l AASEIX| et 52 2lO0lg L ct. et SR HAH 9|
admin/metric2 AF £|X| o & LICH RIB HIE 2|2 next-hopO| RIBO| = AR AFSELICH 2HXK|
ofo™ 7|0|E9) 0| HIE 2] 0(next-hop IGP HIEZ])0| AL EILIC}

z|4o| Z2 AHMtol AHEE|/= RIB HEZS| 3 SR HME A8 SR HM FH HS
RR 2tE{0 & 7tsgFLICt

T+:

next hop validation col or-extconm di sabl e
bgp bestpath igp-netric sr-policy

7ls:

A | BB color-extcomm ZZ01| CHEH next-hop 2172 7Hs4d AS 0| HIE MBI EiIS S 2lO|
I—IEP CtS &o| Aol CHh g Alst 2 Q10| QICH AZE next-hop 212401 CHEH R &M HA
RRO|EZZ Hla*géré* = ASMH BGP AMH|A ZE0H BHFEL|CH RR2 SR HHME MX|5HX| ek &
LICt o] H&do| gle™ A E NI 7 +&ELICH 2 RE! E|o|20 7|£ 75'% 9|01| next-hopOll CH
gt CHE 74%7} 829._ next-hopOll M AE = gi&LIct O OHE FE27t BHEE|X| L& LCt.

]

FIF

F | BH2 BGP %A B2 AHLhof SR EAo| AEEHE 2lnlEfLCh

If policy is up:
Use policy metric and validation, even if RIB reachability is present
If policy is down
Use RIB validation and nmetric if available
If RIB validation and netric is not avail abl e:
use the gateway netric O
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