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CEEFIGPTEE. MTUK/MEEEI216 , EEXERZS5T6ESRER S,

8.5.1.EBLEER
FrE B EHBFD over Bundlefit BA&MR 0 TR :

interface Bundle-Ether <Intf-Number>

bfd address-family ipv4 timers start 60

bfd address-family ipv4 timers nbr-unconfig 60

bfd address-family ipv4 multiplier 3

bfd address-family ipv4 destination <Connected-Intf-IP>
bfd address-family ipv4 fast-detect

bfd address-family ipv4 minimum-interval <Time in msec>

mtu <Value as per requirement>


/content/en/us/td/docs/iosxr/ncs5500/routing/73x/b-routing-cg-ncs5500-73x/implementing-bfd.html
/content/en/us/td/docs/iosxr/ncs5500/routing/73x/b-routing-cg-ncs5500-73x/implementing-bfd.html

ipv4 address <Intf IP> <Subnet Mask>>

bundle minimum-active Tinks 1
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Normal Traffic Scenario: SR-TE Steered Path with EVPN Overlay
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8.6.1.1. Bl BEf&E K

Lt FE 9 a8E ARPE1FPE2ET B RIOSPF/SR-TER IR B8R , I TAT/R :

<tfroot>

# PE1 Node: OSPF & SR-TE configs

router ospf CORE

nsr
distribute Tink-state * Command to distribute OSPF database into SR-TE database
Tog adjacency changes

router-id <
Rout er -1 D- PE1

> * OSPF Router-ID
segment-routing mpls
nsf cisco

microloop avoidance segment-routing * Command to enable microloop avoidance with TI-LFA



area 0
interface Bundle-Ether<Intf-Number> % OSPF PE to P Link
cost 100 % OSPF PE to P Metric
authentication keychain <Key-Chain> * Command to enable OSPF Authentication per Tink
network point-to-point
fast-reroute per-prefix % Commands to enable TI-LFA
fast-reroute per-prefix ti-1fa enable
fast-reroute per-prefix tiebreaker node-protecting index <Index-Value>

prefix-suppression

interface Loopback <

Loopback- 1 D- PE1

>
passive enable

prefix-sid index <
SI D- | ndex- Nurrber 1

> % OSPF Loopback Prefix SID

~ AE . B EESource-Address"in s , EEPOLICY TEE, EATRRITA , KEET
AR IR £ R B,

EEESSTEESREAEE THsource addressii s , MBIFTR , FIEEEESESS , ER—
PEH , #EASR-TEREKIER , RMEEEZEibut FiRE—EIRE MU , REEZISISHIOSPFEHA
EBENREETE  RMAEERGEET—@ABEHu, B8 , EEEBIT , MRRE—RAIGPE
FAME—IREHET , ARibut & B 2 AHEMN,

<#root>

segnent -routi ng

global-block 16000 23999  *Default SRGB Value (Need not be configured). Needs to be configured only i
Tocal-block 15000 15999 *Default SRLB Value (Need not be configured). Needs to be configured only 1

traffic-eng

candi dat e- pat hs



al

sour ce- address i pv4

OConfigure SR-TE source address as OSPF Toopback (Global Option)

segment-1ist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1list name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1ist name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4



0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipv4 <

Dest n- PE3

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp

preference 100

*Secondary Back Up Path with 3'd highest preference

explicit segment-Tist <SIDLIST3>

preference 150

*Primary Back Up Path with 2"d highest preference

explicit segment-Tist <SIDLIST2>



preference 200

*Primary/Normal Path with highest preference

(Active Path for PELl in this scenario)

explicit segment-Tlist <SIDLIST1>

<#root>
# PE2 Node: OSPF & SR-TE configs

router ospf CORE

nsr

distribute link-state * Command to distribute OSPF database into SR-TE database

Tog adjacency changes

router-id <
Rout er - | D- PE2

> * OSPF Router-ID

segment-routing mpls

nsf cisco
% Command to enable microloop avoidance with TI-LFA

microloop avoidance segment-routing
area 0

interface Bundle-Ether<Intf-Number> *O0SPF PE to P Link

cost 100 * OSPF PE to P Metric



authentication keychain <Key-Chain> * Command to enable OSPF Authentication per 1ink
network point-to-point

fast-reroute per-prefix * Commands to enable TI-LFA

fast-reroute per-prefix ti-T1fa enable

fast-reroute per-prefix tiebreaker node-protecting index <Index-Value>

prefix-suppression

interface Loopback <

Loopback- | D- PE2

>
passive enable

prefix-sid index <
SI D- | ndex- Nurrber 2

> * OSPF Loopback Prefix SID

N g OB TEG RS, FEESRGBAISRLBAS,

<tfroot>

segment -routi ng

traffic-eng

segment-Tist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1ist name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>



segment-1ist name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <PoTl-Namel>

sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipv4 <

Dest n- PE4

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp

preference 100



*Secondary Back Up Path with 3'd highest preference

explicit segment-Tlist <SIDLIST3>

preference 150
*Primary Back Up Path with 2"d highest preference
explicit segment-Tist <SIDLIST2>

preference 200
*Primary/Normal Path with highest preference

(Active Path for PE2 in this scenario)

explicit segment-Tlist <SIDLIST1>

N ouE ErEERASET  PREENHRKERPEY  RATMLEFRA ER "mpls

2N

label s BYBATEERIESR-TERBES BB KRR 1E7.3.xH A R 1A IR i B 5% 4 =

YN SR BRPE &R BH Y A 3t SERK LAV AT IR In SR RE H IR UPE | RIBRRBRMAE R, ERRFTHN , EXR
75 x2 B EE R

<ffroot>

# PE Node: SR-TE configs



router ospf <Process-Name>
address-family ipv4 unicast

area 0
interface <Core BE Intfl>
adjacency-sid absolute <Adj-SID1>
interface <Core BE Intf2>
adjacency-sid absolute < Adj-SID2>
interface <Core BE Intf3>

adjacency-sid absolute < Adj-SID3>

segment-routing
traffic-eng
policy <Pol-Namel>
color <Color-ID> end-point ipv4 <Destn-PE>
candidate-paths
preference 10
explicit segment-Tlist <SIDLIST1>
!
preference 20
dynamic
metric

type igp

segment-Tist name <SIDLIST1>
index 10
nmpl s | abel
<Adj-SID-Link1>
index 20
nmpl s | abel

<Adj-SID-Link2>



index 30
nmpl s | abel

<Adj-SID-Link3>

8.6.2. AN MEERHRHWSR-TE
ERBEHRENEEEEE  VAFHEBREEERERGETEIRERE , Lt —/ PR HREE ST

o

EHEERSRT  TEENEEREENHEERERNERT  BURKRAEERFFRE
BREE, XYZRBRHEEUI SREBBRMOBETNREDHABRNER , UERFR — B
BERYCBNRADH, WRFFEERECHEKBE , YEERD R EMIHER,

BEFHIERT BESERESR  WEHK, LRk EHRNEHH  URREARRER
AT EE R HRERE,

8.6.3. EERMIEEB SR

EREMRMESS  HPPE1MPIZEN R thHERZEENE , REBBEROP2HP1EIB&ET. &
EiBiBsegment-list <SIDLIST1>EE 5| 8K , REEFKPE1FPEIS 2 B w7 EE&

B 13.EHERMEEE LR

Single Link Failure

Note: Please refer Normal Traffic Scenario diagram for topology details

P to PE Link
\ H OSPF Cost 100
W I
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X\ |
I
/ A\ I
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i \/ OSPF Cost 10
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e
=====% Primary Back Up SR-TE Traffic Path between PE1 & PE3 ======3 Primary SR-TE Traffic Path between PE2 & PE4
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8.6.3.1.FL BiR 4K

HFEHDEARPE1FIPE2EI BAIOSPF/SR-TEWHEBE EENR , M TR .

N rE . BHEOSPFWPEIRIPELR BEAREE 2SS MM,

<#froot>

# PEL1 Node: OSPF & SR-TE configs

segnent -routi ng

traffic-eng

segment-1ist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1list name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1ist name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>



sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipv4 <

Dest n- PE3

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp

preference 100
*Secondary Back Up Path with 3'd highest preference
explicit segment-Tist <SIDLIST3>

preference 150
*Primary Back Up Path with 2"d highest preference

(Active Path for PE1l in this scenario)



explicit segment-Tlist <SIDLIST2>

preference 200

*Primary/Normal Path with highest preference

explicit segment-Tist <SIDLIST1>

N rE . BHEOSPFWPEIRIPE2R BEAREE 252 MM,

<ffroot>

# PE2 Node: OSPF & SR-TE configs

segnent -routi ng

traffic-eng

segment-1ist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>



segment-1ist name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1list name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipvéd <

Dest n- PE4

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp



preference 100
*Secondary Back Up Path with 3'd highest preference
explicit segment-Tlist <SIDLIST3>

preference 150
*Primary Back Up Path with 2"d highest preference
explicit segment-Tist <SIDLIST2>

preference 200
*Primary/Normal Path with highest preference

(Active Path for PE2 in this scenario)

explicit segment-Tlist <SIDLIST1>

804 EHERMEERAIR
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Double Link Failure

P to PE Link
OSPF Cost 100

Pto P Link
OSPF Cost 10

FRED : YAEREERHE AN AREREAE—(1), W LERAEFR.
8.6.4.1.BL BER

It FE 9 a8E ARPE1FPE2EI B MIOSPF/SR-TER IR B8R , WITATR :

N B BHEOSPFWPEIRIPE2R BEAREE RS2 ELL,

<{froot>

# PE1 Node: OSPF & SR-TE configs

#show run router ospf

router ospf CORE

distribute Tink-state



Tog adjacency changes
router-id 11.11.11.11
segment-routing mpls
microloop avoidance segment-routing
area 0
interface Bundle-Etherll
cost 100
authentication keychain XYZ-CONT-PE1l
network point-to-point
fast-reroute per-prefix
fast-reroute per-prefix ti-T1fa enable
fast-reroute per-prefix tiebreaker node-protecting index 200

prefix-suppression

interface Bundle-Etherl2

cost 100

authentication keychain XYZ-CONT-PE1l

network point-to-point

fast-reroute per-prefix

fast-reroute per-prefix ti-T1fa enable

fast-reroute per-prefix tiebreaker node-protecting index 200

prefix-suppression

interface Loopback0
passive enable

prefix-sid index 11



<ffroot>

segment -routi ng

traffic-eng

segment-Tist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl1l>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1ist name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1list name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)



color <Color-ID> end-point ipvéd <

Dest n- PE3

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp

preference 100
*Secondary Back Up Path with 3'd highest preference
explicit segment-list <SIDLIST3>

preference 150
*Primary Back Up Path with 2"d highest preference

(Active Path for PE1 in this scenario)

explicit segment-Tlist <SIDLIST2>

preference 200

*Primary/Normal Path with highest preference

explicit segment-list <SIDLIST1>



N B BHEOSPFWPEIRIPE2R BEAREE RS2 ELL,

i

<ffroot>

# PE2 Node: OSPF & SR-TE configs

segment -routi ng

traffic-eng

segment-Tist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl1l>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1ist name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1list name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>

index <Index ID> mpls adjacency <Remote-IP-Address-Link5>



index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipv4 <

Dest n- PE4

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp

preference 100

*Secondary Back Up Path with 3'd highest preference

explicit segment-list <SIDLIST3>



preference 150
*Primary Back Up Path with 2"d highest preference

(Active Path for PE2 in this scenario)

explicit segment-1list <SIDLIST2>

preference 200

*Primary/Normal Path with highest preference

explicit segment-Tlist <SIDLIST1>

865 EMMMEER TR
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Single Node Failure

Note: Please refer Normal Traffic Scenario diagram for topology details

P to PE Link
OSPF Cost 100

P to P Link
OSPF Cost 10

FRED : HAEMEHE  HANLAKEREE—(1) , 0 ERHEF R,
8.6.5.1.BL BHER

W FErETEARPE1FIPE2E B AOSPF/SR-TERHBEE BENR , M TAIR :

N B BHZEOSPFWPEIAIPE2R ERREE HISSELL,

<ttroot>

segnent -routi ng

traffic-eng

segment-1ist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1ist name <SIDLIST2> *Primary Back Up Path SID-LIST2



index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1ist name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipv4 <

Dest n- PE3

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp



preference 100

*Secondary Back Up Path with 3'd highest preference

(Active Path for PE1 in this scenario)

explicit segment-Tlist <SIDLIST3>

preference 150

*Primary Back Up Path with 2"d highest preference
explicit segment-Tist <SIDLIST2>

preference 200

*Primary/Normal Path with highest preference
explicit segment-Tlist <SIDLIST1>

N B BHEOSPFWPEIRIPE2R BEREE RIS ELL,

<tfroot>

# PE2 Node: OSPF & SR-TE configs



segnent -routi ng

traffic-eng

segment-1ist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1list name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1ist name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)



color <Color-ID> end-point ipvéd <

Dest n- PE4

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp

preference 100
*Secondary Back Up Path with 3'd highest preference
explicit segment-list <SIDLIST3>

preference 150
*Primary Back Up Path with 2"d highest preference
explicit segment-Tlist <SIDLIST2>

preference 200
*Primary/Normal Path with highest preference

(Active Path for PE2 in this scenario)

explicit segment-list <SIDLIST1>



806 EHUMEERBAIR
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Double Node Failure

T "“i Note: Please refer Normal Traffic Scenario diagram for topology details il

P to PE Link
OSPF Cost 100

P to P Link
OSPF Cost 10
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N B BHZEOSPFWPEIRIPE2R BEREE RIS ELL,

<tfroot>

# PE1 Node: OSPF & SR-TE configs
segment-routing

traffic-eng

segment-1ist name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-1list name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1ist name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4



0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipv4 <

Dest n- PE3

>

candidate-paths

preference 50
*Tertiary Back Up Path with least preference

(Active Path for PE1l in this scenario -

Pol i cy chooses Least Cost | GP Back Up Path in absence of Valid Explicit Path)

dynamic
metric

type igp

preference 100

*Secondary Back Up Path with 3'd highest preference

explicit segment-Tist <SIDLIST3>

preference 150

*Primary Back Up Path with 2"d highest preference

explicit segment-Tist <SIDLIST2>

preference 200



*Primary/Normal Path with highest preference
explicit segment-Tist <SIDLIST1>

N E . BHEOSPFWPEIRIPE2R BEAREE 252 MM,

<#froot>

# PE2 Node: OSPF & SR-TE configs
segment-routing

traffic-eng

segment-1list name <SIDLIST1> *Primary/Normal Path SID-LIST1
index <Index ID> mpls adjacency <Remote-IP-Address-Linkl>
index <Index ID> mpls adjacency <Remote-IP-Address-Link2>

index <Index ID> mpls adjacency <Remote-IP-Address-Link3>

segment-Tist name <SIDLIST2> *Primary Back Up Path SID-LIST2
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>
index <Index ID> mpls adjacency <Remote-IP-Address-Link5>

index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

segment-1ist name <SIDLIST3> *Secondary Back Up Path SID-LIST3
index <Index ID> mpls adjacency <Remote-IP-Address-Link4>

index <Index ID> mpls adjacency <Remote-IP-Address-Link5>



index <Index ID> mpls adjacency <Remote-IP-Address-Link6>

policy <Pol-Namel>

sour ce- address i pv4

0 Configure SR-TE source address as OSPF Toopback (Policy Specific Option)

color <Color-ID> end-point ipv4 <

Dest n- PE4

>

candidate-paths

preference 50

*Tertiary Back Up Path with least preference
dynamic
metric

type igp

preference 100

*Secondary Back Up Path with 3'd highest preference

explicit segment-list <SIDLIST3>



preference 150

*Primary Back Up Path with 2"d highest preference

explicit segment-list <SIDLIST2>

preference 200
*Primary/Normal Path with highest preference

(Active Path for PE2 in this scenario)

explicit segment-Tlist <SIDLIST1>

8.7. BGP/RREXSH#EAR
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<{froot>



# PE Node: Rel evant BGP configs

router bgp <PE-ASN>
address-family 12vpn evpn
[
neighbor-group <RR-EVPN> *Neighbor group of Route Reflector (RR)
remote-as <RR-ASN>
update-source <PE-Self-Loopback>
|
address-family 12vpn evpn *AF L2VPN EVPN Neighborship with RR

maximum-prefix <PREFIX> <PERCENT> warning-only

address-family ipv4 rt-filter

neighbor <RR1-Loopback> *Neighborship with RR1 using the above neighbor group

use neighbor-group <RR-EVPN>

neighbor <RR2-Loopback> *Neighborship with RR2 using the above neighbor group

use neighbor-group <RR-EVPN>

<#froot>

# RR Nodes: Rel evant BGP configs

router bgp <RR-ASN>
address-family 12vpn evpn
!
neighbor-group <PE-EVPN> *Neighbor group of Provider Edge (PE)
remote-as <PE-ASN>

update-source <RR-Self-Loopback>



address-family 12vpn evpn *AF L2VPN EVPN Neighborship with PE

route-reflector-client

address-family ipv4 rt-filter

neighbor <PEl-Loopback> *Neighborship with PE1 using the above neighbor group

use neighbor-group <PE-EVPN>

neighbor <PE2-Loopback> *Neighborship with PE2 using the above neighbor group

use neighbor-group <PE-EVPN>
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TI-LFA SID2

TI-LFA SID3

EVPNEZE

TIRE(S=1)
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<#root>

# PE Node: EVPN configs

evpn
evi <EVI-ID> *Ethernet Virtual Identifier
bgp
rd <RD-Value>
route-target import <RT-Value>
route-target export <RT-Value>
|
load-balancing

flow-Tabel static *Generates bottom-most label (S=1) for Toad balancing between intra & inter BE ¢

interface <AC-Interface>



12vpn
pw-class <PW-Class-Namel>

encapsulation mpls

preferred-path sr-te policy <Pol-Namel> % Attaching SR-TE policy as the traffic path of EV

xconnect group <Group-Name>

p2p <P2P-Name>

interface <AC-Subinterface> * EVPN Attachment Circuit Interface towards CE

neighbor evpn evi <EVI-ID> service <Service-ID> *Service ID defined should match at both the end PEs

pw-class <PW-Class-Namel>

9. RBIBLEFMShowdn &
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Normal Traffic Scenario: SR-TE Steered Path with EVPN Overlay

=

From CE1
Node

10.1.2.0/31

Lo0: 2.2.2.2

-

From CE2
Node —

=====3 Primary SR-TE Traffic Path between PE1 & PE3

<tfroot>

# PE1 Node: OSPF & SR-TE Config

#show run router ospf

router ospf CORE

distribute Tink-state
Tog adjacency changes

router-id 11.11.11.11
segment-routing mpls
microloop avoidance segment-routing
area 0

interface Bundle-Etherlll

cost 100

authentication keychain XYZ-CONT-PE1

EVPN VPWS Overlay

EVPN VPWS Overlay

PE3 To CE3 Node

I =====*
~

============> LD°:33-33.33.33
10.1.3.0/31 —
P to PE Link
OSPF Cost 100
Pto P Link
10.2.4.0/31 OSPF Cost 10

Lo0: 44.44.44.44

* Command to distribute OSPF database into SR-TE database

*0SPF Router ID

* Command to enable microloop avoidance with TI-LFA

* OSPF PE to P Link
% OSPF PE to P Metric

* Command to enable OSPF Authentication per Tink



network point-to-point

fast-reroute per-prefix * Commands to enable TI-LFA
fast-reroute per-prefix ti-1fa enable

fast-reroute per-prefix tiebreaker node-protecting index 200

prefix-suppression

interface Bundle-Ether211

cost 100

authentication keychain XYZ-CONT-PE1l

network point-to-point

fast-reroute per-prefix

fast-reroute per-prefix ti-T1fa enable

fast-reroute per-prefix tiebreaker node-protecting index 200

prefix-suppression

interface Loopback0
passive enable

prefix-sid index 11 * OSPF Loopback Prefix SID

<tfroot>

#show run segnent-routing

Sat Apr 16 23:22:42.727 UTC

segnent -routing

traffic-eng

segment-1ist PrimaryPath *Primary/Normal Path



index 10 mpls adjacency 10.1.11.0
index 20 mpls adjacency 10.1.3.1

index 30 mpls adjacency 10.3.13.1

segment-Tist PrimaryBackUpPath *Primary Back Up Path
index 10 mpls adjacency 10.2.11.0
index 20 mpls adjacency 10.1.2.0

index 30 mpls adjacency 10.1.3.1

segment-1ist SecondaryBackUpPath *Secondary Back Up Path
index 10 mpls adjacency 10.2.11.0
index 20 mpls adjacency 10.2.4.1

index 30 mpls adjacency 10.3.4.0

policy SR-TE_POLICY_PE1l-to-PE3 *SR-TE Policy Towards PE3
color 10 end-point ipv4 33.33.33.33 *SR-TE Policy End-Point PE3 Loopback

candidate-paths

preference 50 *Tertiary Back Up Dynamic IGP Path with 4th highest preference
dynamic

metric

type igp

!

!
!
preference 100 *Secondary Back Up Path with 3'd highest preference

explicit segment-1list SecondaryBackUpPath

preference 150 *Primary Back Up Path with 2"d highest preference

explicit segment-1list PrimaryBackUpPath



preference 200 *Primary and Active Path with highest preference

explicit segment-Tist PrimaryPath

<#root>

# PE2 Node: OSPF & SR-TE Config

#show run router ospf

router ospf CORE

distribute link-state
Tog adjacency changes
router-id 22.22.22.22
segment-routing mpls
microloop avoidance segment-routing
area 0
interface Bundle-Etherll2
cost 100
authentication keychain XYZ-CONT-PE2
network point-to-point

fast-reroute per-prefix

* Command to distribute OSPF database into SR-TE database

*O0SPF Router ID

% Command to enable microloop avoidance with TI-LFA

% OSPF PE to P Link

* OSPF PE to P Metric

* Commands to enable TI-LFA



fast-reroute per-prefix ti-1fa enable
fast-reroute per-prefix tiebreaker node-protecting index 200

prefix-suppression

interface Bundle-Ether222

cost 100

authentication keychain XYZ-CONT-PE2 % Command to enable OSPF Authentication per Tink
network point-to-point

fast-reroute per-prefix * Commands to enable TI-LFA

fast-reroute per-prefix ti-T1fa enable

fast-reroute per-prefix tiebreaker node-protecting index 200

prefix-suppression

interface Loopback0
passive enable

prefix-sid index 22 % OSPF Loopback Prefix SID

<{froot>

#show run segnent -routi ng

Sat Apr 16 23:22:42.727 UTC

segment - routi ng

traffic-eng

segment-Tist PrimaryPath *Primary/Normal Path

index 10 mpls adjacency 10.2.12.0

index 20 mpls adjacency 10.2.4.1



index 30 mpls adjacency 10.4.14.1

segment-Tist PrimaryBackUpPath *Primary Back Up Path
index 10 mpls adjacency 10.1.12.0
index 20 mpls adjacency 10.1.2.1

index 30 mpls adjacency 10.2.4.1

segment-1ist SecondaryBackUpPath *Secondary Back Up Path
index 10 mpls adjacency 10.1.12.0
index 20 mpls adjacency 10.1.3.1

index 30 mpls adjacency 10.3.4.1

policy SR-TE_POLICY_PE2-to-PE4 *SR-TE Policy Towards PE4

color 10 end-point ipv4 44.44.44.44 *SR-TE Policy End-Point PE4 Loopback

candidate-paths

preference 50 *Tertiary Back Up Dynamic IGP Path with 4th highest preference
dynamic

metric

type igp

!

!
!
preference 100 *Secondary Back Up Path with 3'd highest preference

explicit segment-list SecondaryBackUpPath

|
preference 150 *Primary Back Up Path with 2"d highest preference
explicit segment-Tist PrimaryBackUpPath

preference 200 *Primary and Active Path with highest preference



explicit segment-1list PrimaryPath

<{froot>

# PE1 Node: BGP Config

#show run router bgp

router bgp 64848

bgp router-id 11.11.11.11 *BGP Router-ID
address-family 12vpn evpn
!
neighbor-group RR-EVPN
remote-as 64848
update-source Loopback0
address-family 12vpn evpn *BGP AF L2VPN EVPN

neighbor 10.10.10.10 *Neighbor Route Reflector

use neighbor-group RR-EVPN



<{froot>

# PE2 Node: BGP Config

#show run router bgp

router bgp 64848

bgp router-id 22.22.22.22

address-family 12vpn evpn

neighbor-group RR-EVPN
remote-as 64848

update-source Loopback0

address-family 12vpn evpn

neighbor 10.10.10.10

use neighbor-group RR-EVPN

<tfroot>

# PE1 Node: EVPN-VPWS Config

evpn

*BGP Router-ID

*BGP AF L2VPN EVPN

*Neighbor Route Reflector



evi 100 *Ethernet Virtual Identifier

bgp
rd 11:11
route-target import 100:100

route-target export 100:100

load-balancing *Generates bottom-most label (S=1) for load balancing between intra &

flow-Tabel static

interface Bundle-Ether99 *Interface Attachment Circuit

ethernet-segment

identifier type 0 00.00.00.00.00.00.00.00.00

<{froot>

# PE2 Node: EVPN-VPWS Config

evpn

evi 100 *Ethernet Virtual Identifier

bgp
rd 11:11
route-target import 100:100

route-target export 100:100

Toad-balancing *Generates bottom-most label (S=1) for load balancing between intra &



flow-Tabel static

interface Bundle-Ether99 *Interface Attachment Circuit
ethernet-segment

identifier type 0 00.00.00.00.00.00.00.00.00

9.1. PEET S F Y tHEEshowdn =

<{froot>

# PE1 Node: SR-TE Show Command

#

show segnent-routing traffic-eng policy

Sat Apr 16 23:35:32.731 UTC

SR-TE policy database

Color: 10, End-point: 33.33.33.33
Name: srte_c_10_ep_33.33.33.33

Status:



Admin: up Operational: up

for 00:12:54 (since Apr 16 23:22:38.278)

Candidate-paths:

Pr ef erence: 200

(configuration)
(active)

* Active Path (Path in use)
Name: SR-TE_POLICY_PEl-to-PE3
Requested BSID: dynamic
Protection Type: protected-preferred
Maximum SID Depth: 12
Explicit: segment-1ist PrimaryPath
(valid)
*0nly the Active Path shows valid
Weight: 1, Metric Type: TE
24007 [Adjacency-SID, 10.1.11.0 - 10.1.11.1]
24007 [Adjacency-SID, 10.1.3.0 - 10.1.3.1]

24005 [Adjacency-SID, 10.3.13.0 - 10.3.13.1]

Preference: 150

(configuration)
Name: SR-TE_POLICY_PE1l-to-PE3
Requested BSID: dynamic
Protection Type: protected-preferred

Maximum SID Depth: 12

Explicit: segment-1ist PrimaryBackUpPath (invalid)

Weight: 1, Metric Type: TE

Pr ef erence: 100

(configuration)
Name: SR-TE_POLICY_PEl-to-PE3

Requested BSID: dynamic

*A11 inactive paths show invalid



Protection Type: protected-preferred
Maximum SID Depth: 12
Explicit: segment-1list SecondaryBackUpPath (invalid)

Weight: 1, Metric Type: TE

Pref erence: 50

(configuration) *AT11 1inactive paths show invalid
Name: SR-TE_POLICY_PEl-to-PE3
Requested BSID: dynamic
Protection Type: protected-preferred
Maximum SID Depth: 12
Dynamic (invalid)
Metric Type: IGP, Path Accumulated Metric: O
Attributes:
Binding SID: 24020
Forward Class: Not Configured
Steering labeled-services disabled: no
Steering BGP disabled: no
IPv6 caps enable: yes

Invalidation drop enabled: no

<#root>

# PE2 Node: SR-TE Show Command

#

show segnent-routing traffic-eng policy

Sat Apr 16 23:35:32.731 UTC



SR-TE policy database

Color: 10, End-point: 44.44.44.44
Name: srte_c_10_ep_44.44.44.44

Status:

Adm n: up Operational: up

for 00:12:54 (since Apr 16 23:22:38.278)

Candidate-paths:

Preference: 200
(configuration)
(active)

* Active Path (Path in use)
Name: SR-TE_POLICY_PEl-to-PE3
Requested BSID: dynamic
Protection Type: protected-preferred
Maximum SID Depth: 12
Explicit: segment-Tist PrimaryPath
(valid)
*0nly the Active Path shows valid
Weight: 1, Metric Type: TE
24007 [Adjacency-SID, 10.2.12.0 - 10.2.12.1]
24007 [Adjacency-SID, 10.2.4.0 - 10.2.4.1]

24005 [Adjacency-SID, 10.4.14.0 - 10.4.14.1]

Pref erence: 150

(configuration)
Name: SR-TE_POLICY_PE1-to-PE3

Requested BSID: dynamic



Protection Type: protected-preferred

Maximum SID Depth: 12

Explicit: segment-1ist PrimaryBackUpPath (invalid)

Weight: 1, Metric Type: TE

Pr ef erence: 100

(configuration)
Name: SR-TE_POLICY_PE1l-to-PE3
Requested BSID: dynamic
Protection Type: protected-preferred

Maximum SID Depth: 12

Explicit: segment-1list SecondaryBackUpPath (invalid)

Weight: 1, Metric Type: TE

Pr ef erence: 50

*A11 1inactive paths show invalid

(configuration) *A11 1inactive paths show invalid

Name: SR-TE_POLICY_PEl-to-PE3
Requested BSID: dynamic
Protection Type: protected-preferred
Maximum SID Depth: 12

Dynamic (invalid)

Metric Type: IGP, Path Accumulated Metric:

Attributes:
Binding SID: 24020
Forward Class: Not Configured
Steering labeled-services disabled: no
Steering BGP disabled: no
IPv6 caps enable: yes

Invalidation drop enabled: no

<tfroot>

0



# PE1 Node: BGP Show Command

#show bgp | 2vpn evpn sunmary

Sun Apr 17 07:16:23.574 UTC

Address Family: L2VPN EVPN

BGP router identifier 11.11.11.11, Tocal AS number 64848
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: Ox0O RD version: 0

BGP main routing table version 25

BGP NSR Initial initsync version 1 (Reached)

BGP NSR/ISSU Sync-Group versions 25/0

BGP scan interval 60 secs

BGP 1is operating in STANDALONE mode.

Process RcvTb1Ver bRIB/RIB LabelVer ImportVer SendTbl1Ver
Speaker 25 25 25 25 25
Neighbor Spk AS MsgRcvd MsgSent  Tb1Ver 1InQ OutQ Up/Down
10.10.10.10 0 64848 9500 9484 25 0 0 5d16h

StandbyVer

25

St/PfxRcd



# PE2 Node: BGP Show Command

#show bgp | 2vpn evpn sunmary

Sun Apr 17 07:16:23.574 UTC

Address Family: L2VPN EVPN

BGP router identifier 22.22.22.22, Tocal AS number 64848
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: Ox0O RD version: 0

BGP main routing table version 25

BGP NSR Initial initsync version 1 (Reached)

BGP NSR/ISSU Sync-Group versions 25/0

BGP scan interval 60 secs

BGPHERE M EX TELF,

<tfroot>

Process RcvTb1Ver bRIB/RIB LabelVer ImportVer

Speaker 25 25 25 25

SendTb1Ver

25

StandbyVer

25



Neighbor Spk AS MsgRcvd MsgSent Th1Ver InQ OutQ Up/Down St/PfxRcd

10.10.10.10 0 64848 9500 9484 25 0 0 5d16h

1
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* https://www.cisco.com/c/en/us/td/docs/routers/asr9000/software/asr9k-r7-5/segment-
routing/configuration/gquide/b-segment-routing-cg-asr9000-75x/about-segment-routing.html

* https://www.cisco.com/c/en/us/td/docs/routers/asr9000/software/asr9k-r7-
5/Ixvpn/configuration/guide/b-12vpn-cg-asr9000-75x/evpn-features.html
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/content/en/us/td/docs/routers/asr9000/software/asr9k-r7-5/segment-routing/configuration/guide/b-segment-routing-cg-asr9000-75x/about-segment-routing.html
/content/en/us/td/docs/routers/asr9000/software/asr9k-r7-5/segment-routing/configuration/guide/b-segment-routing-cg-asr9000-75x/about-segment-routing.html
/content/en/us/td/docs/routers/asr9000/software/asr9k-r7-5/lxvpn/configuration/guide/b-l2vpn-cg-asr9000-75x/evpn-features.html
/content/en/us/td/docs/routers/asr9000/software/asr9k-r7-5/lxvpn/configuration/guide/b-l2vpn-cg-asr9000-75x/evpn-features.html
https://www.cisco.com/c/zh_tw/support/index.html
https://www.cisco.com/c/zh_tw/support/index.html
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