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hROD HAFTZ A

Cost: 100
AW: 100

45.0.0.0/24

Gi0/0/0/0.45

Area 45

ROT—ATIE, COOSPFIUTFZRENROSZFERALET, flik,. TUTERZHBZZXRID
S5XR5AMNDSR-TERN VRN ZFHETIRHAKXICEIVTVET,

ARAZ—
X : SR-TEQHIFOSPFICETVWTVWET Y, ISIISKEEATEERT,

% : SRTEQHIFOSPFICETVWTVET Y, ISISICEEATEET,
HIMRRE

XR1
host nane XR1
icnp ipvd rate-linmt unreachabl e disable
interface LoopbackO
i pv4 address 1.1.1.1 255.255. 255. 255
1
interface Loopbackl
i pv4 address 1.1.1.11 255. 255. 255. 255
1
interface G gabitEthernet0/0/0/0.12
i pv4 address 12.0.0.1 255.255.255.0
encapsul ati on dot1q 12
1
router ospf 1
router-id 1.1.1.1
segment -routing npls
segnent -routing forwarding npls
segment -routing sr-prefer
address-fam |y ipv4d
area 12
mpl s traffic-eng
interface LoopbackO
prefix-sid index 1
1
interface Loopbackl
prefix-sid index 11
1
interface G gabitEthernet0/0/0/0.12
cost 100
net wor kK poi nt -t o- poi nt
1


https://techzone.cisco.com/#

mpls traffic-eng router-id LoopbackO
!
mpls traffic-eng

interface G gabitEthernet0/0/0/0.12

adm n-wei ght 100

!
!
end

XR2
host nane XR2
| oggi ng consol e debuggi ng
explicit-path identifier 4
i ndex 10 next-Ilabel 16004
1
interface LoopbackO
i pv4 address 2.2.2.2 255.255. 255. 255
1
interface G gabitEthernet0/0/0/0.12
i pv4 address 12.0.0.2 255.255.255.0
encapsul ati on dot1q 12
1
interface G gabitEthernet0/0/0/0.23
i pv4 address 23.0.0.2 255.255.255.0
encapsul ati on dot 1q 23
1
interface G gabitEthernet0/0/0/0.26
i pv4 address 26.0.0.2 255.255.255.0
encapsul ati on dot 1q 26
1
router ospf 1
router-id 2.2.2.2
segment -routing npls
segnment -routing forwarding npls
segnment -routing sr-prefer
address-famly ipv4
area 0
mpls traffic-eng
interface LoopbackO
prefix-sid index 2
1
interface G gabitEthernet0/0/0/0.23
cost 100
net wor k poi nt-to- poi nt
1
!
area 12
mpls traffic-eng
interface G gabitEthernet0/0/0/0.12
cost 100
net wor k poi nt-to-poi nt
1
!
area 246
mpls traffic-eng
interface G gabitEthernet0/0/0/0.26
cost 200
net wor k poi nt-to-poi nt
1
!

mpls traffic-eng router-id LoopbackO
!



npl s oam
|
mpls traffic-eng

interface G gabitEthernet0/0/0/0.12

adm n-wei ght 100

!

interface G gabitEthernet0/0/0/0.23

adm n-wei ght 100

!

interface G gabitEthernet0/0/0/0. 26

adm n-wei ght 1

!

end

XR3
host nane XRv3
interface LoopbackO
i pv4 address 3.3.3.3 255. 255. 255. 255
1
interface Mgnm Et h0/ 0/ CPUO/ O
shut down
1
interface G gabitEthernet0/0/0/0.23
i pv4 address 23.0.0.3 255.255.255.0
encapsul ati on dot 1q 23
1
interface G gabitEthernet0/0/0/0.34
i pv4 address 34.0.0.3 255.255.255.0
encapsul ati on dot 1q 34
1
router ospf 1
router-id 3.3.3.3
segnment -routing npls
segnent -routing forwarding npls
segnment -routing sr-prefer
address-famly ipv4d
area 0
mpls traffic-eng
interface LoopbackO
prefix-sid index 3
1
interface G gabitEthernet0/0/0/0.23
cost 100
net wor k poi nt-to-poi nt
1
interface G gabitEthernet0/0/0/0.34
cost 100
net wor k poi nt-to-poi nt
1
!

mpls traffic-eng router-id LoopbackO
1

npl s oam
!
mpls traffic-eng
interface G gabitEthernet0/0/0/0.23
adm n-wei ght 100
!
interface G gabitEthernet0/0/0/0.34
adm n-wei ght 100
!



!
end

XR4
host nane XR4
interface LoopbackO
i pv4 address 4.4.4.4 255.255. 255. 255
1
interface G gabitEthernet0/0/0/0.34
i pv4 address 34.0.0.4 255.255.255.0
encapsul ati on dot 1q 34
1
interface G gabitEthernet0/0/0/0.45
i pv4 address 45.0.0.4 255.255.255.0
encapsul ati on dot 1q 45
1
interface G gabitEthernet0/0/0/0. 46
i pv4 address 46.0.0.4 255.255.255.0
encapsul ati on dot 1q 46
1
router ospf 1
di stribute bgp-1s
router-id 4.4.4.4
segment -routing npls
segnment -routing forwarding npls
segnment -routing sr-prefer
address-famly ipv4
area 0
mpls traffic-eng
interface LoopbackO
prefix-sid index 4
1
interface G gabitEthernet0/0/0/0.34
cost 100
net wor k poi nt-to-poi nt
1
!
area 45
mpls traffic-eng
interface G gabitEthernet0/0/0/0. 45
cost 100
net wor k poi nt-to-poi nt
1
!
area 246
mpls traffic-eng
interface G gabitEthernet0/0/0/0. 46
cost 200
net wor k poi nt-to- poi nt
1
!

mpl s traffic-eng router-id LoopbackO
1

npl s oam
!
mpls traffic-eng

interface G gabitEthernet0/0/0/0.34

adm n-wei ght 100

!

interface G gabitEthernet0/0/0/0.45

adm n-wei ght 100

!

interface G gabitEthernet0/0/0/0. 46



adm n-wei ght 1
!

end

XR5
host nane XRv5
interface LoopbackO
i pv4 address 5.5.5.5 255. 255. 255. 255
1
interface Loopbackl
i pv4 address 5.5.5.55 255. 255, 255. 255
1
interface G gabitEthernet0/0/0/0. 45
i pv4 address 45.0.0.5 255.255.255.0
encapsul ati on dot 1q 45
1
router ospf 1
router-id 5.5.5.5
segment -routing npls
segnment -routing forwarding npls
segnment -routing sr-prefer
address-famly ipv4
area 45
mpls traffic-eng
interface LoopbackO
prefix-sid index 5
1
interface Loopbackl
prefix-sid i ndex 55
1
interface G gabitEthernet0/0/0/0. 45
cost 100
net wor k poi nt-to-poi nt
1
!

mpl s traffic-eng router-id LoopbackO
1

npl s oam
|
mpls traffic-eng
interface G gabitEthernet0/0/0/0.45
adm n-wei ght 100
!
1
end

XR6
host nane XR6
icnp ipvd rate-linmt unreachabl e disable
interface LoopbackO
i pv4 address 6.6.6.6 255.255. 255. 255
1
interface G gabitEthernet0/0/0/0.26
i pv4 address 26.0.0.6 255.255.255.0
encapsul ati on dot 1q 26
1
interface G gabitEthernet0/0/0/0. 46
i pv4 address 46.0.0.6 255.255.255.0
encapsul ati on dot 1q 46
1

router ospf 1



router-id 6.6.6.6
segment -routing npls
segnent -routing forwarding npls
segnment -routing sr-prefer
address-famly ipv4
area 246
mpls traffic-eng
interface LoopbackO
prefix-sid index 6
!
interface G gabitEthernet0/0/0/0.26
cost 200
net wor k poi nt-to- poi nt
|
interface G gabitEthernet0/0/0/0. 46
cost 200
net wor k poi nt-to- poi nt
!
!
mpls traffic-eng router-id LoopbackO
|
npl s oam
!
mpls traffic-eng
interface G gabitEthernet0/0/0/0.26
adm n-wei ght 1
!
interface G gabitEthernet0/0/0/0. 46
adm n-wei ght 1
!
!
end

OSPFRXAZHADT/NA AFLSPEICLSPZEBEL TVWE T, XR1 ~ XREDENDLSPZF T v
JV9BDIET, CheBFETEET,

RP/ 0/ 0/ CPUO: XR1#ping mpls ipv4 5.5.5.5/32 fec-type generic verbose
Sending 5, 100-byte MPLS Echos to 5.5.5.5/32, timeout is 2 seconds, send interval is O nsec:

Codes: '!' - success, 'Q - request not sent, '.' - timeout, 'L' - |abeled output interface, 'B
- unl abel ed output interface, 'D - DS Map m smatch, 'F - no FEC mapping, 'f' - FEC m smatch,
‘M - nmalformed request, 'm - unsupported tlvs, "N - no rx label, "P - no rx intf l|abel prot,
'p' - premature termnation of LSP, 'R - transit router, 'I' - unknown upstreamindex, 'X -
unknown return code, 'x' - return code O Type escape sequence to abort.

! size 100, reply addr 45.0.0.5, return code 3

! size 100, reply addr 45.0.0.5, return code 3

! size 100, reply addr 45.0.0.5, return code 3

! size 100, reply addr 45.0.0.5, return code 3

! size 100, reply addr 45.0.0.5, return code 3

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/6/10 ns

SR-TER V> —DORGE

T—A#T—LIVROTL 7 1 ASIDEF OBRNE/NAZFOITY PEMSR-TEM X)L
5.5.5.5/32\C X5 B XRS5 prefix-SIDAD /N A ZFHE TS 182, XR1ASSR-TERU S — %4
LET, 7LT740AR5555/32IC@F504 2 FY VANREENTVET., ChIFPCALCICERMH
3-6[]&_0)3/\‘)11_6‘3-0

¥ MROCAOIXRTOIL—2OSRGB7OYVRRELUTT.,



explicit-path nane CASEl
i ndex 10 next-Ilabel 16005

interface tunnel -tel5
i pv4 unnunber ed LoopbackO
autoroute destination 5.5.5.5
destination 5.5.5.5
pat h- sel ecti on
netric te
segment -routi ng adj acency unprotected

pat h-option 1 explicit name CASEl segment-routing

ARAZ—
A:IVFPEAOT—ATE, BEIIL—BMFPFIVABBELEEA.

A CIVTEOT—ATR., BBIIL—FT7FOARBHELEEA,

WRFE

AIEDADELTSIDUARZEETD L, BRYIIDTRILEFHNRIEE N, COFHENHELZESH
BERNVERILANTYTLET, NORILEERBITDE, TYTRETIL—TA2ITHFERITEIAT
WBZENFDAYERT,

RP/ 0/ 0/ CPUO: XR1#show mpls traffic-eng tunnels segment-routing p2p 15

Name:

tunnel-tel5 Destination: 5.5.5.5 Ifhandle:0x130

Si gnal | ed- Narme: XR1_t 15
Status:

Admin: up Oper: up Path: wvalid Signalling: connected

path option 1, (Segment-Routing) type explicit CASEl (Basis for Setup)
G PID. 0x0800 (derived fromegress interface properties)

Bandwi dt h Requested: 0 kbps CTO0

Creation Tinme: Mon Nov 26 02:14:33 2018 (00:14: 34 ago)

Confi g Paraneters:

H

Bandwi dt h: 0 kbps (CTO) Priority: 7 7 Affinity: OxO0/Oxffff
Metric Type: TE (interface)
Pat h Sel ecti on:
Ti ebreaker: Mn-fill (default)
Protection: Unprotected Adjacency
Hop-limt: disabled
Cost-limt: disabled
Pat h-i nvalidation tinmeout: 10000 nsec (default), Action: Tear (default)
Aut oRout e: di sabled LockDown: disabl ed Policy class: not set
Forward class: 0 (default)
For war di ng- Adj acency: di sabl ed
Autoroute Destinations: 1
Loadshar e: 0 equal | oadshares
Aut o- bw. di sabl ed
Path Protection: Not Enabl ed
BFD Fast Detection: D sabled
Reoptim zation after affinity failure: Enabled
SRLG di scovery: Disabl ed

story:
Tunnel has been up for: 00:04:43 (since Mon Nov 26 02:24:24 UTC 2018)
Current LSP:

Uptime: 00:04:43 (since Mon Nov 26 02:24:24 UTC 2018)
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Prior LSP:
ID: 5 Path Option: 1
Rermoval Trigger: tunnel shutdown

Segment-Routing Path Info (OSPF 1 area 12)
Segment0[Node]: 5.5.5.5, Label: 16005
Di splayed 1 (of 1) heads, 0 (of 0) midpoints, O (of 0) tails
Di spl ayed 1 up, 0 down, O recovering, O recovered heads

ARAZ—
X : PCALCA X M&, debug mpls traffic-eng path lookup1 ¥ > K CHRRTEET,

£ : PCALCA X &, debug mpls traffic-eng path lookupd~X > R CHREFETE XD,

JO—NIRBZ#ETDE, NRILAVE—T I L A15ZNLT555582A\DI—FT 12T
FREETNTVDRENDANET,

RP/ 0/ 0/ CPUO: XRl#show route 5.5.5.5
Routing entry for 5.5.5.5/32
Known via "te-client", distance 2, netric 401 (connected)
Instal l ed Nov 26 02:24:24.336 for 00:07:03
Routi ng Descriptor Bl ocks
directly connected, via tunnel-tel5
Route netric is 401
No advertising protos.

LFIBZHF TS &, tunnel-te15' 1 A R—)LEh, BEQERBI TETVREANDHIVET

o

RP/ 0/ 0/ CPUO: XR1#ping 5.5.5.5 source 1.1.1.1 repeat 100 size 1500

Type escape sequence to abort.

Sendi ng 100, 1500-byte ICWP Echos to 5.5.5.5, timeout is 2 seconds:
{0 T A I A I O |

Success rate is 100 percent (100/100), round-trip mn/avg/ max = 9/12/19 ns

RP/ 0/ 0/ CPUO: XR1l#show npls forwardi ng tunnels detail

Tunnel Qut goi ng Qut goi ng Next Hop Byt es
Narre Label Interface Swi t ched
ttls (SR) 16005 Gi0/0/0/0.12 12.0.0.2 150400

Updat ed: Nov 26 02:24:24. 357

Version: 200, Priority: 2

Label Stack (Top -> Botton): { 16005 }

NH D: 0x0, Encap-ID: NA Path idx: 0, Backup path idx: 0, Wight: 0
MAC/ Encaps: 18/22, Mru. 1500

Packets Switched: 100

Interface Name: tunnel-tel5, Interface Handle: 0x00000130, Local Label: 24003

Forwarding Class: 0, Wight: O
Packets/Bytes Switched: 100/150000

T—A#2:IPVAT RL A O—HILIC+ prefix-SIDTH D ARNE/NARAERF DI U FHESR-TERN > XIL

TUPHEOSRTERYS —EERTHHA. TRLEIPUT RLAZREE B ENTERT
o PCALCHAF—LIY RAQNAZERICHETZICRH. SECHEATSIPUT RLAFIUT
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DO—NINTHZIBENHYET, Ko, TUTAOERICE, 7L 7 1Y 7 ABEBEHKSIDE
BEITIHLENHYVET,

explicit-path nane CASE2

i ndex 10 next-address strict ipv4 unicast 12.0.0.2
i ndex 20 next-| abel 16006

i ndex 50 next-| abel 16005
|
nterface tunnel -tel5
i pv4 unnunber ed LoopbackO
autoroute destination 5.5.5.5
destination 5.5.5.5

pat h-sel ecti on

netric te

segnent -routi ng adj acency unprotected
|

pat h-option 1 explicit name CASE2 segnent-routing
!

;]

EI_Ii

BRDEH ), PCALCICRL T, /NAREXR6(16006)#ZML ., ZREDTL 71U
SID(16005) 2 BHT I MENHZD L ZRLTVET, MNORIIOHEFEREZBIBLET, 5HE
FLEZBRBTEERY,

RP/ 0/ 0/ CPUO: XRl#show mpls traffic-eng tunnels segment-routing p2p 15

Name: tunnel-tel5 Destination: 5.5.5.5 Ifhandle:0x130
Si gnal | ed- Nanme: XR1_t 15
St at us:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 1, (Segment-Routing) type explicit CASE2 (Basis for Setup)
G PID: 0x0800 (derived fromegress interface properties)
Bandwi dt h Requested: O kbps CTO
Creation Time: Mon Nov 26 02:14:33 2018 (00:40: 44 ago)
Config Paraneters:
Bandwi dt h: 0 kbps (CTO) Priority: 7 7 Affinity: OxO/Oxffff
Metric Type: TE (interface)
Pat h Sel ecti on:
Ti ebreaker: Mn-fill (default)
Protection: Unprotected Adjacency
Hop-limt: disabled
Cost-limt: disabled
Pat h-invalidation timeout: 10000 nmsec (default), Action: Tear (default)
Aut oRout e: di sabled LockDown: disabl ed Policy class: not set
Forward class: 0 (default)
For war di ng- Adj acency: di sabl ed
Autoroute Destinations: 1
Loadshar e: 0 equal | oadshares
Aut o- bw. di sabl ed
Pat h Protection: Not Enabl ed
BFD Fast Detection: D sabled
Reoptim zation after affinity failure: Enabled
SRLG di scovery: Disabl ed

Hi story:
Tunnel has been up for: 00:08:47 (since Mon Nov 26 02:46:30 UTC 2018)
Current LSP:

Uptime: 00:00: 10 (since Mon Nov 26 02:55:07 UTC 2018)



Reopt. LSP:
Last Failure:
LSP not signalled, identical to the [ CURRENT] LSP
Dat e/ Ti me: Mon Nov 26 02:52:43 UTC 2018 [00: 02: 34 ago]
Prior LSP:
ID: 9 Path Option: 1
Rermoval Trigger: reoptimzation conpl eted

Segment-Routing Path Info (OSPF 1 area 12)
SegmentO[Link]: 12.0.0.1 - 12.0.0.2, Label: 24001
Segmentl[Node]: 6.6.6.6, Label: 16006
Segment2[Node]: 5.5.5.5, Label: 16005
Di splayed 1 (of 1) heads, 0 (of 0) midpoints, O (of 0) tails
Di spl ayed 1 up, 0 down, O recovering, O recovered heads

tracerouteZEFA T B E . XR6ZMENICEBIZARIVARNKY TEHETEET,

RP/ 0/ 0/ CPUO: XR1#traceroute 5.5.5.5 source 1.1.1.1

Type escape sequence to abort.
Tracing the route to 5.5.5.5

1 12.0.0.2 [MPLS: Label s 16006/ 16005 Exp 0] 9 nsec 0O nmsec O nsec
2 26.0.0.6 [MPLS: Label 16005 Exp 0] 0 msec 0 msec 0 msec
3 46.0.0.4 [MPLS: Label 16005 Exp 0] 0 msec 9 msec 0 msec
4 45.0.0.5 9 nsec * 9 nsec
H—

A#3IPVAT RLAZO—ANICHEBERNBZ/NAZE DI PESR-TEM > X)L+ prefix-SIDXEIN—T 1 > J

TL714O0ASIDEEZEL, RETHEVRNRS T4 YINR—"RIN—TRKFTAVINE—2%
KT DA BHY)ET, COBE. CcOFUFZERLET,

explicit-path name CASE3

i ndex 10 next-address strict ipv4 unicast 12.0.0.2
i ndex 20 next-I|abel 16006

i ndex 30 next-I|abel 16002

i ndex 40 next-I|abel 16003

i ndex 50 next-I|abel 16005

|

interface tunnel-tel5

i pv4 unnunbered Loopback0

autoroute destination 5.5.5.5

destination 5.5.5.5

pat h-sel ecti on

metric te

segnent -routi ng adj acency unprotected

|

path-option 1 explicit name CASE3 segnment-routing

prefix-SIDICETWVWT, T 714 Y UHXR6 ->XR2->XR3->XR5MD7'L 7 14U ASIDZEBT S
CENBRTERT,

RP/ 0/ 0/ CPUO: XR1#show npls traffic-eng tunnels segnent-routing p2p 15
Admi n: up Oper: up Path: wvalid Signal l i ng: connected
path option 1, (Segment-Routing) type explicit CASE3 (Basis for Setup)

<<Qut put omtted>>



Segment-Routing Path Info (OSPF 1 area 12)
SegmentO0[Link]: 12.0.0.1 - 12.0.0.2, Label: 24001
Segmentl[Node]: 6.6.6.6, Label: 16006
Segment2[Node]: 2.2.2.2, Label: 16002
Segment3[Node]: 3.3.3.3, Label: 16003
Segment4 [Node]: 5.5.5.5, Label: 16005
Di splayed 1 (of 1) heads, 0 (of 0) midpoints, O (of 0) tails
555532 NDNNA%ZRNL—ATFTDE, XR2ZEXREDBIZCIL—THAEREATVWD e DAY E
T ChREETR®HEEAN, LSPHFELKEEEN TV 129, BEZX<SXR55.5.5.5/3212

WN—=FT12TTEFT,

RP/ 0/ 0/ CPUWO: XRl#traceroute 5.5.5.5 source 1.1.1.1

Type escape sequence to abort.
Tracing the route to 5.5.5.5

1 12.0.0.2 [MPLS: Labels 16006/16002/16003/16005 Exp 0] 19 msec 19 msec 9 msec
2 26.0.0.6 [ MPLS: Label s 16002/ 16003/ 16005 Exp 0] 9 nsec 9 nsec 9 nsec

3 26.0.0.2 [MPLS: Labels 16003/16005 Exp 0] 9 msec 9 msec 9 msec

4 23.0.0.3 [MPLS: Label 16005 Exp 0] 9 nsec 9 nsec 9 nsec

5 34.0.0.4 [ MPLS: Label 16005 Exp 0] 9 nmsec 9 nsec 9 nsec

6 45.0.0.5 9 msec * 9 msec
B
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