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Area 246
6.6.6.6/32
26.0.0.024 6 ﬂ;ﬁ! 6
Gio/0/0/0.26
XR6

SR-TE low latency LSP path

Cost: 100
AW: 100

45.0.0.0/24
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XR1
hostname XR1
icmp ipv4d rate-limit unreachable disable
interface Loopback0
ipv4 address 1.1.1.1 255.255.255.255
1
interface Loopbackl
ipv4 address 1.1.1.11 255.255.255.255
1
interface GigabitEthernet0/0/0/0.12
ipvd address 12.0.0.1 255.255.255.0
encapsulation dotlg 12
1
router ospf 1
router-id 1.1.1.1
segment-routing mpls
segment-routing forwarding mpls
segment-routing sr-prefer
address-family ipvd
area 12
mpls traffic-eng
interface Loopback0
prefix-sid index 1
1
interface Loopbackl
prefix-sid index 11
1
interface GigabitEthernet0/0/0/0.12
cost 100
network point-to-point
1
|

mpls traffic-eng router-id Loopback0
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1
mpls traffic-eng
interface GigabitEthernet0/0/0/0.12
admin-weight 100
1
1

end

XR2
hostname XR2
logging console debugging
explicit-path identifier 4
index 10 next-label 16004
!
interface Loopback0
ipvd address 2.2.2.2 255.255.255.255
1
interface GigabitEthernet0/0/0/0.12
ipv4d address 12.0.0.2 255.255.255.0
encapsulation dotlg 12
1
interface GigabitEthernet0/0/0/0.23
ipv4d address 23.0.0.2 255.255.255.0
encapsulation dotlg 23
1
interface GigabitEthernet0/0/0/0.26
ipvd address 26.0.0.2 255.255.255.0
encapsulation dotlg 26
1
router ospf 1
router-id 2.2.2.2
segment-routing mpls
segment-routing forwarding mpls
segment-routing sr-prefer
address-family ipv4
area O
mpls traffic-eng
interface Loopback0
prefix-sid index 2
!
interface GigabitEthernet0/0/0/0.23
cost 100
network point-to-point
1
!
area 12
mpls traffic-eng
interface GigabitEthernet0/0/0/0.12
cost 100
network point-to-point
1
!
area 246
mpls traffic-eng
interface GigabitEthernet0/0/0/0.26
cost 200
network point-to-point
1
!
mpls traffic-eng router-id Loopback0
1

mpls oam
1



mpls traffic-eng
interface GigabitEthernet0/0/0/0.12
admin-weight 100
1
interface GigabitEthernet0/0/0/0.23
admin-weight 100
1
interface GigabitEthernet0/0/0/0.26
admin-weight 1
1

end

XR3
hostname XRv3
interface Loopback0
ipvd address 3.3.3.3 255.255.255.255
1
interface MgmtEth0/0/CPU0/0
shutdown
1
interface GigabitEthernet0/0/0/0.23
ipv4d address 23.0.0.3 255.255.255.0
encapsulation dotlg 23
1
interface GigabitEthernet0/0/0/0.34
ipv4d address 34.0.0.3 255.255.255.0
encapsulation dotlg 34
1
router ospf 1
router-id 3.3.3.3
segment-routing mpls
segment-routing forwarding mpls
segment-routing sr-prefer
address-family ipvd
area O
mpls traffic-eng
interface Loopback0
prefix-sid index 3
1
interface GigabitEthernet0/0/0/0.23
cost 100
network point-to-point
1
interface GigabitEthernet0/0/0/0.34
cost 100
network point-to-point
1
!
mpls traffic-eng router-id Loopback0
!
mpls oam
!
mpls traffic-eng
interface GigabitEthernet0/0/0/0.23
admin-weight 100
1
interface GigabitEthernet0/0/0/0.34

admin-weight 100
1

end



XR4
hostname XR4
interface Loopback0
ipvd address 4.4.4.4 255.255.255.255
1
interface GigabitEthernet0/0/0/0.34
ipv4d address 34.0.0.4 255.255.255.0
encapsulation dotlg 34
1
interface GigabitEthernet0/0/0/0.45
ipvd address 45.0.0.4 255.255.255.0
encapsulation dotlg 45
1
interface GigabitEthernet0/0/0/0.46
ipvd address 46.0.0.4 255.255.255.0
encapsulation dotlg 46
1
router ospf 1
distribute bgp-1ls
router-id 4.4.4.4
segment-routing mpls
segment-routing forwarding mpls
segment-routing sr-prefer
address-family ipv4
area 0
mpls traffic-eng
interface Loopback0
prefix-sid index 4
1
interface GigabitEthernet0/0/0/0.34
cost 100
network point-to-point
1
!
area 45
mpls traffic-eng
interface GigabitEthernet0/0/0/0.45
cost 100
network point-to-point
1
!
area 246
mpls traffic-eng
interface GigabitEthernet0/0/0/0.46
cost 200
network point-to-point
1
!
mpls traffic-eng router-id Loopback0
!
mpls oam
!
mpls traffic-eng
interface GigabitEthernet0/0/0/0.34
admin-weight 100
1
interface GigabitEthernet0/0/0/0.45
admin-weight 100
1
interface GigabitEthernet0/0/0/0.46
admin-weight 1
1



end

XR5
hostname XRv5
interface Loopback0
ipv4 address 5.5.5.5 255.255.255.255
1
interface Loopbackl
ipv4 address 5.5.5.55 255.255.255.255
1
interface GigabitEthernet0/0/0/0.45
ipv4 address 45.0.0.5 255.255.255.0
encapsulation dotlg 45
1
router ospf 1
router-id 5.5.5.5
segment-routing mpls
segment-routing forwarding mpls
segment-routing sr-prefer
address-family ipv4
area 45
mpls traffic-eng
interface Loopback0
prefix-sid index 5
1
interface Loopbackl
prefix-sid index 55
1
interface GigabitEthernet0/0/0/0.45
cost 100
network point-to-point
1
!
mpls traffic-eng router-id Loopback0
!
mpls oam
!
mpls traffic-eng
interface GigabitEthernet0/0/0/0.45
admin-weight 100
1
1

end

XR6
hostname XR6
icmp ipv4 rate-limit unreachable disable
interface Loopback0
ipvd address 6.6.6.6 255.255.255.255
1
interface GigabitEthernet0/0/0/0.26
ipv4d address 26.0.0.6 255.255.255.0
encapsulation dotlg 26
1
interface GigabitEthernet0/0/0/0.46
ipvd address 46.0.0.6 255.255.255.0
encapsulation dotlg 46
1
router ospf 1
router-id 6.6.6.6
segment-routing mpls



segment-routing forwarding mpls
segment-routing sr-prefer
address-family ipv4
area 246
mpls traffic-eng
interface Loopback0
prefix-sid index 6
!
interface GigabitEthernet0/0/0/0.26
cost 200
network point-to-point
1
interface GigabitEthernet0/0/0/0.46
cost 200
network point-to-point
1
!
mpls traffic-eng router-id Loopback0
!
mpls oam
!
mpls traffic-eng
interface GigabitEthernet0/0/0/0.26
admin-weight 1
!
interface GigabitEthernet0/0/0/0.46
admin-weight 1
1
1

end
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RP/0/0/CPU0:XR1l#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 0 msec:
Codes: '!' - success, 'Q' - request not sent, '.' - timeout, 'L' - labeled output interface, 'B'
- unlabeled output interface, 'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label, 'P' - no rx intf label prot,
'p' - premature termination of LSP, 'R' - transit router, 'I' - unknown upstream index, 'X' -
unknown return code, 'x' - return code 0 Type escape sequence to abort.

! size 100, reply addr 45.0.0.5, return code 3

! size 100, reply addr 45.0.0.5, return code
! size 100, reply addr 45.0.0.5, return code
! size 100, reply addr 45.0.0.5, return code

w wwuw

! size 100, reply addr 45.0.0.5, return code

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/6/10 ms
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explicit-path name CASE1l
index 10 next-label 16005
!
interface tunnel-tel5
ipv4 unnumbered Loopback0
autoroute destination 5.5.5.5
destination 5.5.5.5
path-selection
metric te
segment-routing adjacency unprotected
1
path-option 1 explicit name CASEl segment-routing
1
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RP/0/0/CPU0:XR1l#show mpls traffic-eng tunnels segment-routing p2p 15

Name: tunnel-tel5 Destination: 5.5.5.5 Ifhandle:0x130
Signalled-Name: XR1_t15

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

path option 1, (Segment-Routing) type explicit CASEl (Basis for Setup)
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 0 kbps CTO
Creation Time: Mon Nov 26 02:14:33 2018 (00:14:34 ago)
Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: Ox0/0xffff
Metric Type: TE (interface)
Path Selection:
Tiebreaker: Min-fill (default)
Protection: Unprotected Adjacency
Hop-limit: disabled
Cost-limit: disabled
Path-invalidation timeout: 10000 msec (default), Action: Tear (default)
AutoRoute: disabled LockDown: disabled Policy class: not set
Forward class: 0 (default)
Forwarding-Adjacency: disabled
Autoroute Destinations: 1
Loadshare: 0 equal loadshares
Auto-bw: disabled
Path Protection: Not Enabled
BFD Fast Detection: Disabled
Reoptimization after affinity failure: Enabled
SRLG discovery: Disabled
History:
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)
Prior LSP:
ID: 5 Path Option: 1
Removal Trigger: tunnel shutdown
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Segment-Routing Path Info (OSPF 1 area 12)
Segment0[Node]: 5.5.5.5, Label: 16005
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 1 up, 0 down, 0 recovering, 0 recovered heads

e
£ 11: PCALC O|HE.E debug mpls traffic-eng path lookup BE2 2 & QI& £ U&LICEH
2t 1: PCALC O|HIE £ debug mpls traffic-eng path lookup B S A& 35104 &Ql& 4~ Ql&L|CH.
X104 RIBE #015tH 5.5.5.5/322 2| 2+ 20| E{d QIEJH0|A 158 S MHEIISS ol £
A& L.
RP/0/0/CPU0O:XR1l#show route 5.5.5.5
Routing entry for 5.5.5.5/32

Known via "te-client", distance 2, metric 401 (connected)

Installed Nov 26 02:24:24.336 for 00:07:03

Routing Descriptor Blocks

directly connected, via tunnel-tel5
Route metric is 401

No advertising protos.

LFIBE £ 2I5t™ tunnel-te157 MXIZIR T Z QT FH|7} £|IZE & QUE = U&LICH

RP/0/0/CPU0:XR1l#ping 5.5.5.5 source 1.1.1.1 repeat 100 size 1500

Type escape sequence to abort.

Sending 100, 1500-byte ICMP Echos to 5.5.5.5, timeout is 2 seconds:
frrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrd

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

RP/0/0/CPU0:XR1l#show mpls forwarding tunnels detail

Tunnel Outgoing Outgoing Next Hop Bytes
Name Label Interface Switched
ttl5 (SR) 16005 Gi0/0/0/0.12 12.0.0.2 150400

Updated: Nov 26 02:24:24.357

Version: 200, Priority: 2

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

NHID: 0x0, Encap-ID: N/A, Path idx: 0, Backup path idx: 0, Weight: 0
MAC/Encaps: 18/22, MTU: 1500

Packets Switched: 100

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

Forwarding Class: 0, Weight: 0
Packets/Bytes Switched: 100/150000

Ml #2:1Pv4 FL7F 2R + prefix-SID7} UE BAY ZERI Jle dY 7+ SR-TE EE

B 7 SR-TE YME Wold mf Blolgt IPv4 F£8 EUY 2 2lGLICLPCALCOM 1 Bl
BEE 43He= 74IA|_P3FE1'.3_=| At MSE IPv4 FA4T7F B9l 2Z0|0{0F ot B QF o
£ 249 32 MFA 21Hd SIDE XS sHok ."JL—IEP.
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explicit-path name CASE2

index 10 next-address strict ipv4 unicast 12.0.0.2
index 20 next-label 16006

index 50 next-label 16005

!
interface tunnel-tel5

ipv4 unnumbered Loopback0

autoroute destination 5.5.5.5

destination 5.5.5.5

path-selection

metric te

segment-routing adjacency unprotected

1

path-option 1 explicit name CASE2 segment-routing
1

20l

PCALCOi| XR6(16006)2 &3l Z27} 0|58 Ct& 2|15 HF Al SID(16005)2 O|S3Hof tctn &
AZHELICH B AL ZOHE = olstT A4 g SHelg = gLt

1

RP/0/0/CPU0:XRl#show mpls traffic-eng tunnels segment-routing p2p 15

Name: tunnel-tel5 Destination: 5.5.5.5 Ifhandle:0x130
Signalled-Name: XR1_tl5

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

path option 1, (Segment-Routing) type explicit CASE2 (Basis for Setup)
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 0 kbps CTO
Creation Time: Mon Nov 26 02:14:33 2018 (00:40:44 ago)
Config Parameters:

Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: 0x0/0xffff
Metric Type: TE (interface)
Path Selection:

Tiebreaker: Min-fill (default)

Protection: Unprotected Adjacency
Hop-limit: disabled
Cost-limit: disabled
Path-invalidation timeout: 10000 msec (default), Action: Tear (default)
AutoRoute: disabled LockDown: disabled Policy class: not set
Forward class: 0 (default)
Forwarding-Adjacency: disabled
Autoroute Destinations: 1
Loadshare: 0 equal loadshares
Auto-bw: disabled
Path Protection: Not Enabled
BFD Fast Detection: Disabled
Reoptimization after affinity failure: Enabled
SRLG discovery: Disabled

History:

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
Date/Time: Mon Nov 26 02:52:43 UTC 2018 [00:02:34 ago]

Prior LSP:

ID: 9 Path Option: 1



Removal Trigger: reoptimization completed

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]: 5.5.5.5, Label: 16005
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 1 up, 0 down, 0 recovering, 0 recovered heads

tracerouteE AIE35t04 XR62 Sl RHMICH 2 WMo =E &0l = Ql&L|Ct.

RP/0/0/CPUO:XR1l#ftraceroute 5.5.5.5 source 1.1.1.1

Type escape sequence to abort.
Tracing the route to 5.5.5.5

12.0.0.2 [MPLS: Labels 16006/16005 Exp 0] 9 msec 0 msec 0 msec
26.0.0.6 [MPLS: Label 16005 Exp 0] 0 msec 0 msec 0 msec
46.0.0.4 [MPLS: Label 16005 Exp 0] 0 msec 9 msec 0 msec
45.0.0.5 9 msec * 9 msec

Al #3:1Pv4 LIt ZHE + prefix-SID £ 2|1 gt 80| TEE HAM ZE7 Qe ¥ 7t SR-TE HA
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explicit-path name CASE3
index 10 next-address strict ipv4 unicast 12.0.0.2
index 20 next-label 16006
index 30 next-label 16002
index 40 next-label 16003
index 50 next-label 16005
!
interface tunnel-tel5
ipv4 unnumbered Loopback0
autoroute destination 5.5.5.5
destination 5.5.5.5
path-selection
metric te
segment-routing adjacency unprotected
1
path-option 1 explicit name CASE3 segment-routing
prefix-SIDO| k2t EEHE 0] XR6 -> XR2 -> XR3 -> XR52| S Al SIDE S5l ok
L|C}.

o
mo
2

1

RP/0/0/CPUO0:XR1l#show mpls traffic-eng tunnels segment-routing p2p 15
Admin: up Oper: up Path: wvalid Signalling: connected
path option 1, (Segment-Routing) type explicit CASE3 (Basis for Setup)

<<Output omitted>>
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]: 2.2.2.2, Label: 16002
Segment3[Node]: 3.3.3.3, Label: 16003
Segment4 [Node]: 5.5.5.5, Label: 16005

o
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0z

0
m>

>
>



Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails

5.5.5.5/322| B2 & F™5™ XR22I XR6 AtO|0f| R =7} HEEIURZE & = U&LICEH Ol &
MOl ALEO|X[TH LSP7F 2HIZ2H MHEIRIZ 2 EA|7F 10| XR55.5.5.5/322 2 EIREE & U
&Lct
= .
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: Labels 16006/16002/16003/16005 Exp 0] 19 msec 19 msec 9 msec
2 26.0.0.6 [MPLS: Labels 16002/16003/16005 Exp 0] 9 msec 9 msec 9 msec
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 msec 9 msec 9 msec
5 34.0.0.4 [MPLS: Label 16005 Exp 0] 9 msec 9 msec 9 msec
6 45.0.0.5 9 msec * 9 msec
Qof
Segment Routing Traffic Engineering0li A PCEE A& 3HXA| 2t CHE T HIQ HAMES MHE m &
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