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Ciscodl A= ChZ0l CHEt 7|8 X|AE 4 & RWE TEELICH

« MPLS(Multiprotocol Label Switching).

+ ISIS(Intermediate System to Intermediate System)
+ SR-TE(Segment Routing Traffic Engineer)

« IPv6E S MIIMHE 2R E/(SRV6)

2 gct 01:LE|71|0|A=| MH|A 2H2E 9000(ASRIK).
Zo| C|HtO|AE ECHE R Y EIRELICE Ol EMO AISE 2E
ClHFOlAE Z=ZISHEI(ZIR) E’JILI:LEHOI&QE AMEE|RAgLICH 3R HIEXHF It 28 52
&2 0l2] SXI5tAIZ] "2t

PE1 P2 PE2
LE-10.10.11.11 LB-10.10.2.2 LB - 10.10.22 22
&8I0 - 11 SID-2 SID - 22
SRAVE Locator -ce00:1:11::/48 SRVE Locator - ce00:1:2::/M48 SRVE - cedl:1:22:/48

==

=

==

P1 PE3
LE'ID.1D.11 LB"’ 1{:.1,‘133.33
SI0 - 1 SID - 33
SRAVE Locator - cel0:1:1:248 SRVE - cel0:1:33:148

O 1 HEI EEEX]

HER(3 MA|

« IPV4 L IPV6 FAFO0| 25 &-stE B ISIS =H 2l

SR MLA(Micro Loop Avoidance)& At&3t= TI-LFA(Topology-Independent Loop-Free
Alternate) 7t T+ =[}& LIC

« SRGB(MOIHE ZI2 8 T3 =E5): 16000- 24000

HX SR TE WX S&



£2 SID(EllolE Zh)= B I ELCH

ZZ41-SIDMIHE AR} =

x4
o

Mz

segment-routing
traffic-eng
segment-1list PE1l-to-PE3
index 10 mpls Tabel 16002 >>>>>>>>>> P2
index 20 mpls label 16022 >>>>>>>>>> PE2
index 30 mpls label 16033>>>>>>>>>>>PE3

!
policy Policy-PEl-to-PE3
binding-sid mpls 1000
color 1000 end-point ipv4 10.10.33.33
candidate-paths
preference 100
explicit segment-Tist PEl-to-PE3
PE1 P2 PE2
LE-10.10.41.11 LB-10.10.2.2 LB - 10.10.22.22
SiD-1 SID-2 gD - 22
SRVE Locator -ce00:1:11 248 SRVE Locator - ce00:1:2:48 SRVS - celd:1:22:/48
U . :> ~ . :> U‘
P1 PE3
LB-10.10.1.1 LB - 10.10.33.33
SID - 33
SAVE - ca00:1:33../48

3D - 1

SRVE Locator - cel0:1:1:7/48

Policy-PE1-to-PE30I M A8 3= B2

2: =M

W
o

I
o

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#show segment-routing traffic-eng policy color 1000 detail

SR-TE policy database
Color: 1000, End-point: 10.10.33.33
Name: srte_c_1000_ep_10.10.33.33
Admin: up Operational: up for 00:00:24 (since Apr 18 10:22:21.382)

Status:



Candidate-paths:
Preference: 100 (configuration) (active)
Name: Policy-PEl-to-PE3
Requested BSID: 1000
Protection Type: protected-preferred
Maximum SID Depth: 10
Explicit: segment-1list PE1l-to-PE3 (valid)
Weight: 1, Metric Type: TE
16002 [Prefix-SID, 10.10.2.2]
16022
16033

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#show isis database
Fri Apr 18 10:29:47.616 UTC

IS-IS core (Level-2) Link State Database

LSPID LSP Seq Num LSP Checksum LSP Holdtime/Rcvd ATT/P/OL
ASR9910-4-P1-CE1.00-00 0x000015f7 0Ox7c3d 1195 /1200 0/0/0
ASR9906-2-P2-CE23.00-00 0x000015f2 0xa255 1188 /1200 0/0/1
ASR9906-1-PE1-PCC.00-00* 0x000015ee  0xa580 495 /% 0/0/0
ASR-9904-5-PE2-PCC.00-00 0x000015e6  0x47df 1086 /1200 0/0/1
ASR9910-3-PE3-PCC.00-00 0x000015e8 0x053e 966 /1200 0/0/1
&

A2 (P(Provider Router)2, PE(Provider Edge Router)2 2! PE3)2| 2t RE{0MA LH{EE HIET7} M
X

MHEl A, WA SID S 22| A HmY SID(Segment Identifier) & MY QE{HO|ARZ HMBXMoZ &
Qlet £ Q= B, SR-TE B2 9| 57 BIRE EE SH 2I2H AAMUME QHZE HIEJF M
£|o{ Q2™ SR-TE(Segment Routing Traffic Engineering) 2= 0| A& 0L} Mx|of| d&S F=X| of
&Lct

M

SID(Segment Identifier)= MPLS Zi|0|& Z/2 2 E A|E/LICt. PE1(head-end router)O| gt o 2
PCE(Path Computation Element)0ilA SR-TE & E 45t 32 | SID S 58 ASE6HX| &
&Lt CHAl MIOHE S 59| 3 i SIDO| CHSHAM B & ol 3 AS 2 S~ §hLict.

O] 7 S22 o|T= 20| Bt SR HA0| 0421 IGP =Ml AR = THIQ! 7 SR-TE YA
X = A&LUC 5| e BtRE{0l= 2 TH Q| CHEF 7HA|ME0| Qi B2 S EE 4
PCE= O|28t =@l Ao = T = Z=Z HAtS s&FLICH PCEE SID(Fully Resolved
Label Stack)& YEtX o2 == 2 RE{2] PCC(Path Computation Client) 2 BH&HgrL|C},

MM A5t 5| IE 2R E/E X M SID7F 24 MY 22 Sai 2elE 4 ole # o

IDE MX[HLICH =& SIDE EE2X| 27] 70| ¢ tHQln 240 ea 2 ol s &
Qlg AT 3tX| ef&LICh Ol SX2 SID S£9| X ¢im SIDE A L1 #4 SIDE AS DXl e
sl= 2= Bt REM £+5°F 2 HE 174 SID S50 MLt
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£2 sIDet SID dBR 2 FAE L Chod: IP F=

2-SID=
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Mz
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segment-1list PE3-to-PEl-4sids
index 1 mpls Tabel 16022
index 2 mpls Tabel 16002
index 3 mpls adjacency 10.10.21.1 >>>>>> SID descriptor
index 4 mpls label 16011
policy Policy-PE3-to-PEl-4sids

binding-sid mpls 3001
color 3001 end-point ipv4 10.10.11.11
candidate-paths
preference 100
explicit segment-Tist PE3-to-PEl-4sids
PEq pa FE2
LB-10.10.11.11 LB-10.10.2.2 LE - 10.10.22.22
S0 - 11 SD-2 SiD - 22
SRVE Locator -ca0:1:11:248 SRVE Locator - ¢e00:1:2::/48 SRAVE - ce0:1:22:/48
= T
'\—E
PE3
LE - 10.10.33.33
SiD - 33
SRVE - caD0:1:33:./48

LE-10.10.1.1
S0 -1

SAVE Locator - ceQ0:1:1:248
A=z

X Policy-PE3-to-PE1-4sidsO A At 5=

3: 42

H
o

I
o

RP/0/RSP0/CPU0:ASR9910-3-PE3-PCC#show segment-routing traffic-eng policy color 3001

SR-TE policy database

Name: srte_c_3001_ep_10.10.11.11

Color: 3001, End-point: 10.10.11.11
Status:
Admin: up Operational: up for 00:01:00 (since Apr 27 07:03:01.980)



Candidate-paths:

Preference: 100 (configuration) (active)
Name: Policy-PE3-to-PEl-4sids
Requested BSID: 3001
Constraints:

Protection Type: protected-preferred

Maximum SID Depth: 10

Explicit: segment-1list PE3-to-PEl-4sids (valid)

Weight: 1, Metric Type: TE
16022 [Prefix-SID, 10.10.22.22]
16002 [Prefix-SID, 10.10.2.2]
24000 [Adjacency-SID, 10.10.21.2 - 10.10.21.1]
16011 [Prefix-SID, 10.10.11.11]

Attributes:

Binding SID: 3001

Forward Class: Not Configured

Steering labeled-services disabled: no

Steering BGP disabled: no

IPv6 caps enable: yes

Invalidation drop enabled: no

Max Install Standby Candidate Paths: 0O

QHEE HIETJI P1of| dHE ZE<2:

RP/0/RSPO/CPU0:ASR9910-3-PE3-PCC#show segment-routing traffic-eng policy color 3001
SR-TE policy database

Color: 3001, End-point: 10.10.11.11
Name: srte_c_3001_ep_10.10.11.11
Status:
Admin: up Operational: down for 00:00:02 (since Apr 27 07:06:24.845) >> policy is down
Candidate-paths:
Preference: 100 (configuration) (inactive)
Name: Policy-PE3-to-PEl-4sids
Requested BSID: 3001
Constraints:
Protection Type: protected-preferred
Maximum SID Depth: 10
Explicit: segment-Tist PE3-to-PEl-4sids (inactive) >>> path is inactive
Last error: IPv4 address follows an unresolved label: 10.10.21.1
Weight: 1, Metric Type: TE
16022
16002
16011
16011
Attributes:
Forward Class: O
Steering labeled-services disabled: no
Steering BGP disabled: no
IPv6 caps enable: no
Invalidation drop enabled: no
Max Install Standby Candidate Paths: 0
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LHEE H|E7} PE1(tail-end router)0l| MM E B2, i SID= 05| £ HE SID S5

o| U O|X|Z ASE Foi Z&E Bo|g ARMMM HIHE.:.'LIEL [t2FA SR-TE A2 %A
LT ANEES EFS22 REFLICH X HW SIDE &4 QIE{H O|A (A

HundredGigE0/1/0/2) 2 & QIT|H & QIEl SID MAHAIE JHEILICE JB{Lt S AE4o] 5i
= oo|g0| gle2E EEfE2 PE10| =HStX| f&LICtH SR-TEX|M IH SID S 52| T
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policy Dynamic-Policy-PEl1-to-PE3
binding-sid mpls 1001
color 1001 end-point ipv4 10.10.33.33
candidate-paths
preference 100
dynamic

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#show segment-routing traffic-eng policy color 1001

SR-TE policy database

Color: 1001, End-point: 10.10.33.33
Name: srte_c_1001_ep_10.10.33.33
Status:
Admin: up Operational: up for 02:27:53 (since Apr 27 08:31:55.304)
Candidate-paths:
Preference: 100 (configuration) (active)
Name: Dynamic-Policy-PEl-to-PE3
Requested BSID: 1001
Protection Type: protected-preferred
Maximum SID Depth: 10
Dynamic (valid)
Metric Type: TE, Path Accumulated Metric: 20
16033 [Prefix-SID, 10.10.33.33]
Attributes:
Binding SID: 1001
Forward Class: Not Configured
Steering labeled-services disabled: no



Steering BGP disabled: no
IPv6 caps enable: yes
Invalidation drop enabled: no

SRTE M2 9| Traceroute= MMM ALEStE B2 E NMS35tH, 0| B IGP ZE2ILCH.

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#traceroute sr-mpls policy name srte_c_1001_ep_10.10.33.33 Isp-end-poin

Type escape sequence to abort.

0 10.10.112.11 MRU 1500 [Labels: 16033 Exp: 0] >>>>>>>>>>>>>>>>>>>>>>>>> PEL
L 110.10.112.1 MRU 1500 [Labels: explicit-null Exp: 0] 13 ms >>>>>>>>>>>>>P1
1'2 10.10.31.33 6 MS>>>>>>>>55055>5>>0>05>5>>>0>5>>>>>>>>>>>>>>>>>>>>>>>>>>PE3
PE1 P2 FE2
LEB-10.10.11.11 LB-10.10.2.2 LB - 10.10.22 22
SID -1 8ID-2 SiD-22
SRVE Locator -ceD0:1 11248 SRVE Locator - ce00:1:2:/48 SRVE - cel0:1:22:48

=

: :>
PE3

LB-10.10.1.1 LB - 10.10.33.533
S0 -1 SID - 33
SAVE Locator - ce00:1:1 248 SREVE - ce00:1:33:48

712l 4: Dynamic-Policy-PE1-to-PE3 Mol M AL 5lE B2

P10 RQHEE H|EJ} MY El B2

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#traceroute sr-mpls policy binding-sid 1001 1sp-end-point 10.10.33.33
Type escape sequence to abort.

0 10.10.212.11 MRU 1500 [Labels: 16033 Exp: 0]>>>>>>>>>>>>>>>>>>>>>>>>>> PE1
1 10.10.212.2 MRU 1500 [Labels: 16033 Exp: 0] 10 ms>>>>>>>>>>>>>>>>>>>>>>P2
2 .10.223.22 MRU 1500 [Labels: explicit-null Exp: 0] 5 ms>>>>>>>>>>>>>>>PE2
3

.10.123.33 4 mMS>>>>>5>>555555555555>550555555>>555>>>>>>>>>>>>>>>> PE3

1
1

[=NelNelNe)

L
L
!



SRTE HHMo|M AIE3l= 2= P1 2HREHE 3[&LICH

PE1 e PE2
LB-10.10.11.11 LB-10.10.2.2 LB - 10.10.22.22
S0 -1 SiD -2 S0 - 22
SAVE Locator -ce00:1:11:2/48 SRVE Locator - ce00:1:2::/48 SAVE - celD::22:448

@"' >'

.

r

| %

?
=

FE3
LB-10.10.1.1 LB - 10.10.33.33
SID-1 SID - 33
SAVE Locator - ce00:1:1;:M48 SRVE - calD:-1:33:4/48

212! 5: OL HIE7} P10l M E(of QIS 1 P1 &tLt7+ 2 2|E 1 Dynamic-Policy-PE1-to-PE3 &34
o| ¥|5t= &

PE30AM RHHEE H|IE7 MY E B2

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#show isis database
ASR9910-3-PE3-PCC.00-00 0x000019c6 0x3d24 1195 /1200 0/0/1

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#show segment-routing traffic-eng policy color 1001

Color: 1001, End-point: 10.10.33.33
Name: srte_c_1001_ep_10.10.33.33
Status:
Admin: up Operational: up for 02:27:53 (since Apr 27 08:31:55.304)
Candidate-paths:
Preference: 100 (configuration) (active)
Name: Dynamic-Policy-PEl-to-PE3
Requested BSID: 1001
Protection Type: protected-preferred
Maximum SID Depth: 10
Dynamic (valid)
Metric Type: TE, Path Accumulated Metric: 20
16033 [Prefix-SID, 10.10.33.33]
Attributes:
Binding SID: 1001
Forward Class: Not Configured
Steering labeled-services disabled: no
Steering BGP disabled: no
IPv6 caps enable: yes



Invalidation drop enabled: no

RP/0/RSP1/CPU0:ASR9906-1-PE1-PCC#traceroute sr-mpls policy name srte_c_1001_ep_10.10.33.33 TIsp-end-poin

Type escape sequence to abort.

0 10.10.112.11 MRU 1500 [Labels: 16033 Exp: 0] >>>>>>>>>>>>>>>>>> PE1
L 110.10.112.1 MRU 1500 [Labels: explicit-null Exp: 0] 8 ms>>>>>>> Pl
1'2 10.10.31.33 4 mMS>>>>>>>>>>5>>>>>5>>5>5555>>555>>>>>5>>>>>>>>>>>>> PE3

FE
wt

047|M OL HIE7} PE3XMIM MEE|lE 0L SIDE PE30] CHa ESE|H ECEIS CHA 2HE]
PE3Z I ELICH

SRV6 SRTE MZ MA S &t
A%

segment-routing
traffic-eng
segment-Tists
srvé
sid-format usid-f3216
topology-check>>>>>>>>>>>>>>> command is required for srv6e SID 1list validation
I
segment-Tlist srv6-PE2-to-PE3
srvé
index 10 sid ce00:1:2::
index 20 sid ce00:1:11::
index 30 sid ce00:1:1::
I
I
!
policy SRV6Policy-PE2-toPE3
srvé
locator corelocator binding-sid dynamic behavior ub6-insert-reduced
I
color 2000 end-point ipv6 ce00:1:33::
candidate-paths
preference 100
explicit segment-1list srv6-PE2-to-PE3

RP/0/RSP1/CPU0:ASR-9904-5-PE2-PCC#show segment-routing traffic-eng policy name srte_c_2000_ep_ce00:1:3

SR-TE policy database



Color: 2000, End-point: ce00:1:33::
Name: srte_c_2000_ep_ce00:1:33::
Status:
Admin: up Operational: up for 00:30:35 (since Apr 27 08:31:30.516)
Candidate-paths:
Preference: 100 (configuration) (active)
Name: SRV6Policy-PE2-toPE3
Requested BSID: dynamic
Constraints:
Protection Type: protected-preferred
Maximum SID Depth: 13
Explicit: segment-1list srv6-PE2-to-PE3 (valid)
Weight: 1, Metric Type: TE
SID[0]: ce00:1:2::/48
Format: f3216
LBL:32 LNL:16 FL:0 AL:80
SID[1]: ce00:1:11::/48
Format: f3216
LBL:32 LNL:16 FL:0 AL:80
SID[2]: ce00:1:1::/48
Format: f3216
LBL:32 LNL:16 FL:0 AL:80
SRv6 Information:
Locator: corelocator
Binding SID requested: Dynamic
Binding SID behavior: uB6 (Insert.Red)
Attributes:
Binding SID: ce00:1:22:e004::
Forward Class: Not Configured
Steering labeled-services disabled: no
Steering BGP disabled: no
IPv6 caps enable: yes
Invalidation drop enabled: no
Max Install Standby Candidate Paths: 0

RP/0/RSP1/CPUO:ASR-9904-5-PE2-PCC#show segment-routing traffic-eng forwarding policy name

SR-TE Policy Forwarding database

Color: 2000, End-point: ce00:1:33::
Name: srte_c_2000_ep_ce00:1:33::
Binding SID: ce00:1:22:e004::
Active LSP:
Candidate path:
Preference: 100 (configuration)
Name: SRV6Policy-PE2-toPE3
Segment Tists:
SL[O0]:
Name: srv6-PE2-to-PE3
SL ID: Oxf
Switched Packets/Bytes: ?/7?
Paths:
Path[0]:
Outgoing Interfaces: HundredGigE0/1/0/7
Next Hop: fe80::bee7:12ff:fea3:b70c
FRR Pure Backup: No
ECMP/LFA Backup: No

SID stack (Top -> Bottom): {ce00:1:2::/48, ce00:1:11::/48, ce00:1:1::/48}

srte_c_2000_



Path[1l]: >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> backup SRV6 path
Outgoing Interfaces: HundredGigE0/1/0/0
Next Hop: fe80::bee7:12ff:fea3:b874
FRR Pure Backup: Yes
ECMP/LFA Backup: Yes
SID stack (Top -> Bottom): {ce00:1:1::/48, ce00:1:2::/48, ce00:1:11::/48,
ce00:1:1::/48}

PE1 P2 PEZ2
LB-10.10.11.11 LB-10.10.2.2 LB - 10.10.22.22
SI0 - 11 SD-2 SiD - 22
SRVE Localor -ce00:1:11::/48 SRVE Localor - ce00:1:2::/48 SAVE - celd:1:22:048

@1<

PE3
LB-10.10.1.1 LB - 10.10.33.33
SID -1 5iD-33
SRVE Locator - ceQ0:1:1::/48 SRVE - cel0:1:33: 48

M

2| 6: 2 SRV6Policy-PE2-toPE3 114 SID-Listoll A AI& 3t B2

1
o

PE10| RLHEEE ZBL:

RP/0/RSP1/CPUO:ASR-9904-5-PE2-PCC#show segment-routing traffic-eng policy name srte_c_2000_ep_ce00:1:3
SR-TE policy database

Color: 2000, End-point: ce00:1:33::
Name: srte_c_2000_ep_ce00:1:33::
Status:
Admin: up Operational: down for 00:00:06 (since Apr 27 09:08:32.012)
Candidate-paths:
Preference: 100 (configuration) (inactive)
Name: SRV6Policy-PE2-toPE3
Last error: SRv6 SIDs failed verification
Requested BSID: dynamic
Constraints:
Protection Type: protected-preferred
Maximum SID Depth: 13
Explicit: segment-list srv6-PE2-to-PE3 (inactive)
Last error: Topology check failed for SID: ce00:1:11::



Weight: 1, Metric Type: TE
SID[0]: ce00:1:2::/48
SID[1]: ce00:1:11::/48
SID[2]: ce00:1:1::/48
SRv6 Information:
Locator: corelocator
Binding SID requested: Dynamic
Binding SID behavior: uB6 (Insert.Red)
Attributes:
Forward Class: 0O
Steering labeled-services disabled: no
Steering BGP disabled: no
IPv6 caps enable: yes
Invalidation drop enabled: no
Max Install Standby Candidate Paths: 0O

RP/0/RSP1/CPUO:ASR-9904-5-PE2-PCC#show segment-routing traffic-eng forwarding policy name srte_c_2000_
Sun Apr 27 09:08:49.239 UTC

SR-TE Policy Forwarding database

Color: 2000, End-point: ce00:1:33::
Name: srte_c_2000_ep_ce00:1:33::

Policy Packets/Bytes Switched: ?/7?
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« show segment-routing traffic-eng Z%H 0|& <>
» show segment-routing traffic-eng forwarding policy name <>



« show segment-routing traffic-eng ipv4 EEZZ X| isis EAE O|& <> private
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