1IS-IS SRv6~Y 4 2 O0)L—7" 0 El&#E/E D 51 BH

2

BLoic
sh14m
EH

BRIBI K-k
RA200L=7TDOHE
— R E
ERIRET

PE1LDA >R —T T 4 ATenGigE0/0/0/8 ( F7Z AR INAR ) IR IV LIEEED
AR N DIEF

AT21—- ) OBE
R
IR

FL®IC

CORFIXDRNTE, ISISKA7O0L—T ORMBFE, REITIRHE. SLVHLEICERATS
FEBEXAZALIZODVWTHHALET,

B SR AT
B

Intermediate System to Intermediate System(ISIS)t o' X> N)L—F 1 > T (SR)/N\—> 3 > 6(C B8
THRIEANBHNBNHDENHRENET,

EdE e R D e S

O RFIXNDOERIE. Device: Network Convergence System(NCS)540, NCS 5500(C &3
<EMTTY,

CORFIAIXNDERIE. BEODTSARREBICHADTFNAARALEITVTERENEEDTT, C
ODRFIXNTEATIIXNTOFNAAG, JUTBE (F7F)IN ) BRETHEEZHBLT
WET, XBFEBFTOXRY ND—U TR, FEOXRICK>TRDAEUN HDTER + DR
LTLEETW,

RA70L—7TOBE

IS-ISE. BEIN—I T2 AEHRMICKY, REEES—EAT7ONA A —FKY ND =TT
FERAENTVWAEKEAEIATVWBR U IRAT—NL—742770RLTT, 2EL. V>



O /—ROBEZEDONROSEERIC, JL—X A Forwarding Information Base ( FIB ; &&ix1F
BqR—R) ZRXORAIVITEFIDEIC., " BNSEEOTES (—RICX/70L—7
EHENFET )ARETRENBNET, chsONAII0OL—T&F, —RHENTY MEX
EEQEN, FEBRNZTAYIOTZYIR—INOREC DN, UTILRALTELED
HEEZTPTVWT VT3V I CEREEEAD UM HYET,

IS-ISIL—FT 4> J7ORJNE. XY RD—=DVAVN=DI2AHO IO LS B —BHNBEEIL
—7EMBLETREDHIC, EIXBNL—FT12T ( SRHE&LVSRVE ) XA 70N —7E#XHZ
ALZFALET, ChSOAAZALIEKY, XY NT—IFFHLLVEBREBLCBITLTVWS
BTE. L—T77)—EENFRIEETNET,

L3vpn between PE1 and PE2

I
r z 7 1

Locatar= fo00:1000:0801::/48 Locator = folQ: 1000008 02:2/148
LB 100 - e 00-1000:a801::1/128 LB 100 - fo0d: 1000:a802:: 201 28

gl“ﬂﬁ cE2
CE1 G\é” 10.10.20.2
10.10,1,2 4 -
: .———h
© = ©
p—
K4 =
"
0,
Locaior I'J;D{IPIE;QD'QBHJ 8 & Locator !v:OIJ 1000 88200 f 48
LE100 - {c00:1000:0811::11/128 LB 100 - fe00: 1000:0 822,221 28

Primary path Lacatar r¢u-a 1[:-0':- 8803::145

LB 100 - fe00: 1000:0 803231128
s 5:condary path

R1.ZY hDO—J R RODK

— XY IR ERE

<#froot>

interface Loopbackl00
ipv6 address <>

interface <>
ipv6 enable

router isis <>

is-type level-2-only

net <>

address-family ipv6 unicast
metric-style wide
microloop avoidance segment-routing

## enabl es M crol oop avoi dance mechani sm
microloop avoidance rib-update-delay <>

## specify the tine in ns

router-id Loopbackl100



segment-routing srv6
Tocator <>

interface Loopbackl00
address-family 1ipv6 unicast

interface <>
point-to-point
address-family ipv6 unicast
fast-reroute per-prefix
fast-reroute per-prefix ti-1fa

## enabl es topol ogy-i ndependent | oop-free alternates (Tl-LFA)

segment-routing
srveé
encapsulation

source-address <>
|

locators
locator <>
micro-segment behavior unode psp-usd

## enabl es SRv6 Mcro-SIDs (uSIDs) the PSP-USD (Penulti mate Segnent Pop
- Utinmte Segment Pop

) flavor

prefix <configure the locator >

router bgp <>
vrf <>
address-family <> unicast
segment-routing srvé

## steering the packet using SRv6 uSID

locator <>

EFERET

XY RID—OICEENZWVEE., 10.10.1.024FY ND—DR@AR—EF——~NDz«477O03)
BGP)ZNLT7ONAZF—ITYZI1PENASTANA A —T Y D2(PEQICT RNZAL X&Eh,
10.10.20.0/24% Y R — D EPE2A SPE1ICT RNZA X&EhET,

<tfroot>

RP/0/RPO/CPUO:PEl#show bgp vrf mobility 10.10.1.0/24 detail
BGP routing table entry for 10.10.1.0/24, Route Distinguisher: 10.10.11.11:0

SRv6- VPN SI D: fc00: 1000: a810: e003: : / 64

Local



0.0.0.0 from 0.0.0.0 (10.10.11.11), if-handle 0x3c000090
Origin incomplete, metric 0, Tocalpref 100, weight 32768, valid, redistributed, best, group-best,
Received Path ID 0, Local Path ID 1, version 8
Extended community:

S

7E:fc00:1000:a810:€003::/64 >> fc00:1000:a810 ## locator of PE1, e003 ##B9%K,

<tfroot>

RP/0/RPO/CPUO: PEl#show bgp vrf mobility 10.10.20.0/24 detail
Local

fc00:1000:a822::22 (metric 2000) from fc00:1000:a822::22 (10.10.22.22), if-handle 0x00000000
Received Label

0xe0030
Origin incomplete, metric 0, localpref 100, valid, internal, best, group-best, import-candidate,
Received Path ID 0, Local Path ID 1, version 714
Ext ended conmuni ty:
PSI D- Type: L3, SubTLV Count:1, R 0x00,
SubTLV:
T:1(Sid information), Sid:fc00:1000:a820::, F:0x00, R2:0x00, Behavior:63, R3:0x00, SS-TLV Count:
SubSubTLV:

T:1(Sid structure):

Length [Loc- bl k, Loc- node, Func, Arg]:[32, 16, 16,0], Tpose-len: 16, Tpose-offset: 48

Source AFI: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 10.10.22.22:2

3 20M10.10.20.0/241F . O4 — A sid fc00:1000:a820: : & & U'EA%#e0030TPE1L®
PE2ASZEFEEhFET,

<tfroot>



RP/0/RPO/CPUO: PEl#show route vrf mobility 10.10.20.0/24 detail
Known via "bgp 100", distance 200, metric 0, type internal
Routing Descriptor Blocks

fc00:1000:a822::22, from fc00:1000:a822::22
<snip>

SRv6 Headend: H. Encaps.Red [f3216], SIDlist {fc00:1000: a820: e003::}

N
o EBRETI, DAZRIY—IYI2CEQBTONT Y N, 1>&2—Zvy K708
JILIN—2 3 26(IPvB)A Y X —3E5% 7 R L Afc00:1000:a820:¢003: : Z{F A L TPE2IZi#*
BEhxrd,

STEADYIREDPENZ K > THEBF/ENB/NTY K,

<ttroot>

Frame 2: 136 bytes on wire (1088 bits), 136 bytes captured (1088 bits)

Ethernet II, Src: Cisco_a7:8a:0d (c4:b2:39:a7:8a:0d), Dst: Cisco_ff:d4:16 (a0:b4:39:ff:d4:16)
Destination: Cisco_ff:d4:16 (a0:b4:39:ff:d4:16)
Source: Cisco_a7:8a:0d (c4:b2:39:a7:8a:0d)
Type: IPv6 (0x86dd)

Internet Protocol Version 6, Src: fc00:1000:a811::11, Dst: fc00:1000: a820: e003:

0110 .... = Version: 6
<0110 .... = Version: 6 [This field makes the filter match on "ip.version == 6" possible]>
. 0000 0000 .... ... .... = Traffic Class: 0x00 (DSCP: CSO, ECN: Not-ECT)

. 0000 0000 0000 1110 1111 = Flow Label: 0x000ef
Payload Length: 82
Next Header: IPIP (4)
Hop Limit: 254
Source Address: fc00:1000:a811::11
<Source or Destination Address: fc00:1000:a811::11>
<[Source Host: fc00:1000:a811::11]>
<[Source or Destination Host: fc00:1000:a811::11]>
Destination Address: fc00:1000:a820:e003::
<Source or Destination Address: fc00:1000:a820:e003::>
<[Destination Host: fc00:1000:a820:e003::]>
<[Source or Destination Host: fc00:1000:a820:e003::]>

Internet Protocol Version 4, Src: 10.10.1.2, Dst: 10.10.20.2

0100 .... = Version: 4

. 0101 = Header Length: 20 bytes (5)
Differentiated Services Field: 0x00 (DSCP: CSO, ECN: Not-ECT)

AT RLAELTEAENBPEIDIL—T/NY

ol

« JA{EJT ; fc00:1000:a811::11 >>i%1



2100,
« Dst: fc00:1000:a820:e003:: >> PE2 : %Oy — X,
e IPVBRT U AR—RMAYA—, KRIFIPVARAO— KR,

Topology-Independent - Loop-Free Alternate(TI-LFA)JIC & 2, STEENETZAIVB RNV
TY7TNRo

<tfroot>

RP/0/RPO/CPUO:PE1#show cef ipv6e fc00:1000:a820::
via fe80::a2b4:39ff:feff:d416/128, TenGigE0/0/0/9, 11 dependencies, weight 0, class O,

backup (TI-LFA

) [flags 0xb00]
path-idx O NHID 0x0 [0x8ef0f2b0 0x0]
next hop fe80::a2b4:39ff:feff:d416/128, Repair Node(s): fc00:1000:a802::2
local adjacency

SRv6 H.Insert.Red SIDlist {fc00:1000: a802::}

via fe80::9eel:76ff:feca:e8a8/128, TenGigE0/0/0/8, 4 dependencies, weight 0, class 0, protected [fla
path-idx 1 bkup-idx O NHID Ox0 [0x8f2db710 0xO0]
next hop fe80::9eel:76ff:feca:e8a8/128

PE1LEDA > Z—7 T4 ATenGigE0/0/0/8 ( 7"ZAXJINA ) #F
I IEEEDARY NDIER

P 2

Locator = fcld:1000-a801:2/48 Locator = fo00: 1000:0802::/48
LB 100 - fc00:1000:a8012:1/128 LB 100 - fold: 1000:n802: -2 128
CE2
CE1 10.10.20.2
10.10.1.2 3 o
B s @
-

Tong. PEZ

NG

PE1 "B‘Erlrazow Locator - fc00:1000:8820::/48
Locator- fol0; 10000081 0:/48 LB 100 - fe00: 1000:8822::22/1 28

LE100 - fcd0c1 000:a81 1111128 @ p 3 -+

P3
Locator - fe00o1000:0803:2/48
LB 100 - fe00-1000:4803:: 31128

2:XA4000L—T%RE

PE1T! > Ytengig 0108 A DT> FBE, PEIEPIEONY VT Y TNATIA 20N —TH5
bh, ChAPEITIYA20L—7EHEBMLAXDZXLF NI H—EhET,



<ffroot>

RP/0/RP0O/CPUO:PEl#show logging
RP/0/RPO/CPUO:

Mar 21 08:30:10. 244

UTC: 1ifmgr[307]: %PKT_INFRA-LINK-5-CHANGED : Interface TenGigE0/0/0/8, changed state to Administrative

14> R—7 I 4 ATenGigEQ/0/0/8N" A L TWBIBE, &HICFast Reroute(FRR)1 R MA"%
HLET, 2FVY., RTFT 1Y JRTIILFANATIEEENET,

<tfroot>

RP/0/RPO/CPUO:PEl#show cef trace
Mar 21 08:30:10.244 fib/common/frr 0/RPO/CPUO 43# t5991 Common: FRR-ITF-EVENT: proto=3 type=0 ifh=0x3c0
Mar 21 08:30:10.244 fib/common/frr 0/RPO/CPUO 13# t5991 IPv6: FRR-LOOKUP-DONE: evt=0, 1ifh=0x3c0000a0,

Mar 21 08:30:10.244 fib/comon/frr 0/ RPO/CPU0 12# t5991 | Pv6: FRR-| TF- EVENT: d obal Active; handl e: 0x3c(

Mar 21 08:30:10.244 fib/common/frr 0/RPO/CPUO 13# t5991 IPv6: FRR-ITF-EVENT: FRR Active; handle:0x3c000
Mar 21 08:30:10.244 fib/common/frr 0/RPO/CPUO 1# t5991 IPv6: FRR-EVENT: evt=0, notify protocol=1l, ifh=0
Mar 21 08:30:10.244 fib/common/fast 0/RPO/CPUO 20# t5991 Common: PLAT-UPD-FAST: Proto=common, Obj[FIB_D

08:30:10:307 (=, IS-ISHIBRBSERERN B V) £ T,

<#root>
RP/0/RPO/CPUO:PEl#show isis 1sp last 20

08: 30: 10: 307

1 Te0/0/0/8 DELADJ

08:30:10:35812, ZARIAA Y F R/NA(LSP)A' Z{E& 11, Small Form-Factor Pluggable(SFP)A*
FEEN., uloopHToOT14T7{bENEL

<#root>

RP/0/RPO/CPUO:PEl#show isis spf-log detail

08: 30: 10: 358 FSPF 2 5 2 PE1. 00- 00 DELADJ LI NKBAD
Delay: 50ms (since first trigger)
46257ms (since end of last calculation)
Trigger Link: P3.00
Trigger Next Hop: P3
New LSP Arrivals: 0

SR ul oop: Li nk Down



CNESDARYNZISISML—ATHMICHEE T DIHFE. REE N TL B Routing Information
Base (RIB; L—F 1 Y JEHR—R ) 07 v 7F— NEERRBIF, 65535 ms ~ 658 TY,

<ffroot>

RP/0/RPO/CPUO:PEl1#show isis trace all
Mar 21 08:30:10.308 isis/Mring_2801/std 0/RPO/CPUO t8712 isis_roca_event_schedule_result_debug:329
Mar 21 08:30:10.308 isis/Mring_2801/spf 0/RPO/CPUO0 t8712 1isis_roca_spf_Tlinkchanged_trigger:2609

Mar 21 08:30:10.358 isis/Ming_2801/std 0/ RPO/CPUD 6669# t8712 isis_roca_event_start: 1541

Mar 21 08:30:10.358 isis/Ming_2801/sr_ 0/RPO/CPUO t8712 isis_roca_sr_ul oop_prep: 3069

Mar 21 08:30:10.358 isis/Mring_2801/sr_ 0/RPO/CPUO 8451# t8712 isis_roca_uloop_install_exp_path:3915

Mar 21 08:30:10.358 isis/Ming_2801/sr_ 0/RPO/CPUO t8712 i sis_roca_prefix_update_run: 1040

Mar 21 08:30:10.864 1isis/Mring_2801/std 0/RPO/CPUO t8712 isis_roca_frr_run:1538

Mar 21 08:31:15.893 isis/Ming_2801/sr_ 0/RPO/CPUO t8712 isis_ip_rib_worker_del ayed_update_run: 2344

MLAD 7 O T 1 TR TORIBAT—X A,

<#froot>

RP/0/RP0O/CPUO:PEl#show route 1ipv6e fc00:1000:a820:: detail
Routing entry for fc00:1000:a820::/48
Routing Descriptor Blocks
fe80::a2b4:39ff:feff:d416, from fc00:1000:a822::22, via TenGigE0/0/0/9
Route metric is 6000
<snip>
SRv6 Headend: H.Insert.Red [f3216], SID-1list {fc00:1000:a802::} ##

this locator of P2 is inserted before the SRH

MLAA 7 9 F 4 7 7138 5 T M Cisco Express Forwarding(CEF) AT — & X,

<tfroot>

RP/0/RPO/CPUO: PEl#show cef ipve fc00:1000:a820:: detail
Tocal adjacency to TenGigE0/0/0/9
<snip>
via fe80::a2b4:39ff:feff:d416/128, TenGigE0/0/0/9, 10 dependencies, weight 0, class 0 [flags 0xO0]
SRv6 H.Insert.Red SID-Tist {fc00:1000:a802::}

## P node (locator of P2)sid is inserted into the packet



Load distribution: 0 (refcount 9)
Hash OK Interface Address
0 Y TenGigE0/0/0/9 fe80::a2b4:39ff:feff:d416

PE1ASREENENTY NE. BRIIDOT U T 1 7 &3E%E & L TP2MMicro-Segment
Identifier(uSID) & BRI L TPIEETEEE NET, /N7 Y NAP2CEIET 5 &, uSIDICBEEA
SNESRVEDEMEICK > TEIXNIL—FT 1V IANYZ—SRH)DO DT 2ILILEERBRA N H—
Th, TOE, TO/NTY NFMLAEIED T TPE2ICEIEENET,

P1 ez
Locator — feld:1000:0801:2/48 Locator - fe00: 1000:a802::/48
LB 100 - fe00:1000:3801: 17128 LB 100 - fe0d: 1000:a802:-2/128

CE1
10.10,1.2

CE2
10.10.20.2
Packet sant from PEY has 8 SRHwith active 19 destination as P2 E
- o
& < - - -
- o,
o PEZ
Locatoe. f00:1000:0810::/48 L;ﬁwm;u?ms;gﬁziﬁa
LE100 - fe00:1000:a811::11/128 @

-

F3
Locator - fe00:1000:a803:/48
LB 100 - fe001 000 :a803: 3128

3: MLARICEBE B /NA

MLADRBIICPE1S KRTPIC K > TEEENENT Y KN,

<tfroot>

Frame 1: 160 bytes on wire (1280 bits), 160 bytes captured (1280 bits)
Ethernet II, Src: Cisco_a7:8a:0d (c4:b2:39:a7:8a:0d), Dst: Cisco_ff:d4:16 (a0:b4:39:ff:d4:16)

Internet Protocol Version 6, Src: fc00:1000:a811::11, Dst: fc00:1000: a802:: >> during MA the 1st acti ve

0110 .... = Version: 6
<0110 .... = Version: 6 [This field makes the filter match on "ip.version == 6" possible]>
. 0000 0000 .... ... .... = Traffic Class: 0x00 (DSCP: CSO, ECN: Not-ECT)

. 0000 0000 0000 1110 1111 = Flow Label: 0x000ef
Payload Length: 106

Next Header: Routing Header for IPv6 (43) >> indicates the next header is a SRH

Hop Limit: 254

Source Address: fc00:1000:a811::11

<Source or Destination Address: fc00:1000:a811::11>
<[Source Host: fc00:1000:a811::11]>

<[Source or Destination Host: fc00:1000:a811::11]>
Destination Address: fc00:1000:a802::

<Source or Destination Address: fc00:1000:a802::>
<[Destination Host: fc00:1000:a802::]>

<[Source or Destination Host: fc00:1000:a802::]1>

Routi ng Header for |Pv6 (Segnent Routing) >>>>>>>>> SRH header which contains the orginal PE2 |ocator



Next Header: IPIP (4)
Length: 2

[Length: 24 bytes]

Type: Segment Routing (4)

Segnents Left: 1

Last Entry: O
Flags: 0x00
Tag: 0000

Address[0]: fc00:1000: a820: e003: : >>>>>>>>>>>>>>>> PE2 |ocator : function

Internet Protocol Version 4, Src: 10.10.1.2, Dst: 10.10.20.2
0100 .... = Version: 4
. 0101 = Header Length: 20 bytes (5)

D7) L#@EBRE,. MLAOBIZTO/NT Y RAP2IC& 2 THEFEh, SRHAP2IC &K > THIRE
nEXY,

<#froot>

Frame 1: 136 bytes on wire (1088 bits), 136 bytes captured (1088 bits)
Ethernet II, Src: Cisco_87:d8:58 (b0:a6:51:87:d8:58), Dst: Cisco_af:48:01 (c8:47:09:af:48:01)

Internet Protocol Version 6, Src: fc00:1000:a811::11, Dst: fc00:1000: a820: e003::

0110 .... = Version: 6
<0110 .... = Version: 6 [This field makes the filter match on "ip.version == 6" possible]>
. 0000 0000 .... ... .... = Traffic Class: 0x00 (DSCP: CSO, ECN: Not-ECT)

. 0000 0000 0000 1110 1111 = Flow Label: 0x000ef
Payload Length: 82
Next Header: IPIP (4)
Hop Limit: 252
Source Address: fc00:1000:a811::11
<Source or Destination Address: fc00:1000:a811::11>
<[Source Host: fc00:1000:a811::11]>
<[Source or Destination Host: fc00:1000:a811::11]>
Destination Address: fc00:1000:a820:e003::
<Source or Destination Address: fc00:1000:a820:e003::>
<[Destination Host: fc00:1000:a820:e003::]>
<[Source or Destination Host: fc00:1000:a820:e003::]>
Internet Protocol Version 4, Src: 10.10.1.2, Dst: 10.10.20.2
Data (62 bytes)

OAVN—2IAB (RBZY 7 F—REERAN—DHE ), FBAETNESRHIGHIBRE h, NI
Y NMEON—2 RE hi-&iB & Interior Gateway Protocol(IGP)/NATIEEENE T,

RP/0/RPO/CPUO: PEl#show cef ipv6 fc00:1000:a822::22/128
Tocal adjacency to TenGigE0/0/0/9
Prefix Len 128, traffic index 0, precedence n/a, priority 1
via fe80::a2b4:39ff:feff:d416/128, TenGigE0/0/0/9, 9 dependencies, weight 0, class 0 [flags 0x0]



path-idx 0 NHID Ox0 [0x8ef0f2b0 0xO0]
next hop fe80::a2b4:39ff:feff:d416/128
local adjacency

ATZ1-)OBE

1)

[Time] Toay XHD=ZX A

1] ::_:';IE\ = ) "\y 7\y AN
083010244 | 777 F '\77,\@*;;/\ 7TYTNA TI-LFA

LSPEZZ{EL. L WShortest Path

08:30:10:307 First(SPF) % 5+ & MLA( BUH—)
. RIBEHFBEL., R57 1Y UNMARNY XL e
08:30:10.358 EBELTWS MLA(T7OT747)

o BIER A Y—AHRYAICEY . FIBICSK/SA -
08:31:15.893 AR e Lk BB TR

&

CORFIXVRNTR, RYRND—=OAVN=D I ABLISISICR 2 TT RNZA XEND
SRV6 USID/NAAMLAZ FR—KR T2 HECODVTHALET, JEFFHFShIZNROCOEH
ZuSIDUAKNICEE/FSILTSBET, NFT71Y IR/ —RORERIBES—TVARAENLT
HEEN, ISISSPFOFENRY ND—024T—RNIC—BLTLWEWEETE, -7 0%
VWEREHRELE WK T,

et

OAN—2 I ANB, AHPEASH AT B /NI Y NEERIICHEES N I-USIDY—T > A%
AL, —BHRIGPRIARNKY T7OREICKELTICHFBP/—REBBLET, EESh
USIDIY RIRA >V RTOHATEILBBREEICKY), RBEIX M RTULEER., X474
TEEICVV—VICRYET, 1SS M O—=IL7TL—20TF Y 7F—KESRV6 uSIDTF—R 7
L—20BEOBOCOBRRIESENEAZS02a2VICKY), BRTRERNGEEBIL—T
AN AREICIRY)RT,

IS-IS USIDR—ADMLAR:, XA 20)L—77V—02N=2 T2 ACHL T, fHEREAE<
. MRODERBL. REFBEEYUI-YaVERHELET. Chid, BEEBL—FT 1>
TERERWBRS 74 Y VAT TFUVINEBE D, KBBSRVEHIER Y hI— I CEL
TVET,



AN R

« #show isisf > AR > A<>ipv6~ A ¥ OJL— 7 Bl <prefix> detail
» #show isis



BERICDW\T

VZAARIMRFOI—HFITEFNZFNDOEETHR—b VT VY ERHEITZ/HIC, #HEAIC
LBBREMBEDET. FARF XY MEBRLUTVET. L. BREEOKMERTH -
TH, EMARICLDFROLS BRIEERIIERINT BA. X3, ChSEIRROIEHE®ICD

WTERNEEZEVWEEA. BETHZHEEBIR (VIS5 T7 I EATEE) bHHhETESRTS
CETEHRULIEY,



