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| The SR architecture can be instantiated on various data plan
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dOCUMENT TNLFOOUCES TWO OAala-plane [NSLlant &aliong of on: of
(SR-MPL3) and SR over IPvE (SRvG).

over MPLS

v IPVADNGTH DI DT TR

¥ Tunnelinz MPLS ovepr JP provides a techpoloze that enables Segzment
Fouting (SR) in anllPvd andsor IPvE networlk where the routers do
not support SRvB capabilities [[PvE-5RH] and where WPLS forwarding
iz not an option. This is shown in Figure 2.
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Figure 2: SR-MPLS Enabled within an IP Network
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BSR-MPLS over IP (RFC 8663)
OS/R— SN TUVWBRRBETEHHAULTHELLE

MNo. Source Destination Protocol Leneth Info

1106.68.101.1 10.68.102.1 ICMP 138 Echo (ping) request id=0x717b, seg=1,

Frame 1: 138 bytes on wire (1104 bits), 138 bytes captured (1104 bits)

Ethernet II, Src: 00:00:00 00:00:10 (00:00:00:00:00:10), Dst: 00:00:00 _00:00:01 (00:00:00:00:00:01)
802.1Q Virtual LAN, PRI: ©, DEI: @, ID: 110

Internet Protocol Version 4, Src: 10.06.0.10, Dst: 10.06.0.20 nsit (ho MPLS, IPv4 only)

Internet Protocol Version 4, Src: 10.68.101.1, Dst: 10.68.102.1
Internet Control Message Protocol

tra
. > User Datagram Protocol, Src Port: 56622, Dst Port: 6635 ‘ R1
MultiProtocol Label Switching Header, Label: 16, Exp: @, S: 1, TTL: 64
—

0/0 0)10.0.0.20/32

t

-‘ R10 ‘ \ SR segment endpoin
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Segment Routing over IPv4Z 3319 5—3FEx (SRv6 over IP)
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mi5R &9 BVXLAN FabricdDfyl

Prefix NH (backup) Protocol Prefix NH (backup) Protocol
10.0.0.10/32 R10 BGP 10.0.0.10/32 R10 BGP
10.0.0.20/32 R20 BGP 10.0.0.20/32 R20 BGP

ECMP
(VXLAN)

Prefix NH (backup) Protocol Prefix

10.0.0.20/32 R1 BGP 10.0.0.10/32 R1
R2 R2

NH (backup) Protocol

CE/host-01 CE/host-02
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|5 Frame 7: 170 bytes on wire (1360 bits), 170 bytes captured (1360
Ethernet II, Src: 00:00:00 _00:00:10 (00:00:00:00:00:10), Dst: 00
802.1Q Virtual LAN, PRI: @, DEI: @, ID: 1015

L
bits)
:00:00_00:00:15 (00:00:00:00:00:15)

Internet Protocol Version 4, Src: 10.10.15.10, Dst: 10.10.15.15
Generic Routing Encapsulation (IP)
Internet Protocol Version 4, Src: 10.10.16.10, Dst: 10.15.25.25
|>_Generic Routing Encapsulation (IP)

_iEcho (ping) request
” =
|> Frame 8: 146 bytes on wire (1168 bits), 146 bytes captured (1168 bits)
Ethernet II, Src: 00:00:00_00:00:15 (00:00:00:00:00:15), Dst: 00:00:00_00:00:25 (00:00:00:00:00:25)

802,10 Virtual [AN, PRI: O, DET: O, ID: 1525
Internet Protocol Version 4, Src: 10.10.16.10, Dst: 10.15.25.25
Generic Routing Encapsulation (IP)

Internet Protocol Version 4, Src: 10.15.27.10, Dst: 10.15.27.25
Internet Control Message Protocol

Internet Protocol version 4, Src: 19.15.27.16, Dst: 19.15.2/.25
Internet Control Message Protocol

Time Length  srcMAC VID Protocol  Source Destination Info Time Length  srcMAC VID Protocol  Source Destination Info
5.200079 170 00:00:00_00:00:10 1015 ICMP 10.15.27.10 Echo (ping) request id=0x0008, seq=0/0, ttl=255| |5.200079 170 00:00:00_00:00:10 1015 ICMP 10.15.27.10 Echo (ping) request 1id=0x0008, seq=0/0, ttl=255
5.200465 146 00:00:00_00:00:15 1525 ICMP 10.15.27.10 10.15.27.25 Echo (ping) request 1id=0x0008, seq=0/0, ttl=255| |5.200465 146 00:00:00_00:00:15 1525 ICMP 10.15.27.10

1d=0x0008, seq=0/0, ttl=255
>
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J%LODLJR"c‘:”AnvcastE’JTdSID_CGDﬁ "7 ETE U, GREDHAE

[1] GRET> RiR > FEO7 RL R 2184 NH (backup)
EZFH(CR1/R2m A (CPrefixEZZE X CEINDHT 10.0.0.10/32  R10 (R2)

-Prlma

-Secondary pathA (510l : 10.0.2.12)

ry pathﬁﬁ S[o] : 10.0.1.12) 10.0.0.20/32  R20 (R2)

Protocol
BGP
BGP

Fa— == N

; ! Prefix NH (backup)

10.0.0.20/32

[2] EEIADY > 256N R2
R10/R20AMIDRER(CBGP PICE#IA 10.0.1.12/29 Rl

10.0.1.12/28  (R2)
10.0.2.12/29 R2

Protocol

BGP
BGP
BGP
BGP

Ri#tshow ip route repair-paths

B

B

10.0.0.10/32 [20/0] via 10.1.10.10, 08:51:21
[RPR1[20/0] via 10.1.2.2, 08:51:21

10.0.0.20/32 [20/0] via 10.1.20.20, 08:51:21
[RPR1[20/0] via 10.1.2.2, 08:51:21

RlO#show ip route

B

10.0.0.20/32 [20/10] via 10.2. 8:45:42
[20/10] via 10.1. 8:45:42

10.0.1.0/28 [20/10] via 10.1.

10.0.1.8/29 [20/10] via 10.1.

10.0.2.0/28 [20/10] via 10.2.

10.0.2.8/29 [20/10] via 10. 2.

qr 10.0.2.12/28  (R1)

CE/host-01 CE/host-02

[3] GREDF 1L LiEIR
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B PHRDIEIR" & "Anycasti/RSID T DIFRE"ZETE UTe. GREDHE

. R]_ j& \E}R Lj 77_15/_\ [ [aclan && vlanid == 220
WD WNI  Protocol  Source Destination b — ﬁ - WD WMNI  Protocol Source Destination
110 5004 IPv4 10.68.4.208 10.68.4.207 AN —_— s
110 5002 IPv4  [16.68.2.261 110.68.2.202 :>éE\ % Ej:»Rlﬁ‘%EE
110 5002 IPv4 10.68.2.202 10.68.2.201
110 5002 IPv4 10.68.2.203 10.68.2.204
110 5002 IPv4 10.68.2.204 10.68.2.203 [ |wxlan && vlanid == 220
1106 5002 IPv4  10.68.2.205 10.68.2.206 A | Froical [Saac R
110 5002 IPv4 10.68.2.206 10.68.2.205 5004 IPv4 10.68.4.208 10.68.4.207
116 5002 IPv4  10.68.2.207 10.68.2.208 5002 IPvA  10.68.2.201 10.68.2.202
110 5002 IPv4 10.68.2.208 10.68.2.207 g sCIVIP 5002 IPv4 10.68.2.202 10.68.2.201
110 5003 IPv4 10.68.3.201 10.68.3.202 5002 IPv4 10.68.2.203 10.68.2.204
Frame 5: 144 bytes on wire (1152 bits), 144 bytes captured ( /(VXLAN) o Seininca _
Ethernet II, Src: 00:00:00 00:00:10 (00:00:00:00:00:18), Dst L Seiien
802.1Q Virtual LAN, PRI: @, DEI: @, ID: 110 iggi ;gzj 12'22';223 ig'zz'i'ig;
Internet Protocol Version 4, Src: 10.0.0.10, Dst: 10.0.1.12 S Sy
Generic Routing Encapsulation (IP) zggg igzz igiz;igi 1?22;;2;
Internet Protocol Version 4, Src: 10.0.0.10, Dst: 10.0.0.20 e e
User Datagram Protocol, Src Port: 12551, Dst Port: 4789 Frame 26: 144 bytes on wire (1152 bits), 144 bytes captured
Virtual eXtensible Local Area Network Ethernet II, Src: 00:00:00_00:00:20 (00:00:00:00:00:20), Dst

S B 802.1Q Virtual LAN, PRI: @, DEI: 0, ID: 220
. R2 ’iEJ:R L) 7::15 E| Internet Protocol Version 4, Src: 10.0.0.20, Dst: 10.0.2.12
AL _ “ =2 Generic Routing Encapsulation (IP)
Destination % —
=EEENR25EH

1 |wxlan && wlanid == 110

Protocaol Source

Internet Protocol Version 4, Src: 10.0.0.20, Dst: 10.0.0.10
User Datagram Protocol, Src Port: 34739, Dst Port: 4789

Virtual eXtensible Local Area Network

v ALY IENEIPv4) RL AT, TE/FRRTE=¥> 77 R L EIRDSN A
v ) D OEERSFEOEFIFORGENRE UTIZE) K777 O—FDHIFIEIR
v static route COH—EXYVE> T ERS>TE@) ERACIREYRFENAE |2
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X (3. EE—0DEdge/ — RCWITDIEHD IV RLAEIDITIC ST
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m“Flex-Algof/RSIDEID JT"ZBELUTZ. VXLAND Y <L REIR

[2] PrefixB{izDFZ &I

e e

[3]1 )\ O7YvITINADFIBERILFINA EDHTF

-BGP PIC
-BGP ECMP

CE/hos

~

CE/host-02

[1] VXLANI> Rk > RRD7 RL A 3TEH

-ECMPH
-Primary pathH

(08 : 10.0.0.{NODE-ID}
(08 : 10.0.1.{NODE-ID}

-Secondary pathAH (<@l : 10.0.2.{NODE-ID}

10.0.0.10/32
10.0.0.20/32
10.0.1.10/32
10.0.1.20/32
10.0.2.10/32
10.0.2.10/32

NH (backup)
R10 (R2)
R20 (R2)
R10 (R2)
R20 (R2)
R10 (R2)
R20 (R2)

Proto

BGP
BGP
BGP
BGP
BGP
BGP

R2
10.0.1.20/32
10.0.2.20/32

R1 (R2)
R2 (R1)

Prefix NH (backup) Proto
10.0.0.20/32 R1 BGP

BGP
BGP

R1#tshow ip route repair—paths

~(snip)”~

“(snip)”

10.0.0.10/32
10.0.0.20/32
10.0.1.10/32
10.0.1.20/32
10.0.2.10/32

10.0.2.20/32

[20/0] via 10.1.10.10, 00:10:48
[RPR1[20/0] via 10.1.2.2, 00:10:48
[20/0] via 10.1.20.20, 00:10:48
[RPR1[20/0] via 10.1.2.2, 00:10:48
[20/0] via 10.1.10.10, 00:10:48
[RPR1[20/0] via 10.1.2.2, 00:10:48
[20/0] via 10.1.20.20, 00:10:48
[RPR1[20/0] via 10.1.2.2, 00:10:48
[20/0] via 10.1.10.10, 00:10:48
[RPR1[20/0] via 10.1.2.2, 00:10:48
[20/0] via 10.1.20.20, 00:10:48
[RPR1[20/0] via 10.1.2.2, 00:10:48

= VNI 5004 CFIFA)
= VNI 5002 C#IF)
= VNI 5003 C#IR)

R10#tshow
" (snip)”
C
B

C
B

C
B

ip route repair—paths

10.0.0.10/32
10. 0. 0. 20/32

10.0.1.10/32
10.0.1.20/32

10.0.2.10/32
10.0. 2. 20/32

is directly connected, Loopback0
[20/10] via 10.2.10.2, 00:10:48
[20/10] via 10.1.10.1, 00:10:48

is directly connected, Loopbackl
[20/10] via 10.1.10.1, 00:10:48
[RPR1[20/100] via 10.2.10.2, 00:10:48
is directly connected, Loopback2
[20/10] via 10.2.10.2, 00:10:48
[RPR1[20/100] via 10.1.10.1, 00:10:48
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m“Flex-AlgoRY/RSIDEID HTC" %=

M [vlanid == 110

VID VNI Protocol  Source Destination
110 5004 IPv4 10.68.4.207 10.68.4.208
110 5002 IPv4 10.68.2.201 210.68.2.202
110 5002 IPv4 10.68.2.202 10.68.2.201
110 5002 IPv4 10.68.2.203 10.68.2.204
110 5002 IPv4 10.68.2.204 10.68.2.203
110 5002 IPv4 10.68.2.205 10.68.2.206
110 5002 IPv4 10.68.2.206 10.68.2.205
110 5002 IPv4 10.68.2.207 10.68.2.208
110 5002 IPv4 10.68.2.208 10.68.2.207
110 5004 IPv4 10.68.4.201 10.68.4.202
110 5004 IPv4 10.68.4.202 10.68.4.201
110 5004 IPv4 10.68.4.205 10.68.4.206
110 5004 IPv4 10.68.4.207 10.68.4.208

Frame 65: 120 bytes on wire (960 bits), 120 bytes captured
Ethernet II, Src: 00:00:00_00:00:10 (00:00:00:00:00:10), Ds
802.1Q Virtual LAN, PRI: @, DEI: @, ID: 110

Internet Protocol Version 4, Src: 10.0.1.10, Dst:|10.0.1.20|

User Datagram Protocol, Src Port: 12551, Dst Port: 4789

v Virtual

Flag
Grou
VXLA
Rese

CE/host-01

v 9w LT, TE/FRRTE/Z¥>
v ERFIC. ECMPHBIRETCTE>
v H—EXTY WY E>J(E&ingressTEBIICIEE S
v S ZAR— MIIGPEESBRDprefix BAIDOHIHIE)

CE/host-02

TBEUTZ. VXLAND T L REER

1 [vlanid == 220

VID WNI  Protocol  Source Destination

220 56004 IPv4 10.68.4.208 10.68.4.207
220 5003 IPv4 10.68.3.202 10.68.3.201
220 5003 IPv4 10.68.3.201 i10.68.3.202
220 5003 IPv4 10.68.3.204 10.68.3.203
220 5003 IPv4 10.68.3.203 10.68.3.204
220 5003 IPv4 10.68.3.206 10.68.3.205
220 5003 IPv4 10.68.3.205 10.68.3.206
220 5003 IPv4 10.68.3.208 10.68.3.207
220 5003 IPv4 10.68.3.207 10.68.3.208
220 5004 IPv4 10.68.4.204 10.68.4.203
220 5004 IPv4 10.68.4.203 10.68.4.204
220 5004 IPv4 10.68.4.206 10.68.4.205
220 56004 IPv4 10.68.4.208 10.68.4.207

IP Flex-Algorithm/~\DHA%F

® VNI 5004 (&B53)

Frame 50: 120 bytes on wire (960 bits), 120 bytes captured
Ethernet II, Src: 00:00:00_00:00:02 (00:00:00:00:00:02), Ds’
802.1Q Virtual LAN, PRI: @, DEI: @, ID: 220
Internet Protocol Version 4, Src: 10.0.2.10, Dst:
User Datagram Protocol, Src Port: 18730, Dst Port: 4789

® VNI 5003 (£1%)

77 KL EIRDORN A
BGPiEEADERF

15


https://datatracker.ietf.org/doc/draft-ietf-lsr-ip-flexalgo/
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(1R57] CDTE/NR, EDXDICHRETD ?

| Stacked Tunnel® 7' O0—FDBE Flex-Algof 72’ O0—FDi&

BE > R ICEBDIPv4” KL X (SID)ZEIDHT > HOACEERDIPV4A RL X (SID)ZEIDHT
v sourceldiEfliE A 9 BSID%Z1EIR v’ sourceldFest &R BSIDZIEIR

= Anycast AddressT/\w O 7w T)\A%ZFF = IPOFRREEEET/\W 077w T )\ X =R

Ml O3> bO-I)LTL—>0inRELU C/RERIGE 0O —ERDSIDTTERIAE (SRH/IPV6&AERAIEE
(Longest MatchZz#IA UFIB(C[REIfFEA) O 12 )21 > XKD/ \RDEE1E

HEm O fREEPOIEEN MROSHKCEND 0O BELRDTE/FRREENHEIFIFIAIC/EDESD
(BGP. IGPiL&R. U2 DL AV ZADF)

o o

OO TCTHIZ# 2 POOTCTHIZ# 3
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BECMPI> bOE—I1BEHROISHNLICDULNT
OIPv4EnX CEENMEREFR
OgjieE UT. ECMP-aware TEICXILT D ?

> out of scope&E T B EBEIRR, <] YOS THE# 2

[ \YSIERIPVANY D (CIEM | )\ S 1EZIENMUDPICIEM | SRH/IPVEAY HZREEHR

= > IXETTIPY” RL R (B > IXETh— hES(CIgN > VXLANZEDOAW S S %z #3
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