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TILFTARIILIGRILARSLSYFUY

TDEFEY2—/LTEH, wAFTa hal FTUL AL v F 7L Cisco AA v T TDOREFIE
WZOWTRIBH L £97,

TILFTORIILSRIL RAAYFUOIDHIFEIE

s FTua ha T YL AL vF T (MPLS) 777 AT —va iR —hENT
WEH A,

¢« MPLS x RKfmik=r=> F (MTU) IZ¥R—FENTWEHA,

TIILFFTORIIL SR RS vFUHIZEET 15

~NFTa han YL ALy F 7 (MPLS) X, LAY 3 (R NT—T @) —TF 4
TDOFBEOH DR E VA Y2 (T—HX VI E) AL vTF U TONRT p—~< 2 A IO
BAMAEDLEZLDOTT, MPLSIZED, BEFOX Y NU—27 A VT T ANT 7 F v 2Rt
2T B e, P REEIULT AR L 20D, Ry N — 7 HAROLI /2 E
MO TE B X D120 £9, MPLS 7—F% 7 7 F v [TFZ#HMERHY ., LA ¥2T7
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TALFTORALSRILRLYFUY (MPLS) DFEE |

B < 770ra0 520 210 vF oy 0EEDHS

) a = EEICRAE DY THEAT A ENTEET, MPLSOH R — ME, §_XTHOLA
Y37 v bac LTSN, SHOXR Yy U —7 TRIICIREEINTHDEHD L0 4
WX ITEBENT- A — U TR RRETT,

TIILFTORIIL SRIL RA VF U DEEEDERAA

TGPV AL v F UL, @Oy MgkT 7 Ju o —ThY, T2V U (LAY
2) AAF LT DONR T —< L ABLIRNNT 7 ¢ v 7 EHEBREY Xy NV —28 (LAY
3) —T 4 T OPREM, T, BLORT =~ U ARHEEENTHET,

INJL RA Y TF T HRE

WD A YIMEAN=ZALTIE, X7y FRARy NU—7 Zi@imT b L&, HAAL vF 0
2y N OERREICEE T 2T RTOFRE LA VI~ =i LEd, ZofFRE/L—
TAVT T—=TNMRBROA T v 7 AELTHERALT, X7y ORI AN Ry TEREL
7,

b —ATIE, ~y X —THE—FZYT 57—V RiZ5E%ET KL A7 4 — L KT
BN, JFAICE->TUE, o~y H— 7 4 — LV RBRESTIHAELH Y T, TORE, ~v
H—=DHTIE N > RNEIRT 28 A, » T TEINZEITTHAMLERH Y £, iz, £X
A v FTHHERT — T VRBEBITOLERH Y 77,

TN AL v F T T, VA VYINy =D —EIZTETSNET, 0k, VAT
3y H—E, TAULLE WD EEROMELEICY y T SNET,

BEHDOEIL D~ X —TEIZFE LRI A MRy THRBREINDIBEEIL. 205D~y X —%dH
Lo~V B 7 TaEd, EE. T-VNIREEMI T2 (0FE0, XFy MEFnZ?
NBIDOE D TH B ARENEILSH D03, ERiEHEREIC Lo TERBIARGE —#ED X r v b)) R LF
ﬁ—o

WADTNVEIIT, VA Y37y b Ny X —DONFRETFIZESWTWAXEETHD £8
oo T2 21, BEd Yy T TOBEHEIEIL—T 47 RY — 2SS T L H Y F9,

TAULEEN L TCHE, HOT AL ANy X =N A Y38y hORHCENESNET, 20
Ny L=, Ny hO—EE L TRy hT—27 2N L sk anEzd, *v NU—7NO%K
MPLS A A v F &I T HtkfiA v 7Tk, 7-9UEIAT v 7S, "7y b~y X —TRiES
DTV OMPLSHEIET — 7 VR A L CHRE N S E 3, 207D, Xy NU—
J &N LTe’ Ty NOBEEHIINT v b~y X —ZFHiHIi T 2 L8IEH 0 £HA, TFVVITHE
FEESNTOWRVWEEEDOME TH B2, MPLSHRET — 7 VIR 7 v A3 OEE T
7

INILINA T 4 2T DER

—

Py NT—=TNOET~) AL vF o7 n—% (LSR) 1%, kA% 7 A 2R T E
DT IEZEFEHT DO THN LT — DV RIREEITWET, 20T Y vo— gy
X, RS T 4 T EMENET, KA LSRIT. BEPMMTo1T7 0V XA T 4 T %
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| SAFFaraLSRLRAYFUYT (MPLS) OHFE
meis L« 3ven I}

RAN=TEMLET, ZOXIITRAN= AL v FIZT NN NA T 4 7Bk S ED
T, ROT v hail Lo TRESNET,

s TV e k3w (LDP) : MPLS *v hU—27NOET LSR %, MPLS * > FU—
T TRy TNARy TEEEYR— T DDODT )N INA T 4 T ERE TR TE
ER

« Border Gateway Protocol (BGP) : MPLS N"—F ¥ /L 7' J 4 X— | xv kU —27 (VPN)
Y R— T DDA

T UAFE R RIALSRA 2B R A NR—LSRBIZEEENTWAEA, H—DIP /37 v b
WCE o TBEESND TUVEIL, /N7y FOEREEM 7 7 A% KT T2DIZLSRBIZ L - THEIY
BTHNTETNMETT, 20D, IPXTy MRy NT—27 Zlilmd 512250 C, 790
EIIAERINET,

LDP 5% E DFEMIZ DUV TIE, KIZH 2D TMPLS: LDP Configuration Guide] #ZfR L T 72 &0,
http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/mpls/config_library/xe-3s/mp-xe-3s-library.html

N

GE) -0 Y ORBIIHIREN T D72 (FFIZECMP TiX) . LDP 7L 7 4 L& U >
THEENT DR/ HEREINET, LDP 7L, V—HDLV—T Ry ) f X —T = A
AREDT 2N T LT 4w I ARBIONT a— L =T ¢ 7 T —T L TRIERREIC
TAOVENDDLT VT 4 v 7 ACOBREN B TEHEDOLE LET,

MPLS L 1 ¥ 3VPN

~NF7a ha YL AL v F 7 (MPLS) N—F ¥ LT T A _X—kxy hU—2 (VPN)
X, MPLS 7" & — a7 2y NI =7 IC k> THA#GE SN DY F THE S
F, HHAL~—H A FTIE, 1 OUEDOH AL ~— T (CE) V—4713, 128U LD
TanNg F—xvY (PE) —HXIZERSNET,

MPLS L1 ¥ 3 VPN Z X ET D HIIC, MPLS, 7L ~7' e =L (LDP) ., BLX A=
T AS VAT T—F 47 (CEF) B, Xy hU—=2IZA VA R =L INTWAHLENRD
DEd, PEL—F%ZET, aT7HNOTXTO/NL—HL, CEF BLOMPLS 5tz ¥R — KT
XOHMENRHY £,

MPLS QoS EXP D53 <v—F 24

QoS EXP Matching #REZ 4 4LX, IP X7y hO~ALFTr ha)l T 2L v F o T
(MPLS) Experimental &' b (EXPE > ) 74—V RKEZEHEL T, XY NI—2 vTT7 1 v
JESEL =X T T ENRTEET,

QoS EXP Matching ##E % FH 3" 4L1X. MPLS /X7 > k@ MPLS EXP 7 1 —/b RIZEZ & ET
LZLIZEoTRY NI—2 T 74 v 7 BB TEET, MPLSEXP 7 1 —/L R TR -7
WBERIRTHZ LIZX 0, \ERIC Ny Yy "BV ERTIAF VT 1 2/ LIy b
=X T HIENTEET, MPLSEXP EDORREIZ L - TRO Z E B3 AREICR D 7,
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TLFTARALSRL RS vFoT (MPLS) DEE |
B < 770rans5xn 21 vFov0mESS

T TUVIDRE: BFET R BEATY—F T TBHN T T o v BNERSNET, 08
X, T 7 4 v BEEOEBRIEN LV, DF D, P—ER T TRHEITDH LK
DZo7reAZEMLET, NT 74y I 08EIE FTARXR—ZAD QoS IRt T =
YITDTTA=Y arR—xr hTT,

FS2490DR)VGEIR—F2T RV 7 Tid, FREESNTZLV— & EED b
T4 I NREEENDLN, O Ry 7 Ll —F o S ENET, FT T4 v D
=X, Xy b 7e—ERBELTCERLEXAT S HETT, Xy b v—F
VT ERFRATIIE, Xy NV EBHOBRTIAFT VT 4 LV ERIT— R
TAET D ENTEET,

REREHIRR
LLFIZ, MPLS QoS EXP D43 L ~—% U 7T A HNFHED —EZ2 R LET,

B F— RN A T FT—FOBRYR—FENES, a— A7 = FEPAR—b
SNFEEA,

e FAR—FEND QoS Z/—FEDOHIHIL 0~ 30 TT, (BEF31 D QoS 7 L—F) .

* QoS ARV v —%fiH L7z EXP ~—x > ZIISMNE 7~V CTORY KR — S Ed, WD
EXP v —F > 7 IR —FEINEHA,

O — > N E I_l_I :
TIILFTARAILSANILRAYFUOIDEERE
DRV a T, MPLS AL wF o 7 CERE I A A v T 2 G 5 72 OB 7 FEARER
ERAT D FIEICHOWCHE L £,
MPLS 7\4“J9‘->7“H§0)Z4‘y9‘-0)a§i

VA3 AA v F EOMPLS AA »F 7 TlE, Cisco Express Forwarding 231 % —7 /L T 5 s
ERdH 9,

N

GE)  ipunnumbered ==~ > RiX MPLS &% /& ClE A — F STV ERA,

FIRDOHE

enable

configureterminal

ip cef distributed

mpls label range minimum-value maximum-value
mplslabel protocol Idp

apwbdD-=

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av
I 4K



| SAFFaraLSRLRAYFUYT (MPLS) OHFE

F IR D

mpLs iz A0 2 1 v FoiE [

ARV RFEEETIVa Y

=)

AT w71 |enable
1 -

Device> enable

¥i#E EXEC T— F&EADIZ L £,

Tu T IRERENTZHNAT = RE AT LE
—gﬂO

25 72 |configureterminal

Ta—N)L ar 74X al—3ay T— NEBG

i - LET,

Device# configure terminal

R 73 |ip cef distributed AA FTVAI I AT VA T T—F 47
B - A X—T WV LET,

Device (config) # ip cef distributed

R T w 7 4 | mplslabel range minimum-value maximum-value Ry N AV H—T 2 A ALFTMPLS 77U A —
i - oa U CAATREA m— L T UL ORI & RE L
ij—()

Device (config)# mpls label range 16 4096

R v 75 | mplslabel protocol Idp 75 v N7 #+— 2O Label Distribution Protocol % 5
15“ : E Ljﬁj‘o

Device (config)# mpls label protocol ldp

MPLS S5 FHD A A v FDHTE
AT AA v F EDO MPLS 515 TlE, IPv4 X7 v b DEREN A R —T T 72 > TN D LLIEHR
HHFET,

)

GE)  ipunnumbered ==~ > RiX MPLS % /& ClE¥ A — h STV EHRA,

FIEDHE

enable

configure terminal

inter face type slot/subslot /port
mplsip

mplslabel protocol Idp

end
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B <1570 ransA s vF v roBE0RR

F IR D

TALFTORALSRILRLYFUY (MPLS) DFEE |

ARV RFEEETIVa Y

=)

AT w71 |enable it EXEC E— RZ AL ET,
i) T NRRRINTEHNRAT—RE AN LE
—g—O
Device> enable
R T w 72 | configureterminal JTa— )L a7 4 X2 lb—3ay B— FEELG
15“ : L/ij‘o
Device# configure terminal
A7 73 |interface type slot/subslot /port FHEY b A=V Ky b AP =T = AEHE
15 - L. AV E—Taz2AA A T4 Fal—1g L E—
NERGLEST, A v TFRIEA v F2—T =4 R
Device (config) # interface gigabitethernet 1/0/0 (S\q) 0)§%é§0)ﬁﬂ%fgkazfﬁIJE£7$O
Device (config)# interface vlan 1000
ATy 74 mplsip =T KA v B —T = X (FHE Y b A —
i - Xy b)) A v TFEBA =T oA R
(SVD) . FiFA—F F ¥ F T 72 IPv4 X
Device (config-if)# mpls ip 4 s MPLS ﬁijiéffﬁ/;j”z Liﬁ—o
R T 75| mplslabel protocol ldp A V% —7 = A AD Label Distribution Protocol % &
15“ : H/:E’L/iﬁ—o
GE) MPLS LDP /X, Virtual Routing and
Device (config-if)# mpls label protocol ldp Forwarding (VRF) LB —T 2 A AT
AT HZ LT TEERA,
RXTv 76 |end A B =Tz A AL T 4 Fal— g F—F
il - AT L. FPHE EXEC £— FIZRY £,

Device (config-if)# end

TILFTORIILSRILAAYF U DEEDHESR

DRI a s TiE, MPLSD AL v T o 7 LERE DR EICRIBENRN 720 2 & 2R3 5 FiEl

—

DWTHALET,

1K
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mpLs 2 1 v 7 > s oHRokE [

MPLS XA v F 2T DEFDIER
Cisco Express Forwarding 28 IE L < R EIN TV 5D Z & 2R3 5121E, showip cef summary =
~ U RERITLET, WRICART X RMABAERINET,

FIEDHE

1. show ip cef summary

F IR D FH

show ip cef summary

1 -

Device# show ip cef summary

IPv4 CEF is enabled for distributed and running
VRF Default

150 prefixes (149/1 fwd/non-fwd)

Table id 0x0

Database epoch: 4 (150 entries at this epoch)
Device#

MPLS 51X DIERKDFEER

MPLS RN TE L < E SN TWD Z & il 7 5 121%, show mplsinterfacesdetail =~ > K
ERITLET, WITRT X RBARAERINET,

\)

G¥)  MPLSMTUEIX, T 74/ FTIEAR— FE721EAA v F O IPMTU {8 & [F% T9, MPLS O
MTU REZV AR —FENTWEHR A,

FIEDHE
1. show mplsinterfaces detail
2. show running-configinterface
3. show mplsforwarding

FIED %

AT w71 show mplsinterfaces detail
1 -
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B vwsszommor:z

For physical (Gigabit Ethernet) interface:
Device# show mpls interfaces detail interface GigabitEthernet 1/0/0

Type Unknown

IP labeling enabled

LSP Tunnel labeling not enabled
IP FRR labeling not enabled

BGP labeling not enabled

MPLS not operational

MTU = 1500

For Switch Virtual Interface (SVI):
Device# show mpls interfaces detail interface V1anl000

Type Unknown

IP labeling enabled (1ldp)
Interface config

LSP Tunnel labeling not enabled

IP FRR labeling not enabled

BGP labeling not enabled

MPLS operational

MTU = 1500

AT w72 show running-config interface

1 -

For physical (Gigabit Ethernet) interface:
Device# show running-config interface interface GigabitEthernet 1/0/0

Building configuration...

Current configuration : 307 bytes
!

interface TenGigabitEthernetl/0/0
no switchport

ip address xx.xXX.X.X XXX.XXX.XXX.X
mpls ip

mpls label protocol 1ldp

end

For Switch Virtual Interface (SVI):
Device# show running-config interface interface V1anl000

Building configuration...

Current configuration : 187 bytes
I

interface V1anl000

ip address xxX.XX.X.X XXX.XXX.XXX.X
mpls ip

mpls label protocol ldp

end

AT w73 show mplsforwarding

1 :

For physical (Gigabit Ethernet) interface:
Device# show mpls forwarding-table
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TLFTARIALSAL A vF LTI ET s ronsEs ||

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface

500 No Label 12ckt (3) 0 Gi3/0/22 point2point
501 No Label 12ckt (1) 12310411816789 none point2point
502 No Label 12ckt (2) 0 none point2point
503 566 15.15.15.15/32 0 Po5 192.1.1.2
504 530 7.7.7.7/32 538728528 Po5 192.1.1.2
505 573 6.6.6.10/32 0 Po5 192.1.1.2
506 606 6.6.6.6/32 0 Po5 192.1.1.2
507 explicit-n 1.1.1.1/32 0 Po5 192.1.1.2
556 543 19.10.1.0/24 0 Po5 192.1.1.2
567 568 20.1.1.0/24 0 Po5 192.1.1.2
568 574 21.1.1.0/24 0 Po5 192.1.1.2
574 No Label 213.1.1.0/24[v] O aggregate/vpnll3

575 No Label 213.1.2.0/24([v] O aggregate/vpnll4

576 No Label 213.1.3.0/24[V] © aggregate/vpnll5

577 No Label 213:1:1::/64 0 aggregate

594 502 103.1.1.0/24 0 Po5 192.1.1.2
595 509 31.1.1.0/24 0 Po5 192.1.1.2
596 539 15.15.1.0/24 0 Po5 192.1.1.2
597 550 14.14.1.0/24 0 Po5 192.1.1.2
633 614 2.2.2.0/24 0 Po5 192.1.1.2
634 577 90.90.90.90/32 873684 Po5 192.1.1.2
635 608 154.1.1.0/24 0 Po5 192.1.1.2
636 609 153.1.1.0/24 0 Po5 192.1.1.2

Device# end

TILFTAOFIILIRILAAYFUOTICEAT HF0DHMD
SEZE&H

EpER=

REEIEH I=ZaFILEA R

COETHHAT S av L ROEERRE | O I~ F7Fa han 7~ 24 vF 7 (MPLS)
Sk L OME A A IEOFEA, a<w R OHEZSBL T ZEV, Command
Reference (Catalyst 9300 Series Switches)

TIILFTORIILSRIL RS YTF T DHEEERERE
WORIZ, ZOFEY2— /LTt T 2HEDY UV —2 B L OEEEHRZ T~ L ET,

N6 DOBEREIE, FRCHRR SN TWARWRY | BAShY U —=RLUEOTXTDY J—XT
EHTE £,

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h
4 F




B < 77052021 v 7o v01EERE

—

TILFTFORIIL ISRV AL YFYT (MPLS) DHRE

IJ I)—X

HaE

HEEEHR

Cisco IOS XE Everest 16.5.1a

< /VF7a ka0 A
AvF7

~)LFa ha) T A
Ay FUTEFE, LAY3 (R
cNO—2J@) V=T 4T D
FREOH DIRREMEE LA Y 2
(T—2V I8 AL vF
VI DONRT =< AB I
ez A BbET b DT

T

CiscoFeature Navigator 135 &, I v b 74 —ABIRNY 7 M =T A A=V DV FR—

ME®RZMHRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/cfn [ 5%

7 A LET,

RE BT
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MPLS L 1 ¥ 3VPN DEXE

MPLS R—F ¥ )L F'F7 A4 X— | xv kT —2 (VPN) X, wVvF7ma bhair 790 24 vF
> 7 (MPLS) Fu A F—a7 Xy NU—7 12k o CTHE#ERE SN OV A b TR S
NEd, W ALZ~—H A FTIE, 1 DU EDOH AZ~— T v (CE) T3 A, 1 DLL
Eo7a g F— 2y (PE) 73 AZERSNET, ZTOFEY 2—/LTiEL, MPLS L1
Y 3 VPN OAERFIEIC DWW TR L £ 77,

« MPLS L' A ¥ 3 VPNs (11 ~3—%)

MPLS L 1 - 3VPNs

MPLS R—F v )L 7F7 4 X— K Xv hTU—2 (VPN) X, wLvF7a bhar 7L A4 vF
»7 (MPLS) u A X —a7 Xy NU—7 12X > THEER SN DOV A F TR S
NET, FHAEZ~—H A FTIE, 1 DU EOHAEZ~— T (CE) T3 A8, 1 DLL
Eo7Ta A — 2y (PE) T3 AZEF SN E T, ZDOFETIL, MPLS VPN OIERS
HBIZOWTHBILET,

MPLS N\—F v )L TS5AR—F 32y NTJ—Y DRIREH

cwNFT AN TV AL yF 7 (MPLS) . ToUVELf T R h=r (LDP) | B K
N Cisco Express Forwarding 3% > NV — 2724 VA F— /LI TNDH Z L ZHER L ET,

s TuNA X — Ty (PE) TAAEEL, aTHOTXTOT NN, AL, VA3 =/
ATVA T AT =T 4 TBIOMPLS irta R — F CTE A0 RHY £9, [MPLS
N=F XNV TTARX= Ry NT—=F PR ~v—D=—ADFHli] #ZH LTI,

*PE T A A%&ETe, aTNOTRTDT 734 AT Cisco Express Forwarding %202 L &
7, Cisco Express Forwarding 731 r— 7 /UIZ72 > TWDHMNE 9 IE#ERT 5 7K DN T
1%, [Cisco Express Forwarding Configuration Guidel] @ [Configuring Basic Cisco Express
Forwarding] DFEZZMHL T ZE VY,

e FNRA AT A F—T NN L, B—EZADOHWIIFIZ LDP A »F 4 7B L OMPLS 7 +
J—F 4 v AT — M ER#T D7, mplsldp graceful-restart 2~ > KA FRE T D M3
WY ET, Ar—LREEZMHEH L-m ALY 87 v 7 TD SSO HOT /31 AREHE

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h
4 F I



MPLS L1 ¥ 3VPN 0% |

B vris i—F oL TSR 2y EO—H OHHEE

KT A0S, (740 —F 4 V72T — bR LAVEATY) Coavy Kk
BT L ML ET,

MPLS N\—F v L TS5AR—k 2y FTD—Y DFHIFIEIE

—

~NFTa han T AL v F 7 (MPLS) £72IEMPLS N—F v )L 7T X— K R
FT—2 (VPN) BREECAXT 4 v 7 )L— N ERETDHHA1T, iproute 2~ REBXWNip
routevrf 2~ RO—H{ON) =—2 a VRV FR—FSNERFA, AF¥T 4 v 7 L— b EFE
ETDHEEIF, ROTFEFHITWE > T ESN,

MPLS IRIECTHR—FENBRE T v IL—F

MPLSEREE CA X T 4 v 7 V— FERET D6, IROiproute 2~ > RAHAR—FSLET,
* ip route destination-prefix mask interface next-hop-address

MPLSEREE CAZ T 4 v 7 h— FEAREL, AZT 4 v 7 I3ERR/L— FERFEDT U hR Y

VRAUVE—T 2 A AEERT IR =T VT ERETLHEG,. ROiproutea~ 2 K
B R—FINET,

* ip route destination-prefix mask interfacel next-hopl

* ip route destination-prefix mask interface2 next-hop2

TAB ZfEAY 5 MPLS IRIETH R— FENBWVWRE T4 v IL—F

MPLS BRI CAHZ T 4 v 7 b— hERET H%5E. RO iproute 2~ RI¥AR—FShEH
Po

« ip route destination-prefix mask next-hop-address
MPLS BRBE CAX T 4 v 7 b — hEHEL, 2 OD/RA TR I A MKy FICEETE HGATT
0—Ry=7 VT ERNCT HEE, RO iproute 2~ RiZHAR—FShEtA,

* ip route destination-prefix mask next-hop-address
MPLS BB CAZ T 4 v 7 b— FEFREL, 2O0DF 7 A Mk v P THEICREETE AT
0— Ry =7 VT EREMNCT DA, RO iproute 2~ RiZHAR—FEhEtdA,

* ip route destination-prefix mask next-hopl

« ip route destination-prefix mask next-hop2

ABT 4 v 7 — N EIEET HEEEIE. interfacean next-hop 1% H L £,

MPLSVPN IRIECTHR—FENEHXE2T 19D IL—F

D iproutevrf 2~ X, MPLSVPNEBREECTAZ T 4 v 7 L— FEREL, X7 A Fky
TeA U F =T A ANREL VRFITFET 58TV AR—FShEtA,

« ip route vrf vrf-name destination-prefix mask next-hop-address
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| MPLS L+ 3VPN D

MPLS S—F ¥ )L TS5 4 _A—k %y k7—s ofuFE ]

« ip route vrf vrf-name destination-prefix mask interface next-hop-address

* ip route vrf vrf-name destination-prefix mask interfacel next-hopl

« ip route vrf vrf-name destination-prefix mask interface2 next-hop2
MPLS VPN BRBE CAX T 4 v 7 V— R EREL, RV A MKy TN Ta— L v—F 4 7
T—T7NVDMPLS 7 70 RO a— )7 —T FET DA, RO iproutevrf 2~ K
DHR—hINET, 2T XITAN KRy TRA L F =Xy M= VoA ZHE LT
DAL, kOa~y R AR— S ET,

« ip route vrf vrf-name destination-prefix mask next-hop-address global

« ip route vrf vrf-name destination-prefix mask interface next-hop-address (Z ® =< K%, X
TJARNKRYyTBLOA U E =T 2 A AR AT ICHLIGEEICYTR—FEhET) |

MPLSVPNERETCAX T 4 v I NV— FEHREL, A¥T 4 v 7 REFFL—FNE/BEOT U b
N RAE =T oA AT 20— KT Vo 72602 T 584, RO iproute =2
~ 2 R R ERET

* ip route destination-prefix mask interfacel next-hopl

« ip route destination-prefix mask interface2 next-hop2

TFIB Z{#FA9 % MPLSVPNIRIETHR— FENLGWVRE2 T4 v JL— b

MPLSVPNEREE CAX T 4 v I/ — b EHEL, X7 ARE YT NRaT7NOMPLS Y7 77 RO
7Ta— LT —TIVIFE L, 2 ODNRNATR I A MRy FICEETX AT e — Ry =7
Vo 7 BTN T D86, RO iproute 2~ RiZAR— S Eti,

« ip route vrf destination-prefix mask next-hop-address global
MPLSVPNEREECAZ T f v 7 b— b ZREL, X7 A bRy TR T7HNOMPLS 7 77 KD

TR— NV T =T LG L, 2ODFR T A MRy 7 CREICRETE LG cr— Ry =T
Vo T aGNTHHE, RO iproute 2~ RidhA— S EHA,

* ip route vrf destination-prefix mask next-hop1 global

« ip route vrf destination-prefix mask next-hop2 global
KD iproutevrf 2~ FiZ, MPLSVPNERIETAX T 4 v 7 NV— FEREL, XTZ A MKy
T A —T 2 A ANFE LT VREIZHFET AL AR — FShvEH A,

« ip routevrf vrf-name destination-prefix mask next-hop1 vrf-name destination-prefix mask next-hop1

« ip route vrf vrf-name destination-prefix mask next-hop2

FORANERYTMNCETNAREDT O—/NL T—TILIZTFEFHET S MPLS VPN IRETHHR— +
ENBRETAYY IL—b

MPLS VPN BREE CA X T 4 v 7 )V— R EREL, X A MRy TN AL ~—x Y (CE)
D7 a—="VT—TWCH DA, RO iproutevrf 2~ KRRV R—hEhET, &z
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MPLS L1 ¥ 3VPN 0% |
B s —F o T5aR— Ry kO— BT BHER

I3 AR —F—F— oA a3 (EBGP) v/ F Ky 7OHEA LREEIC, 587 L
T4 T ANCETNAA ADN—T RNy 7 T RLATHLERIL. ROa~wy FRPFR— KX
nEJ,

« ip route vrf vrf-name destination-prefix mask interface next-hop-address

MPLS VPN BRIE CAX 7 4 v 7 )b— REREL, X7 A MRy 7N CEMD I a—r L7 —7
JWHHEL, A2 T 4 v 7 3RV — P EREDT U bR T U N A 2 —T = A A&
Hu— Ry =7V T EACTEEE, RO iproute 2~ > KRRV R— S ET,

* ip route destination-prefix mask inter facel nexthopl

« ip route destination-prefix mask interface2 nexthop2

MPLS N\—F v )L TS5AR—F 2y FTJ—Y (2T 51FH

ZDHETIE, MPLS X—F v /L 7T A X~ 2y T =T IZOWTHALET,

MPLS N\—F v )L T34 R—F Ry FT—VDEE

<~ NFTa hary TG A, v F T R_R—=F ¥ )L T T A4 X— K Xy hU—72 (MPLS VPN)
ZEFRT DR, —MRI2 VPN 2 EERT H2LENH Y F9, VPN OFRBEERIZRLET,

RTV I AV TITANTIFXENLTCTTA_X—F Xy NU—7 P —E R ZRMT
H.IPR_R—ADxy NT—7

s AU H—Fy NEIFZEOMDONRTY v I Ry NIRRT T AR~ Ry T =T &)
LT IAR— MNIAHEBIETE D —EDOY A b

WHEDVPNIL, BEA v ad by, FRIMPREERER (PVC) %2 VPNANDOTT
DY A MIERETHZETHERENET, DX A 7D VPN L, HrLW A FaBimL-35
B VPNHNDOET Y TNRA ABERTIHVLEND D720, HEFE-I3I0ENHECIEH Y
FHA,

MPLS X—Z® VPN %, LA V¥ 3IT/E S, BT ETMCESEET, BT 7ML -
T, V=R TS X —BLOIRZ—, LA VIDL—T 4 o TIEREZHTE E
T, =R TafF—F, WAZ~v— P A NEATT—%%V L —LFT, ZDOLE, &
A< —ITIEMETL2LELHD A,

MPLS VPN OFFCIEIRIL, 763D VPN L 0 T3, #Hr LW 31 F2Y MPLS VPN (23BN
EIN=HE, BEHTA20ENSLLIDE, BAX<— A MY —E A 2T -2 7
BN, F =Dy Y TN AT TT,
MPLS VPN O & F X E 20220V, RIZIHBA L £,
e TR H— (P) TRAR: Tun_f F—FXy NT—TDag7HNDOFT /A A, PTF A
ZIEMPLS AA v F L T5FETL, A—FT 4T ENA34 v T VPN T &L
FHA, KL—FDMPLS 7L, Fuf X — v (PE) T/314 AL - THY
MTHNET, VPN TULE, T—% X7y hE2ELWHAIT A ACHEETH 2012
fERENET,
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| MPLS L+ 3VPN 3%
MPLS A—F v )L T54 R— bk %y kT—s ottiEs [

*PET AR FHERXTYy PRZREINDIA LV H—T oA AEETA 0 H—T A R
WZEASNWT, HEN7 v M VPN L& 5 57 34 A, PET /31 R, HAH
~— T v¥ (CE) T3 R THEBEER SNET,

e ALZ<— (C) T/NAR ISP ERITRESRY FT—T DT RA A,

*CET A A Xy NU—2 EDPETNA ARt T 5, ISPOFXRy NU—27 EDOxT v
FNRA A, CEFNA AL, PETAAAREA B —T oA AT HRLERNHY 3,

WD, FAH72 MPLS VPN 2~ L ¥,
1:E 7KK MPLS VPN F:E

Customer Site Customer Site

= @

Customer Provider Edg& T Prowider Edge Customer
Edge (PE) device (PE) device Edge |
(CE) device (CE) device

Provider (F)
devices

0
P
]
o
=

MPLS N\—F v )L T34 R—k Xy D=9 DA

<2 NVTFFa hanl T A, v F o NN—F 3 )L TFFTA4_X— |k xv hU—2~ (MPLS VPN)
HEHEIX, MPLS X v U —7 DTy PV TA F—T /I o>TCWET, 7 f X—x v (PE)
TNA AL, IROMEEZ FITLE T,

s W AF<w— v (CE) FARLN—T 47 T v TTF— Ness#it s,
« CEV—T 4 7 EH A VPNv4 )L— MIEHT 5,

ew/FFu ha)lR—F—F—rTxA 7 ka)L (MP-BGP) Z4L T, fidd> PEF
A AL VPNv4 L— hE25H$ 5,

Z ZCl¥. MPLS VPN OHEREIC DWW TR L £,

MPLS N\—F v )L TS3AR—F Ry kD)—ODEFEIVR—RUk

< /F7a halr YL AL v F 7 (MPLS) XR—ZADN—F 3 )L T4 _X— KRy hT—
7 (VPN) (ZiF, KO3 >OFHEHa R —3x bR H Y £9,
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MPLS L 1 " 3VPN 0% |
B veis i—F o F50R~—F 2y bo—H0FIA

eVPN)L—h #—F v haIa2=F 4 :VPNIL—h ¥—F vk a3Ia2=F ¢(X. VPN =
R2=T 4 DTRTDALASOY A RTY, VPNL—k Z—4y NI, £ VPN I 2=
T A AVNIERETHHLENRDHY £77,

VPN a2 za=7 4 Yuf{ ¥ —xv (PE) T3 AD~/LF 71 =2/ BGP
(MP-BGP) 7 U % : MP-BGP /X, VPN 222 =2 =7 ( DF_XTD A > 73—|Z Virtual
Route Forwarding (VRF) ZEERREMEIF M A A L ET, MP-BGP 7 U 71X, VPN =
Ra2=T ADTRTOPET A, ATHRESNTWDALENH Y 7,

¢ MPLS #£3% : MPLS |Z. VPN #—E 2 Fa M ¥ — Ry NU—27 FDOFTTD VPN 2
Ra2=T A AUNBIOTRTDO N T 7 4 v BERELET,

13t 1 OBEfRIZ, BAZ~— WA F& VPNs BT LHHAETLIHNETZH Y A, 1 DD
BESNI-YA NEBED VPN DA N2 TEET, 7272 L, B A M. 12D VRF 7207
BdfTT D N T&EEd, WAX~—HA hDVRFIZIZ, TOHA ERA L NERo5 T
HVPN LY A b~ FIHTELZTXTOL— EREERLTHET,

MPLS /N\—F v )L TSAR—F 2y FT—0DF A

2 NFTa hal Ty A, v F o P NN—F 3 LT T4 _— |k xv hU—2~ (MPLS VPN)
EHEATAHAE, =X oM X=X, AT —F TNV VPN Z#EBTXET, /2, KD
£ AIMIEY —E A 2RI 5720 OB A HBE L £,

AR aVLRBH—EX

MPLSVPN OEERFEMEIA Y » e LT, ax7vayLATOHLI AR THILNTE
£, AU Z—F v FOKINTIL, TCP/IP &V ) SRR 72 B2 E Bk L T £9-, TCP/IP 1%,
Ny NERBEET D, aRxIva VA Ry NT—7 RITEA LMIESWTHEE I LT
F9, ZHIE. BA MNEOBEEZML T HTODOFEROT 7 a VINAREL R 2 ZB O
ENEEICRD 2L 2BWLET, BAEO VPN VU 22— 3 Tld, a7 a v L AR
IPERREE CT TA N — %N T D202, Xy NI —27 ETaxr g VAIRA LV MY —KRA
YDA —=N—L A EfToTNET, VPN IR g LARIRy hU—7 ETEIELT
B, VPN CIIEEOR S S0, ax /v a v VAR Yy N — 7 TRIHTX 5280 —E &
BIEHATEETA, a7 a VA VPN ZEKT 2L, Ry hU—T T340 —D72®H
DR FNVB LU SERREE 72D | O, HHES BRRIBICEE S ET,

EhFBH—ER

LAY 3IZVPN 2555 &, VPNIZREFEN D=2 —V— 7 —TICHOY— B R ZE A
TEXET, VPNBH—ER Ta g X —CRET 2R IL, =2—F—BA > v T3y b ¥—
BT TG A R_R— MG TLT0DA D= AL TlEdH Y £ 8 A, VPN Tl (0MiifE
P —ERAEXNGDOH AL~ — R T 2 HFik bR T 2 0ERH Y £5, =2—V—n%
NENOA L b7y FRTZI AN IRy N TH—EREZTTA_X—MNUEHTES LT
H72DIiE, YEREMENEE T, MPLSVPN (X, YIAX—Kh AV F T %y MERREIN,

WOLI72FHLWIP Yy —EREEHTEET,

e ¥wILFF ¥ A |
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| MPLS L ¥ 3VPN DEE

MPLS /S—F v )L TS5 R—k 2y k7—20FiE [

* Quality Of Service (QoS)
* VPN TOT L7 =—HK— |

« AT YR VPN ~D Web RAT o v 7 & gte, FHAIY—E X

HAZ—T LB LI — 2%, ALY TR~ A X TEET, =& 203,
IP</LTFF¥ A NEBREBIEOY —E R 7 TR MAEDED L, ETATREEA L NT Xy
FANTEBTE ET,

ek TE

AR alBRA U RN —RA U bDOF ==L A T L—h U L— F721% ATM (A8
e (VO) ZfiH7 5 VPN 21EkT 28546, £ VPN Tk, FICAFr—J U7 ¢ NREE
e ET, R, WARAFw— P A METOREEA v 2D\ axs o a U VPN I,
i ClEdH Y FH A, MPLS X—AD VPN Tld, A7 —JEUT L DEWVWVPN VU 2—3 3
VEIEHT 7010, b, ETETALELANYIaRrs var LAY XTI F v &
HHLET, ZOETETATE, IAX~—H A "RET V7T HH0ERHDHDE, VPN
DAUNRTHDLZEDMDTXTOIAY~— T v (CE) T34 ATERL, 1207 anN
AKX —xY (PE) TARE T ERVET, ax7a LAY =77 Fxi2L -,
LAY 3IZVPN Z1ERT 5 2 ENTE, P ERILVC 2179 BENRRL 2 £97,

MPLS VPN O O OERMEORIEEIX, PE 7 /31 Af]D VPN L— hD/X—F 4 v a = JZ
ERLET, F/2, 27 Xy NU—=F TOPET A AL T/ (X — (P) T34 A TD
VPNL— hBLIOWNEAY— b7 =A 7 bzl (IGP) V—FDEBLRHZNR—FT 4 a=0
WER L ET,

¢ PE F /A A1, AL 3THD VPN T LT VPN L— h Z#ERT 2 MLERNH Y 9,
*P TN ATiE, VPN b— b &2 U3 2 08N H D A,
kY, e M X —0aTORFr—F VT A BEED, WTNDOT A AL A —F
EUTADR Xy L0 EHA,
tXxal) T4

MPLS VPN |22 %27 2 a U VPN L FIC LD tExF =2V T 4 2L ET, 150D VPN »
SO RS, WESTHIO VPN IGEREENDZ EiTdh D 8 A,

X2 VT i RO TRE L E T,

s TUNAH—Fy NT—T DTy P TiH, BEENLZE L3y M, IELWV VPN
WEE SN D Z EMEFFENE T,

e Ny ZHR—2THE, VPN 77 4 v I BFEICHBiSE T, BEOHDLIATS—T 47
(PE F3A ZA~DT 7 22 5T 57-00847) 13, IZERARETT, Zhit. B%
BrbZETH Ny N IP ATy hTHBZDTT, ZRHDIP/Nry ML, VPN T
ARV EBICHENESNDFEDA A —T oA AETRTIV T A =T 2 A ATZEIN
LMENRDHY £T,
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MPLS L o v 3VPN DEE |
B veis i—F o F50R~—F 2y bo—H0FIA

DB S

VPN Z e KBRICIEHT 5121, #AZ~—IE, HILWVPN & ax—H%— a3 a2=7 ¢ ZflfH(C
B CE 2 MERH Y £, MPLSVPNIZa2 %7 > a L LA TH LD, BFEDORAL v FY—
KAV MEGi~ y TERF R e VIV ELYV EHA, ATy PRI AT Ry MZ
A FEEBMLT, EA2—Y— N —T %R TEET, TOHETVPNEZERTS L
BESINTAEBEDOYA FEEBED VPN DA L NIZTE L0, AV TRy PRI AT
F v NEHBET L5 EOFMIEDRKRICED DILET,

EHET LYY

VPNH—EA~DT 7 v A% LV HEICT D701, P—EATa (X —0BEHKT, HH
DT Ry o THEEZRETEET, 207 FL oy o ZEEE. oYy —Ee 27 adg
H—DBEEOT Ry 7N LM SE5 2 LN TE&ET, RFCI9I8 IZEFRINT
WHERBY, ZLOBEHETITIAX— T RLAZEMEFERALET, /2, A2 b T3y B
OGS D O E B A EZ DT T Y w7 IP 7 RLAICERT D Z EI3EATY
FH A, MPLSVPN 2§ 5 &, BEIE., 7T RLADNRT U w7 Ea—ET T4 X— ]
Va— %352 LC, Ry hT—2 7 RLURZER (NAT) 2H35 2 L BIEOT R
VXfW%ﬁ%ﬁ%ﬁ%T%i# NAT (%, E#HT DT KL A% %> 2 > VPN AidEE
TOMEND LG TNELRD ET, ZNICED, IAZ~—1T X7 Uy T IP Ry

hU— 7Lf\@E@$%ﬁ774«—bTbvx%ﬁﬁbfammﬁ%f%iﬁo

#4 QoS HHR—

QoSiE., Z< DIPVPN HRAZ~v—|ZL o TEEREMHFTT, A QoS ZEHTLE, D2
DD EEARH) 72 VPN BRI RHL T X £,

e THRITIREZ R T 4 —< U ZAB LT ORY > — Dk

* MPLS VPN IZBIT 58 L~ LD —EAD ¥R — |k

Ry NT—=T N T 749 71F, Fv NU—7 D=y UV THEBIOTfHFENET, %7
T4 w7 I3FOH, MABIZL S TERINIZAR Y =1l -> TEHIN, T g y—
LoTEITEINT, e X —aT7RETEHEEINET, F0%, ﬁ£%¥iti%@¢&
2, 2y NY—27 D2y VBILRaTTORNT T4 v I ERRB I TRIGITHIENTEE
R

EEMGBT

P—ER A F =X, VPN P —ERZ IR T D202, EENRBIT/ SR 2 A
LEJ, MPLSVPN OME 2R LT, IP, ATM, 7L —A UL — BILUONATU R
Fy NI = &, HEOFR Y VT — T —%T 7 F ¢ LI TX 5 L 2% T2 n
T&EET,

CE 734 A ETCMPLS 2R — M T HMENRNWZD, T2 R AX~—OBIT/EEITE
W0 ET, BEHROA U N7 3y hEEETHIMEEIHY HA,
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| MPLS L1 3VPN D E
MPLS S—F ¥ )L TS5 A _R—k %y k7—soiEsE |

MPLS N\—F ¥ )L TS5AR—k 32y D=V DEHRTEHE
WOIETIE, MPLS X—F %)L T4 _X— K Xy NT—7 #RETDHFIEICOWTIHBALE
K

a7 *y I —ODERTE
WOTTH, 27 %y NT—2 28ET 2 FIEICOWTHTE L,

MPLS /N\—F ¥ )L TSAR—Fk Ry bT—H HREAI—D=—XDL/M
~NFTa bhan T A, v F U TS T A X~ 2y U —2 (MPLS VPN) % %7€
TAHHNZ, a7 Xy hU—27 bR PRI LT, MPLS VPN 7 R ¥ <= — |l —E &
NEEIND LT HIVERHY FET, a7 Xy hU—2 bR Y2510, ko

TEREFATLET,
FIEDHE
1. Xy NT—TDOH A X%Z@HILET,
2. ATICBTFLHINV—=T 47 T barEz@ilLET,
3. MPLSVPN A TR_A ZE VT 4 DY R— FPLETH L0085zl L3,
4. MPLS VPN =7 T Border Gateway Protocol (BGP) 22— K v =7 U > 7B I OILE/ VAN
METHDLMNE D PERELET,
FED
ARV RFERETY a3 Y BHY
ATYTN| Xy V=T OV A XE#HHNLET, WL IR DT NA AL R — NOBERET DD

W2, WONEEHBILET,
e UIR—MNTABNENRH DI AHX < —DH
e WAL <=—T L ITHBL L 725 VPN O

« & VPN IFET D, IKAELV—T 4 7B XD
HEEA v AX v ADE

AT T2 aT7icBIHV—T 47 TabarzifilLE |27 xvy NU—27 CRERNL—T 47 Fu k=
T NEPRELET,

AFY T3 IMPLSVPNANA 7L T E U T ¢ DY R— FDMEE |[MPLSVPN ) VA by P 74U —F 4 U 7B LS
THDHNEIDEAW LET, L—A 7Y AZ— ML, BIRT 1 23 L WCisco
I0SY7 b7 VY —ATHR—FENTWVE
4, Cisco ViR — MZEIWEDLE T, EMEREMR
FON—=FRT =7 AR — h 2R LTI,
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B -7=srampsome

MPLS L1 ¥ 3VPN 0% |

ARV RFERETIVa Y

B8

ATvT4

MPLS VPN =2 7 C Border Gateway Protocol (BGP)
=Ry =7 U TBIOIEASANDLETH D)
EIMERELET,

ETFIAIZ W I, [MPLSLayer 3 VPNs Inter-AS
and CSC Configuration Guidel] @™ [Load Sharing MPLS
VPN Traffic] £ =2— /AR LT ZEV,

aA7IZH TS MPLS DEEE

AT DT RCOTNA AT VF T bal 7~ 24 vF 7 (MPLS) A X —7 /Wl T
D20, TN T e hal LTROWT NN ERTET HDLENH Y £,

* MPLS 7~V 7' m k=2, (LDP)

o BRTEIZDWTIX., [MPLSLabe Distribution Protocol

Configuration Guidel] ® MPLS Label Distribution Protocol (LDP)| £ = —/L & &M L T<

fiéb\o

MPLS N\—F v )L TS5AR—F Ry FT—9 HRAE T —DHER
WDE T, MPLS X—~F )L 7T A X~k Ry hT—F HAX < —OHRHIIOW T L

=7,

NABT—DEHREZREICT 515D, PET/NA ATOVRFDEE

FIEDHE

F IR D

WOFNEZFEH LT, IPvd DL —T ¢ v 7B L OME1%E (VRF)

REZEFZLET, IPv4 &

IPv6 ® VRF ZEF#T HI121L, MPLS LA Y 3VPN 2> 7 4 X2 Lb—3 3> HA K [HFE] D
[TPv6 VPN over MPLS| £ =—/L® [Configuring a Virtual Routing and Forwarding Instance for

IPv6] Z#ZM LT 7ZE0,

enable

configure terminal

vrf definition vrf-name
rd route-distinguisher
address-family ipv4 | ipv6

NoOo AN~

exit

route-target {import | export | both} route-target-ext-community

ARV RFERETOVa Y

B

R T w7 1|enable FiHE EXEC E— FEFIZ L ET,
Bl c NAUV—FEANLET ERSNEEE) .
Device> enable

25 72 | configureterminal Ja—s L ary 7 4 X¥alb—yay E— ReBth

—

1

1K

LET,
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| MPLS L1 3VPN D E

ARBAI—DEREAREICT 516D, PET/31 ATOHVRF DEH

AU RFERETIVa Y

B8

Device# configure terminal

ATvT3

vrf definition vrf-name

1

Device (config)# vrf definition vrfl

N=F XNV TTAN—hxy V=27 (VRF) 4%
FDYT, VRFar 7 4 ¥alb—vaE— &M
159 % Z £ IZ XV, Virtual Routing and Forwarding

(VPN) V=T 4 v T A v AZ L REERLET,

e vrf-name 21 ¥i%. VRF 12|V S CAHLEITT,

Z 5w 7 4 | rd route-distinguisher N—T 4 T T =T N Rk T — T NV ER L E
1 - kK
Device (config-vrf) # rd 100:1 « route-distinguisher 51%0Z k> T, 8 31 FDfE
NIPv4 7 L7 ¢ v 7 ZZIBINE L. VPN IPv4
VT 4y 7 APMER S IVET, — MBI
(RD) 1%, OWTNNLDOEXNTANTE F
j‘o
cl6 Yy FDOASERE 32 By FOEF,
101:3 72 &,
cREY RDIPT FLZ: 16y NDOF=
10.0.0.1:1 72 &,
A v 75 |address-family ipv4 | ipv6 IPv4 £7-1X1IPv6 7 KL 277 I UE— RAEBIGL
15“ : ij—o
Device (config-vrf)# address-family ipv6
AT 7 6 |route-target {import | export | both} VRF HiZ/Vv— K~ Z—5"y MEEa I = =7 ¢ Z1EK

route-target-ext-community

1

Device (config-vrf-af)# route-target both 100:1

LEY,

simport ¥ —U— R&fEHTLH L, ¥—F v b
VPNIEIED R 2 =7 4 M HA—T 1 v RN
AR —hSnET,

cexport ¥ —U— K&+ 25&, v—T 17
RN L —47 > N VPNIEBEa R 2 =7 ¢ c=
JAR—FEINET,

sboth*—U— K&+ 5L, #—% > F VPN
WEa 2=F 1 L OB TIL—TF 4 » TIERN
A VHR—=FBIOZ 7 AKR—FEINET,

* route-target-ext-community 5522 L ¥ | route-target
VR a X 2 =7 A BB, A VR — FT T A
AR — K @ route-target LI T I = =7 4 ® VRF
UZAMIBIMSET,
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B 5VPN 5 —FOPEF AR TOVRFA 25— T 4 RORE

MPLS L1 ¥ 3VPN 0% |

ARV RFERETIVa Y

B8

ATy T17

exit
I

Device (config-vrf)# exit

EE) #TLT, Za—)Lary7 4 ¥al—
varyE'E—RIZEY ET,

ZVPN HRAI—FHDPET/NAATDOVRFA V2 —T x4 AD
TangZ—xyY (PE) TAALEDA L Z—T 2 A ZAFIYTA X —T7 =4 AR

=1 —]

axX &

L —F 4 U B LOMEE (VRF) AV AZ U AZBEAIT A1, ROEXAFTLET,

FIEDHE
1. enable
2. configureterminal
3. interfacetype number
4. vrf forwarding vrf-name
5. end
FE D
OV RERET7TIV3 Y B
RT w71 |enable it EXEC E— REHIZ L ET,
i « NAU—READLET FERENTEHE)
Device> enable
2+ 2 | configure terminal Jsa—s L ary’ 4 Xa b—ay E®— Nah
f LETS
Device# configure terminal
AT 7 3 |interface type number RETHA L HF—T 2 A/ EL, A VX —T =
i : A Aary74Xal—arT— RefbLET,
| - - S type BT, BETHA LA —T oA AD KA
Device (config)# interface GigabitEthernet 0/0/1 7f%f*EiEfL/EE'i}
e number 51#%121E, RN—F, axsH, 2L
HE =T A A= NEFEEELET,
R 7w 7 4| vrf forwarding vrf-name RELEA VI —T oA AF Y TS v —T =

1

Device (config-if)# vrf forwarding vrfl

A AT VRF Z B fHT £,
e vrf-name 31400%. VRFIZEI D Y TAH4HITI,

—

1K
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| MPLS L+ 3VPN 3%
PE 7134 R & CE 731 ZRMTOL—7 1 >5 Foranokz [

aAvYRFERET7IOIY BRI
AFw 75 |end (FEE) T LT, BHEEXECE—FITRY £,
1 -

Device (config-if)# end

PE 7/ X & CE TN RETOIL—T 4> 7O FILOFE

WAL ~—T v (CE) T/ A ZATHEHSNTWLDOLREULLV—T 47 7o b aLzfiH]
LT, 7 Z—xvY (PE) 7/ M AERELET, "—F—F—F U=A Tubal
(BGP) . Routing Information Protocol /N\—3" = 2 (RIPv2) . EIGRP, Open Shortest Path First
(OSPF) | 72X PET /A AL CET A AHDAZT 4 v 7 b— F R ETEET,

/'\"':3: AV }L' :jaj7 ’f ’\"__ f‘ :?l V) f‘ tj {7 CZ) EESCZ)5¥EnuA

Jb— RNE#BIF1%, Virtual Route Forwarding (VRF) A VA XV ZARIZHET HLENH Y £,
~AFTr han T 2L v F 7 (MPLS) 1E, VRF 25k T 54 2 —7 = A A TH
ETHULENRHY £3, showipvrf 2~ REZEH LT, VRF HIZRE STV H/L— ik
MF RD) &A v F—T A AZMERLET,

FlIED#E
1. showip vrf

FIRD

show ip vrf

—HDERBEAVRFA VAZ L ABLOEEMITONTWAS VX —T =2 A%FERLET, T2, TD
Hjjjfi VRF A  AH V ARREFN— Mgl He~y 7S ET,

MPLS N\—F v )L TS5AR—k Xy bT—9 YA FEIDEHGOIESR

H_ﬁ/VﬁiU“U%—l\@ﬁ7\5”?~i/7 (CE) A AN F T hajl T &
A vF 7 (MPLS) 272N L CHlETE5 I LA T 21213, ROEEEZFATLET,

MPLS 37 %4 L71= CE T/3 1 AM D CE T/35 1 AAD IP 5 DFER

FIRDHE

enable

ping [protocol] {host-name | system-address}

trace [protocol] [destination]

show ip route [ip-address [mask] [longer-prefixes]] | protocol [process-id]] | [list [access-list-name
| access-list-number]
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MPLS L1 ¥ 3VPN 0% |
B o REVE— R CEFAARBPEL—TF 1 2T F—DLIHEET 5 L DR

F IR D

AT v 71 enable
Ki#E EXEC £— R& A 2 —7 /I LET,

AT w72 ping[protocol] {host-name | system-address}

AppleTalk, = %7 v a LV ARE—RK Xy hU—2 $—E X (CLNS) . IP, Novell, Apollo, Virtual
Integrated Network Service (VINES) . DECnet, ¥ 7213 Xerox Network Service (XNS) ® v~ U —27 THO X
KHZp Ry N — 7 8z LE T, ping 2~ REH LT, CE 731 A OEREHER L ET,

AT w73 trace[protocol] [destination]
Ny NINEDFRITEEEND L EIZWMD L — M@ LET, trace 2~ RiX, 2 207 /31 A3
BETERVWGEICHBEOETT &2 oBES 2 DI B £ 7,

AT v 74 showip route[ip-address[mask] [longer-prefixes]] | protocol [process-id]] | [list [access-list-name | access-list-number]

N—T 4 T T—TNVOBEDIRREEFR LE T, ip-address 5|4k % /M LT, CEIl IZ CE2 ~®D/L— kA
HENTWVWHZ LR LET, CEl 2o Lz — 2R LETd, CE2 ~D/L— R U R MENT
WHZ L EMRELET,

B—AICETFNAREYE—FCETNARANPEIL—T 425 T—TIIZHEETHZ EDOFER

FIEDHE
1. enable
2. show ip routevrf vrf-name [prefix]
3. show ip cef vrf vrf-name [ip-prefix]
F g o> ¥4

2T v 1 enable
¥iME EXEC E— R& A 3x—7 M LFET,

AT w72 showip routevrf vrf-name [prefix]

Virtual Route Forwarding (VRF) A v A% A ZBEAHT G TWL P V—T 4 V7T —T N E2RRLE
T, =NV hREZ<w— v (CE) TRA AL YE—F WAE~v— 22 (CE) T/, AD)L—F
Ny T RUAR, T X—xvY (PE) TFNAAL ADN—TF 47 T —T NVIFET 5 2 & &
RLET,

AT w73 showip cef vrf vri-name [ip-prefix]
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| MPLS L+ 3VPN 3%
MPLS /S—F ¥ )L TS5 R—k %y k7—25 (pN) oxes ]

VRF (2B T 53TV B Cisco Express Forwarding frit 7 — 7 L a R LET, ROk H1iZ, VE—Fh
CETRAADT VT 4 9T AN, VAT ZIT AT VA T HT—F 4 T T—T JVFIET D 2 & &b
Li‘a—o

MPLS N\—F v )L TS5AR—Fk %y kT—% (VPN) DEEEH

WROIETIE, MPLS X"—F %)L T34 X— K Xv FT—7 ZRET DL TFNEICHOW T L E
7,

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h
4 F I



B 5 rRPEERLEMPLS S—Fr L TSAR—F 2y b T—H DR

MPLS L1 ¥ 3VPN 0% |

il :RIPZERALIZMPLS N\—F v )L T53A R—k Ry b T—Y DEKRE

PE DERE CE MEXTE
vrf vpnl ip cef
rd 100:1 mpls ldp router-id Loopback0 force

route-target export 100:1
route-target import 100:1
!
ip cef
mpls ldp router-id Loopback0 force
mpls label protocol 1ldp
!

interface Loopback0
ip address 10.0.0.1 255.255.255.255
!
interface GigabitEthernet 1/0/1
vrf forwarding vpnl
ip address 192.0.2.3 255.255.255.0
no cdp enable
interface GigabitEthernet 1/0/1
ip address 192.0.2.2 255.255.255.0
mpls label protocol 1ldp
mpls ip
!

router rip

version 2

timers basic 30 60 60 120

!

address-family ipv4 vrf vpnl

version 2

redistribute bgp 100 metric transparent
network 192.0.2.0

distribute-list 20 in

no auto-summary

exit-address-family

!

router bgp 100

no synchronization
bgp log-neighbor changes

neighbor 10.0.0.3 remote-as 100
neighbor 10.0.0.3 update-source LoopbackO
no auto-summary

!

address-family vpnv4

neighbor 10.0.0.3 activate

neighbor 10.0.0.3 send-community extended|

bgp scan-time import 5
exit-address-family

!

address-family ipv4 vrf vpnl
redistribute connected
redistribute rip

no auto-summary

no synchronization
exit-address-family

mpls label protocol 1ldp
|

interface Loopback0

ip address 10.0.0.9 255.255.255.255
|

interface GigabitEthernet 1/0/1

ip address 192.0.2.1 255.255.255.0
no cdp enable

router rip

version 2

timers basic 30 60 60 120
redistribute connected

network 10.0.0.0

network 192.0.2.0

no auto-summary
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| MPLS L1+ 3VPND

BRE

Bl: REF49H L— FEEALEMPLS A—F v L TS5 ~— bk 3y k7—s 0%z ]

Bl : RET4 99 L—FrEFERLEZMPLS N\—F v )L TS53AR—F 2y kT—U D&

=

N

PE DEXE CE DEXTE
vrf vpnl ip cef
rd 100:1 !

route-target export 100:1
route-target import 100:1
I
ip cef
mpls ldp router-id LoopbackO force
mpls label protocol 1ldp
I

interface Loopback0

ip address 10.0.0.1 255.255.255.255
I

interface GigabitEthernet 1/0/1

vrf forwarding vpnl

ip address 192.0.2.3 255.255.255.0
no cdp enable

I

interface GigabitEthernet 1/0/1

ip address 192.168.0.1 255.255.0.0
mpls label protocol 1ldp
mpls ip

I

router ospf 100
network 10.0.0. 0.0.0.0 area 100
network 192.168.0.0 255.255.0.0 area 100

!
router bgp 100

no synchronization

bgp log-neighbor changes

neighbor 10.0.0.3 remote-as 100

neighbor 10.0.0.3 update-source LoopbackO
no auto-summary

!
address-family vpnv4

neighbor 10.0.0.3 activate

neighbor 10.0.0.3 send-community extended
bgp scan-time import 5
exit-address-family

!
address-family ipv4 vrf vpnl

redistribute connected

redistribute static

no auto-summary

no synchronization

exit-address-family

!

ip route vrf vpnl 10.0.0.9 255.255.255.255
192.0.2.2

ip route vrf vpnl 192.0.2.0 255.255.0.0
192.0.2.2

interface Loopback0

ip address 10.0.0.9 255.255.255.255
1

interface GigabitEthernet 1/0/1

ip address 192.0.2.2 255.255.0.0

no cdp enable

1

ip route 10.0.0.9 255.255.255.255 192.0.2.3
3

ip route 198.51.100.0 255.255.255.0
192.0.2.3 3
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MPLS L1 ¥ 3VPN 0% |
B 5 BePEEALEMPS S—F v )L TS5 R—k %y FT—H O

Xa
i

5l : BGP Z{FERAL=-MPLS N\—F v )L TSAR—Fr XY FT—YUDETE

PE D% E CE DEEE

router bgp 5000
bgp log-neighbor-changes
neighbor 5.5.5.6 remote-as 5001
neighbor 5.5.5.6 ebgp-multihop 2
neighbor 5.5.5.6 update-source Loopback5
neighbor 35.2.2.2 remote-as 5001
neighbor 35.2.2.2 ebgp-multihop 2
neighbor 35.2.2.2 update-source Loopbackl
neighbor 3500::1 remote-as 5001
neighbor 3500::1 ebgp-multihop 2
neighbor 3500::1 update-source Loopbackl
1
address-family ipv4

redistribute connected

neighbor 5.5.5.6 activate

neighbor 35.2.2.2 activate

no neighbor 3500::1 activate
exit-address-family
1
address-family ipve6

redistribute connected

neighbor 3500::1 activate
exit-address-family
Device-RP (config) #
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| MPLS L+ 3VPN D
I : BGP £ L1= MPLS /S—F v )L TS5 1 ~—k 5y k7—s08%E [

PE D& E CE ME&E

router bgp 5001

bgp log-neighbor-changes

bgp graceful-restart

bgp sso route-refresh-enable

bgp refresh max-eor-time 600
redistribute connected

neighbor 102.1.1.1 remote-as 5001

neighbor 102.1.1.1 update-source Loopbackl
neighbor 105.1.1.1 remote-as 5001
neighbor 105.1.1.1 update-source LoopbacklO
neighbor 160.1.1.2 remote-as 5002

I
address-family vpnv4
neighbor 102.1.1.1 activate
neighbor 102.1.1.1 send-community both
neighbor 105.1.1.1 activate
neighbor 105.1.1.1 send-community extended|
exit-address-family
I
address-family vpnvé
neighbor 102.1.1.1 activate
neighbor 102.1.1.1 send-community extended|

neighbor 105.1.1.1 activate
neighbor 105.1.1.1 send-community extended|
exit-address-family
I
address-family ipv4 vrf full
redistribute connected
neighbor 20. 1 remote-as 5000
neighbor 20. 1 ebgp-multihop 2
neighbor 20. 1 update-source Loopback2
neighbor 20. 1 activate
1
y

[ = SRS

neighbor 20.1.1.1 send-community both

exit-address-fam
|

1
1
1
1
1
il

address-family ipv6 vrf full
redistribute connected
neighbor 2000::1 remote-as 5000
neighbor 2000::1 ebgp-multihop 2
neighbor 2000::1 update-source Loopback?2
neighbor 2000::1 activate
exit-address-family
I
address-family ipv4 vrf orange
network 87.1.0.0 mask 255.255.252.0
network 87.1.1.0 mask 255.255.255.0
redistribute connected
neighbor 40.1.1.1 remote-as 7000
neighbor 40. ebgp-multihop 2
neighbor 40. update-source Loopback3
neighbor 40. activate
neighbor 40. send-community extended|
neighbor 40.1.1.1 route-map orange-1lp in
maximum-paths eibgp 2

exit-address-family
I

N e
[
[

address-family ipv6 vrf orange
redistribute connected
maximum-paths eibgp 2
neighbor 4000::1 remote-as 7000
neighbor 4000::1 ebgp-multihop 2
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B otos=as

MPLS L 1 " 3VPN D& E

PE DRTE

CEDHTE

neighbor 4000::1 activate
exit-address-family
I
address-family ipv4 vrf sona
redistribute connected

neighbor 4000::1 update-source Loopback3

neighbor 160.1.1.2 remote-as 5002

neighbor 160.1.1.2 activate

neighbor 160.1.1.4 remote-as 5003

neighbor 160.1.1.4 activate
exit-address-family

TDMDSEEN

EEEH

HEEE

I=-aFILEA L

ZOETHEMTHa v FOESR
IRHESCH JLOME I T 1A D FEM,

® IMPLS =+ K] OHAZZHL T 723V, Command
Reference (Catalyst 9300 Series Switches)

Cisco Express Forwarding D&% &

[ Cisco Express Forwarding Configuration Guide] @
[Configuring Basic Cisco Express Forwarding] €3 = —/L

LDP D E

[MPLS Label Distribution Protocol Configuration Guidel] ¢
IMPLS Label Distribution Protocol (LDP)| & = —/L

MPLS /N\—F ¥ )L T53AR—k 22y FT—0 DHEEERE
WORIZ, ZOFY 2—/LTlHATAHED Y VU —2B L OBEEEFHRZ R LET,
T OBREIL, FRICHAR SN TWARWEED , BAINZY U —XLUBEOTXTOY Y —RAT

AT £,
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MPLS S—F ¥ )L TS5 4 ~A—k %y k7—s oiieEE ]

IJ I)—X

Cisco IOS XE Everest 16.5.1a

MPLS _—Fx )L 7T T A RX—
MRy hU—=7

MPLS N—F ¥ )b 7T A N—
kv hU—2 (VPN) (%,
~/NVF7a ha)l T R
A vF 7 (MPLS) Fra/_A
F—a7 Xy hT—2728-
TH A S e —ED WA
FNCHER S NE T, HEIAHF
~— YA FTIL, 1 28D
HAB~<—x v (CE) 7/
A AN, 12U T a o
HZ—x v (PE) T/ AT
e S nvE T,

Cisco IOS XE Gibraltar 16.11.1

MPLS L A ¥ 3 VPN © BGP
PE-CE #7~"— b

Tang F—xvY (PE) 7
NAARAENAR~—T v
(CE) 731 A DON—T 4
7 7a hank LTo BGP
DOV R—FPEAINEL
77

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 bV =T A A=V DY R—
MEHRZRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7

A LET,

1k

-


http://www.cisco.com/go/cfn

MPLS L1 ¥ 3VPN 0% |
B vris s—F o TS5AR—F Ry FD—Y OBEBE
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£,
eBGP 5 LU iBGP W /L F/NANDEZTE

* MPLS-VPN (23851} % eBGP 33 X OViBGP (2%} 9% BGP v /L F /X2 u—R v =7 U 7
(33 =)

« MPLS-VPN (Z351F % eBGP 3 L UOViBGP O 51Zxf9 5 BGP v /L F /32 m— K =7V
YTIZONT (34—

« MPLS-VPN (Z351F % eBGP 3 L OViBGP DO 51Zxf9 5 BGP v /L F /32 m— K =7V
VT OREFE (36 —)

* MPLS-VPN (2351) % eBGP 3 L WNiBGP O FIZ%kt+ 5 BGP v /LT /XA u— K =7
v THREDORER] (38 X—)

« MPLS-VPN (23317 % eBGP 35 X OViBGP Ot 5IZ%f4 % BGP v /v F /XA 0 — R =7 U
v 7 ORREE®R (39 N—3)

MPLS-VPN (2874 eBGP 5 K U iBGP [Zxt9 5 BGP <)L
FINNAA—KS 7Yy

eBGP B L WIiBGP |Z%9 5 BGP /L F 2 u— R v =7 U v HREIc L - T, =L F 71
ran L 2L wvF 7 (MPLS) N"—F )L 7574 _X— K Xy 1\7—7 (VPN) #Zf{#iH
THEICHRESNTEA—F— = UxA 7a b= (BGP) v hU—7 T, 456 BGP
(eBGP) /A X OWHS BGP (iBGP) NADM G EZMHEH L T AF/NA B— R NNF v
THEHFRETEET, ZOHIEICE->T, m— T FORMEIER L O — B 2 ke
FnmEELET, 2. ZOHEIL. AT HE—A Ry NI BIORRAZT Ry hU—7
D eBGP NAB L WIBGP NADFE FEA VR — hTHvNLTFHR—LHRBR AT LEBLONS
oA H— 1Y (PE) N—FDI=OIZELHE T,

MPLS-VPN [ZH (75 eBGP 8 LU iBGP D AIZxt9d 5 BGP T /LF/\ X
O—K 7Y VT DRNRER

Cisco Express Forwarding (CEF) F7213%3#%! CEF (dCEF) 723, &7 253X THOTT /A A
TA R =T NI TWDBLERH Y F9,
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eBGP & & U iBGP T LF /X2 DFE |
B wPLs-vPN (28514 % eBGP & & U iBGP OEHISHT 5 BGP T LF /AR O— K &7 U OHINEBE

MPLS-VPN [ZE (175 eBGP 8 LU iBGP O A IZxtd 5 BGP T JLF/\X
O—K>x7Y2TDHINEE

FELR 7273 )DHYR—F+

ZOHEREIX. VPN V—TF (  J /5% (VRF) A VAX RABMITRESNE T, Z OMEEIT
IPv4 BEIPV6 D VRF 7 FL A 77 3 O CRETEX F7,

AEHEDHIKEIR

ZBGP Y NLFNRAN—F 47 F—T N )Tl BNOAEY2EMLET, T
TDHAEYDDIRNT N AR, BTNV A H—Fy N V=T 4 7 T—T N EEZET
LT NA AT, ZOEREOFEIZBEID LEEA,

INZEDHIBR

e FHR— FENAB/NZADEIL. 29D BGP v /LT SR IZRBEEINE T, iBGP v /LF /3R 2
D0y, F77I1XIBGP w /L F R ZA 1 D¢ eBGP /L F/RA 1 DOWNWT T,

cHAAM—T AT DRT Y TN 64 BMAD—BONRATHLH A, V— MEIFH
T, VT 74l Ry ERET,

YR— SN TLVEWITUFR
ip unnumbered =~ R MPLS & &E ClIH AR — F SN TWEE A,

MPLS-VPN (2875 eBGP £ LU iBGP O AIZxId 5
BGP Z/LF /XA A—K L x7YUFI1Z2D0\T

eBGP & iIBGP I DT IILF/NXRA OA—K 7YV 5

BGP V—T 47 7Tt ATIEIT 74/ ET, 1 DDORRERA R XRELTA—T 47
fF#H~N—A (RIB) (24 > A b—/LLEF, maximum-paths 2~ > REFHTS5 L, < /LF 3
Aua—RKyv=7 V7 OEDITEED/NAZRIBIZA VA M= 5 X HIZBGP Zi%ETX
F9, BGPIIHENRA T NI ALEFEHLTI DOV TFNAZ R/ NA L L TERRL,
ZDER/NAZ BGP BT KA A X LET,

\)

GE) BRETXDLv LT NAONZHIE, maximum-paths 2~ > K U 7 7 LV ADO_R—VIZFEHE S 1
Tl/\ji—g«o
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| eBGP & & UiBGP T LF/RRADEE
BGPMPLS % v h 7 —% (25115 eBGP 5 & U B DI LF iz A—F vz7u>y [

CIVFRABIRTOI— R NRNT o ZIXCEFIC L »TEITENET, CEFu—RK 70y
E Ny RO T T Ra it v g VL GHETT LSEEDT) ALY
ELTRESNET, CEF OBREDFEMITHOWTIL, CiscolOSIP AA v F o7 a7 4 X¥a
L—y 3y A R [&EE]. IP AA » F > 7 Cisco Express Forwarding 27 f ¥ 2 L—3 3 >

HA R [PEFE] BB LT 72 &, MPLS VPN ([Z81F % eBGP 35 L OViBGP (%145 BGP ~

NFNRAm—R =7 Y BB, IPVAVRE 7 FL A7 7 2 U RBLOIPv6 VRE 7 R LA

77V arz4FXal—a T NCTAEMNIRY LT, ZOEENPEICIND L. VRF
I2A >R — b &7z eBGP /SAE I IBGP /S A B D W Z O S Cr— K AT v 7 i3
fTeEET, v F AL VRF BN TREINE T, Blx D VRF v /LT /S AFRENTL,
FH— MBI L > THBES L E T,

\)

(G£)  MPLSVPNIZEIT 5 eBGP B L WIBGP IZ#T 2 BGP v /LT /SR u— K =7 U > FHEREIT,
REENTZT U MR R V=T 4 7 R =0T X —HZOFFHAN CTEMEL 17,

—_ N N > u (]
BGPMPLS ry F—0I1ZEIT5H5eBGP B LV IBGP DT ILF/\NX O—
Kz 7)2y
WKORNZ, 2OoDVE—F 2y NI —Z % PEL—F 1 BIRPENL—F 228 LI-—F
A SN Z—BGPMPLS v hUV—2%RLET, PE/L—F 1 BXWPE /L—# 21214,
WIS VPNvE 2=F% v 2 M iBGP BT U U I/ RRESNTWET, *v hU—2 213, PE
N—Z 1 BIORPENLN—Z2IZ8HEINTWHLIYILFER—A Ry NT—7TT, £F/-%v b
=723, X*Yy hUI—27 1, DI AT 3y B VPN Y —EARFEEINTNET, RXv
FNO—27 1 Exy NU—Z 213 E s, PEL—ZZEH L eBGP UV T Y U I RERESN
TWET,

B 2:4—EX FA/NA Z&—BGPMPLS v kT —%

Provider edge Provider edge
router 1 router 2

iBGP peering e

eBGP peering eBGP peering

iBGP peering

B oA i P o

B M
Network 1 ) Network2 )  _
) A J &
N — e &
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eBGP & & U iBGP VL F /SR DEE |
B 6P 55 UiBGP OTmAIHT HILF AR O—F L7 Y LT OFA

PE /L—# 1|Zi%. MPLS VPN (281} 5 eBGP £ L WViBGP Diifj 512 BGP ¥ /L F /3 A m— K
T TV THERE nﬁf%\;ﬂuiof\B@UVQwMPﬂxmﬁﬁ%vw%NXk
LTEIRL, VREIZA VAR—FTEET, wAFRNAICEFICE > TS, B— R A5
VUV TIMEITEINET, XA M= 1B Ry NI 2IGREESNBIP VT T 4 v
TlE, PEL—H I MReBGP RXAEZHL TCr—F v =7V 7 LET, 2L, IPhT 7 4 v
7 L iBGP /SANMPLS N7 7 4 v 7 E L TCEEEINHT-OHTT,

)

GE) e —7J /L CE & u—J1/L PERI®D eBGP v ¥ a VNIt AR— SN THWEREA,

e —H/ILPENGLYE—FCE~DeBGP Yy ¥ a iR — N TWET,

¢ eiBGP /L F RRAL, VT 4 v 7 ABNOT~YLE|Y Y TCE— RTOLYR— I E
T, OF~LEY Y TE— FTIIHAR—FrENEHA,

eBGP 5 &K U iBGP DMl AIZXH T HATILF/INAR A— Kk 72D
=

MPLS VPN (281} 5 eBGP £ L WViBGP IZ%9° 5 BGP w /L F /R A n— K v =7V o JHEHE
T2 L, v LFR—LBHESRATABLIWPE /L —# T, eBGP /X2 L WVIBGP /XA D
FERBAL TN 74 v 7 2T 5L ICRETEET,

MPLS-VPN [Z8H1(+% eBGP 5 XU IBGP O AIZxtd 5
BGP VILF/NNA OA—K Sz 7YV IDNHRERE

22T, IROFNEICHOWTEA L E9,

eBGP 5 KW IBGP DMl AICK T HTILF/AAR OA—F 7Y TD

)

ax AE

FIEDHE

enable

configure{terminal | memory | network }

router bgp as-number

neighbor {ip-address| ipv6-address| peer-group-name }

address-family ipv4 vrfvrf-name

address-family ipv6 vrfvrf-name

neighbor {ip-address|ipv6-address| peer-group-name } update-sour ceinterface-typeinterface-name
neighbor {ip-address | ipv6-address | peer-group-name } activate
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| eBGP & & UiBGP v L F/SRDE

eBGP B LU

9. maximum-paths eibgp [import-number ]

BGP OFE AT BT LF A2 a—F o7y sngz [

FlED FFHH
ARV FERET7IVa Y B

AT w71 |enable Rt EXEC E— REAICLET,
i e NMRATU—REANLET (FEREINEHH) .
Device> enable

Z 5w 2 | configure{terminal | memory | network } Ja—N) a7 4 Falb—ay ET— NG
1 LETS
Device# configure terminal

A Fw 73 |router bgp as-number N—HF a7 4 F¥al—arE— RERKBLT,
1 - BGP /L —T 4 7 Tuab AEEREITREL F
Device (config) # router bgp 40000 ke

25 7 4 | neighbor {ip-address| ipv6-address | peer-group-name } | Erfshisis S AL CUVRVE v kT —2 EOSMEEET 7>
i - 50 BGP ki & s 1f AdL, £72ZDET ~D BGP
Device (config-router) # neighbor groupl92 ﬁf%ﬁ ﬁiz%jiir°

R T w 75 | address-family ipv4 vrfvrf-name N—BETRLA 773 a7 X2l —3
1 - v E—RITLET,
Device (config-router)# address-family ipv4 vrf o Bl 2 O VRF < /L F X AEIL. [EA/V— FMigkhl
RED FIZk - THBES N ET,

R T 76 |address-family ipv6 vrfvrf-name N—BETRLA 773 a7 4 Xal— 3
i - v E—NILET,
Device (config-router) # address-family ipvé vrf e Bl & O VRF v /LF XAZEIL. EA/V— Fagkbl
RED FIZ Lo TSN ET,

R T 77 |neighbor {ip-address|ipv6-address| peer-group-name } | v°7 U v 7 A4S H Y 7 ma— LT LA %R
update-sour ce interface-type interface-name ETLET,
1
Device (config-router)# neighbor
FE80::1234:BFF:FEOE:A471 update-source
Gigabitethernet 1/0/0

R T 7 8 |neighbor {ip-address|ipv6-address| peer-group-name } | g & 727 KL A 7 7 2 U ITx L TR A N—F 7=

activate

1

(config-router) # neighbor groupl92 activate

REERIAET SV—T%T 77 4 7 LET,
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eBGP & & U iBGP T LF /X2 DFE |

. eBGP 5 L UiBGP DEAICHT A TILF/INR O—R 2271 VT OFREDHR

ARV RFERETIVa Y

B8

ATvT9

maximum-paths eibgp [ import-number ]

1

(config-router-af) # maximum-paths eibgp 2

N—TF 4 T T—=TNIA VA N—=LTEBHNRT L
LD iBGP /b— B L eBGP /L— F DA FHRE L
F7,

eBGP 5 KXW iBGP Dl AICK T H5TIILF/NAR A—F 7Y TD

B8

A — =
=X TEDIED
FlaD#EE
1. enable
2. showip bgp neighbors
3. show ip bgp vpnv4 vrfvrf name
4. show ip route vrfvrf-name
F g > ¥ 48
ARV RFEREET7TIVa Y
AT w71 |enable
f

Device> enable

¥i#E EXEC E— RZ2 AT LE T,
e NRATU—FRKEANLET (ERENHE)

ATy T2

show ip bgp neighbors
i

Device# show ip bgp neighbors

FA 3=~ TCP #fids & U BGP #5122V T D
HmERrILET,

ATvT3

show ip bgp vpnv4 vrivrf name

1

Device# show ip bgp vpnv4 vrf RED

VPNT RLZEREBGP T — A bFrx LET,
Zoa<r Rt VRERBGPIZL > TEZEENT
L ERERTHIOIHER LT,

ATvT4

show ip route vrfvrf-name

1 -

Device# show ip route vrf RED

VRF A VAZ L AZEHET L P IV—T T T —
TNEFRLET, showiproute vif 2~ Fid, #%
WML VRE DL —T 4T T—TNMCHDH L%k
WERT DDA L ET,

MPLS-VPN 25175 eBGP £ &K U iBGP DI AIZxt9 %
BGP TILF/NA O— K S x7 ) U #EEDRTEH

WIZ, ZOREDOBRET LR L OGRS T EOB 2R LET,
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| eBGP & & UiBGP v L F/SRDE
eBGP 55 £ U iBGP DT LF /2 O—F vz 7y v s0Ezes |

eBGP 5 LU IBGP DT IILF/NNR O— K 2z 7 1) VT DFREH

WOBEF T, V—FEIPv4dT RL A7 573 E— RTHEELT, 2O50OBGP/L—
L (eBGP ¥ 771X iBGP) Z~/LF AL L CEIRLET,

Device (config) # router bgp 40000

Device (config-router)# address-family ipv4 vrf RED
Device (config-router-af) # maximum-paths eibgp 2
Device (config-router-af)# end

WOBEF T, V—F%IPv6 7T FL A7 7 I T— RTEELT, 2250OBGP/L—
k (eBGP £721%iBGP) Z~/LF /%A L L TERNL £,

Device (config) #router bgp 40000

Device (config-router)# address-family ipv6é vrf RED
Device (config-router-af) # maximum-paths eibgp 2
Device (config-router-af) # end

MPLS-VPN (28175 eBGP 5 LU iBGP O\ AIZxtd 5
BGP W /LF/NA O— K 7Y U5 DHEEIER
WRDOFIZ, ZOFY 22—V T L7ZERBIZEIT AV ) —AF#RE R LET, ZORIT, V7
P27 VU —Z2 R A UV THEBEEOYR—FREAINZEEDOY 7 h 2T VY —RE

FERLTWET, TOEEIL. FRCH 0 320 RY . ZNUBEO—#HO Y 7 v =7 ) U —
A TCTHYAR—FINET,
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eBGP 5 & U iBGP T ILF/SADHTE

. MPLS-VPN (23511 % eBGP & & U iBGP O A (=39 % BGP ZILF /SR O—F 71 o J O#EEER

—

% 1: MPLS-VPN 23851+ % eBGP 35 & U iBGP DA I=xF % BGP T )LF /SR O— K L 7Y U J OBEEER

HaE

iy

1) ==

HEEER

MPLS-VPN (Z¥51F % eBGP ¥
L WViBGP 2% % BGP < /L
FIZr—R =TT

Cisco IOS XE Everest 16.6.1

eBGP ¥ X UViBGP (219 % BGP
v NTFR2e— R =T T
BBlckoTC, w/LF7u haL s
)y AL wF 7 (MPLS) 23—
F¥NTFTAR—K Ry hT—7
(VPN) ZfEHT 5 X5 ICeES
NieAR—4—4r—hro=A 78 b
2L (BGP) v hU—27 T, 4
5 BGP (eBGP) /N A% LUK
BGP (iBGP) /XADMi ;7 A L
TN FRATR—RKART L0
ERETEET, ZOREIZE-
T, B— KT v 7 OliERE
J18 L O — v R g Lae 23 m |k
LEd, £72. ZOHET, <L
FHR—b Xy FT—IBIURAH
7 3w NU—27 5 eBGP /XA
JNIBGP RADW & A R —
FN A2 L FR—LHBEY 2T A
B ¥—xv¥ (PE)
J—H DI DI HE T,
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4.
=% =R

EIGRP MPLS VPN PE-CE Site of Origin D&%

« EIGRP MPLS VPN PE-CE Site of Origin (41 ~2—37)
qﬂGRPNmLSVPNPE{Esnekagmw:obvc (42 =—)

« EIGRP MPLS VPN PE-CE Site of Origin ¥ — F DR EHE (44 =X—)
+ EIGRP MPLS VPN PE-CE SoO ?#% & ] M7A«A/)

« EIGRP MPLS VPN PE-CE Site of Origin DFEFEEE (49 ~=—3)

EIGRP MPLS VPN PE-CE Site of Origin

EIGRP MPLS VPN PE-CE Site of Origin #fEIZ L > T, ~LvF7m ha)r T~ AL v F o7
(MPLS) N—F ¥ )L 7T A4 _X—h xv hU—2 (VPN) k77 1 v 7 %, Enhanced Interior
Gateway Routing Protocol (EIGRP) v b T —2ZZxtLCTHA NEALTT 4 & ) > 7T 58K
BENBINES N E T, Site of Origin (S00) 74 NV H VL TE, f v HZ—T =2 A A L-YULTRE
En, ZhEHEHLTCMPLS VPN R 77 4 v 7 2&H L, HHECHEEGN 2y T —27 R
B NZRBWCRERN RV —T 4 T =T REELRNE I LET, ZOMiRIL. 7 r o
¥ —=x v (PE) & AHX~—=x > (CE) [#® EIGRP (Z%{9 % MPLS VPN Support #&HE %
PAR—= T 572D F SN TWEF, EIGRP MPLS VPN Z 4 7R— k L CTW\W5 PE/L—# LIC

ALVAR=ILENTWVDEEA, ZOEEIZL ST NNy 7 K7 U 7T 50 R— R s
nEI,

EIGRP MPLS VPN PE-CE Site of Origin DRI 514

—

CORF2APTIE, Xy NU—7 a7 (FRFV—C R Ta X/ F— Ry JR—=2) |
R—HF—FF—hrUxAf 7r bzl (BGP) NFEEINTWVWDHI EEZFHRICLTWVWET, Z0

MBEZRETDHHNC., ROZ AT HEET LTV AMLERDH D F9°,

Z OKEREIZ. PE & CE [#]® EIGRP (Z%9"% MPLS VPN Support #8E % ¥ 3— 95728
;%Aéﬂfk@ Z OF&BEIL. EIGRPMPLS VPN OAERAZICERET DM BN H VD £,

-HQWMHSWNﬁﬁ_&Eénfwé#mepaw—&m SoO DILIEAI =2 =7 «

Z YR — K~ 2 Cisco I0S XE Gibraltar 16.11.1 AED YV —RZET L TCWVWALERHD
iﬁ—o
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EIGRP MPLS VPN PE-CE Site of Origin D&% |
[ E6RP MPLS VPN PE-CE Site of Origin (#1515

EIGRP MPLS VPN PE-CE Site of Origin O #l|#9% 18

s VPN H A "R —F 4 T afbENTWT, NV KT —HF 4 X —T x4 AT So0
EEaI2=T A BERRESNLTVDIHEGE. 2Oy 7 KT V7% HLYA bo
D NR—F > a v EBEETDET VLT (v 7 A~OREBEAZE LTHATS 2 L3 TE
FHA,

s VPNH A FZ L2, —BEDSOEEZFRTETHHLENHY FT, ML VPNV A FEHR—
FLTU\%‘@“/\T@7H/\45’ v, iaJEU\ﬁX&'?~I//4’/5' 7 x4 AT
X (SoOO A CE/V—# FICRESNTWDHY . FAICEZRETIVLERSH Y 7,

e ipunnumbered =~ > FiX MPLS & E CiZ¥ AR — F ST EHE A,

EIGRP MPLS VPN PE-CE Site of Origin [CTD (VT

Z ZTlt. EIGRP MPLS VPN PE-CE Site of Origin (2> Tt L £ 77,

EIGRP MPLS VPN PE-CE Site of Origin H7/R— DI £

EIGRP MPLS VPN PE-CE Site of Origin #8812 X - T, EIGRP 7°5 BGP ~, BL U BGP /5
EIGRP ~DFEAFIZ T 5 AR — FANBEMENE T, SoOHEE= I =2 =7 ¢ I1LBGPILIE=Z I =

=T A BED1 ST, ZhEFHLT, &5 A M oAELTEA—FEREL, 2O L7 4 v
T AWEEITLTA bA~FT R A XA IR0 E I LET, SoOEEa I =2 =7 ¢

X, PE/L—F P )b— b &P E Lz A M &2 —EIZf#BI LET, SoO ¥4 — ~MZiL, EIGRP #
A FNHESLTMPLSVPN 77 4 w7 &7 4 NE ) TT 58NS £7, SoO DT 1 /L4
VoTFAE—T oA A L-YULTHRESNTEY, ZEFEHLTMPLSVPN 77 ¢ >
JEEBL, (VPNENw 7 RT7T V7 OEGNEEN TS EIGRPVPN A M Ed) #
MECHEAN Ry hU—27 PARB DB OL—T 4 VT V=T MEELRNE I LET,

SOOPEIE I 2 =7 A OREICL > T, A NELTMPLSVPN N7 7 4 w7 %7 4 V21
VITCTEET, SOOYEEa I 2 =7 41X, PEL—X LOFEFEBGP /L — bk v v 7 TRIE I,
AE—T oA ATHEHENET, SoOIEETI 2=T 11F, LN 74 VZ VU TT5%
7202, WAF<—H A FOTRTD exit A > MIEHAT DI ENTEETN, VPN H—
AT H PENL—FNE CEL—F~DTXTDA U H—T oA AIHET DHLERD
DET,

N BT 1) U 912x9 % Site of Origin D H7R—

EIGRP MPLS VPN PE-CE Site of Origin (SoO) #&8EIZ L >T, Ny 27 K7 U 7iZx4 54
A—rpEMEnESd, Ny 7 F7 Vo7 Ekidn—ME, VE—RF YA REASL YA |
DD VPN OIMBIZERE SN D8R T, 7o 20X, VE— b A FE2REXR Y NT—T ~§
9D WAN BRI e ERBH 0 £9, Ny K7 Vo2 id@E, VPN Y 7 Mz L=, £
TLAHMER CERL RO T2 GIZEIGRP O YA METAY 77 v 7 b— h e LT SN ET,

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av
I 4K



| EIGRP MPLS VPN PE-CE Site of Origin (3% %

Site of Origin #5301 S 2 =7« & L—2 coEEAR

VPN U 7 OFEENRWEEIT NNy 7 RT —Z & LTzb— F2SER IRV 51, A
R o 713"y R7 U FICRESNET,

SOOMEIEAI 2=T 4%, Ny 7 KT N—EDA L H—T = A LIZEFZSNET, i
a—n Y%A NIDEZRETHHOT, MUY A FE2YAR—FL TS PEL—XTHEAIN
HIEE—H L TWDADMERSD T, N7 KT —FR, Ny Z KT V7 &2 LTHRA
N—InB EIGRP 7 77— (£7213V 7 94) 2%ET5HE, v—2I1E, SoOEDT v
F— h&_FT, EIGRP 7 v 7T — FND SoOEN T — T )V7e X 7 RT A o H—T = A
AP S0 fli & —FH L TWAEE. FO/— MIFELA S, EIGRP AR Y F—7 LT iﬁm
ENFEHA, ZOTF U AITEE, %ZE L2 EIGRP 7 v 77— N TENERE I izn
w%o%ﬁztw~h#m@ww#4hf?%éh\mwww%%%W®A/7P7w~
HIZE-oT, Ny Z RT V7% LTT RRAF AL RENTZEEITHAELET, Nv T KT
Vo ZIZBIF5S00 7 40 ) 7Tk, a—h/b YA MID ZkET5/L— EREEHL T
BEIGRP 7 v 7T — b7 A NE ) TTBHIEIL-T, WERNRA—T 0 7 —T0
FELZWEIICTLET,

mﬂw&\%iwwx&v~#4%@NyﬁP?»w&f:@%%ﬁﬁ%h&ofﬁb\%
N—F LRy RT )—Z DT SO ENTER SN TWVDIEEIL, PEAL—XBLIONNy 7
K7 V—2Z VPN YA NEOHEER—FLET, ﬁx&v~%4b@m®w—&f
o= RIRRA N—~HRE S NDH T8, /L— hIC ;ofm%éhémoﬁ%mmﬁétff#
HET, INHDON—X T, BEOIEEF T LT Y X (DUAL) #HELL RIS L
29, R—F b LERA,

Site of Origin hsR 0 S a =T« L IL—42 L DHEHEBEEHR

SoO YL R = =7 1 Zi%ET % &, EIGRP MPLS VPN PE-CE Site of Origin #§fE % 74—~ L
TWNDIL—H P, %w—h®tﬁ&@é%4b%%%1%iﬁo:@%Aﬁﬁ%’@ofwé
&L PE£72ILCENL—4 EDEIGRP V—T 4 7 ¥ AL, ZELEZENENDOL— %
SOOREAI 2 =T AITKH L TF =7 L, ROFMHFIZESNTTZ A NVZ ) 7 LET,

«BGP £/21ZCELV—H B E LIz — B IC ZAEMA v H—T = A A LD SoOfE & —
T D SoOENEGENTNAELA h“{MEM’ /& Tz A ABIEREZI N TS So0 fE
LT AH SoO M L & b/ — FEZE LSS, TOL— MIWOPENL—F 7=
IRy 7 RT VI mbFEELIEV— N ThHDLIED, 74V Z VT ENRET, ZOEME
X, =T 4 T =T EERT D DI STV ET,

mmw%&ﬁgﬁﬁbtw~ D= L2 SO ETHRESNTWVWDLSGE : HH/L—
. BIEMAT BN TWD SO fE L & bIZZESIL. TOMEN, ZEA v F—T7 =24 A L
&Eéhfwé&oﬁk —H LW E, 0O — ME, BGP ~HEAfMisnD L )i
EIGRP R u UF—7 CBMEnET, L— FBS 3T TIZEIGRP hFRe Y F—7 oA
VA=A ERTNDD, BID So0 i & BEAfTH T BTV DAL, £ D/L— k)Y BFP
~NFEAEND L X, PR Y T—7 O SoO EHAMEH S vE T,

s CENV—Z 555 LIz/b— MMZSoOENE FILTWRWEES « {8 L72/L— FZ SoO fE
DIRNGE . ZD/— NI EIGRP hAR w7 — 7» IZFANGNET, — 23 BGP
~HEATENDENS, R 7 A MRy 7 CEN—Z|ZEBET DI ESND A v ¥ —
T A AD SoO EMNFD/L— MMIFIENE7,
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EIGRP MPLS VPN PE-CE Site of Origin D35 |
B site of Origin % EIGRP (Z{z ¥ % BGP VPN )L— F O EBEA

SO fEiEa R 2 =7 4 VAR —FT25BGPBLWEIGRP T R ZNHDN— N EZET DY
Al2iE, BEEMAT SN TS SO fELZELE T, KRIC, ZNHDOfEZ, SoO JEEZ I ==
T4 Y R—=F L TWABMOBGP BLOEIGRP YT ~ELET, 27 4% 7%, i@
PRIV — RINBIETLY A L EFEEINRWE Y IZ, 2V EENRLV—T 4 T N—T
MEEALRZNEIICTHHM TR SN TOET,

Site of Origin Z EIGRP [Z{=:%X9 % BGP VPN /L— D EE

PE /L —#% E® EIGRP V—T 4 > 7 7ut A9, BGP VPN /L— k% EIGRP bR wm ¥ 57— /b
~FEAIT 53E . EIGRPIE, MINEN7ZBGPILED R 2 =F ¢ @M (SoOEARHIIE)
SoO izt L, EIGRP hRu Y 7 —7 /L ~BIIT DRIZ, £ D So0 fE%E/L— h~fHInL %
9, 7 v 7T — h&ECEN—F~ERET DN, EIGRP (35 /L— MIZDOW T SoOfE%E 7 A F L
T4, AV F =T ALETRESNTVD S0 i & —#T 5 SoO Iz B#fT T S Tund
J— b, CEA—HIZESNAENCT 4 NVF ) T ENET, EIGRPV—T 4 7 Tk A
2, B2 D SoO EICEEMITF LN TWAL— N EZETDH E, ZD So0 flix CE V—Z 1
Ei, CEYA hERNLTREESNET,

EIGRP MPLS VPN PE-CE Site of Origin H-7/R— M #8ED FI| =

EIGRP MPLS VPN PE-CE Site of Origin 74" — MERR DR EIZ L > T, A MEALD VPN 7
NE Y TRBASHET, iUk, Ny R7 U7 &z 7- MPLS VPN, #%(® PE
=B L TCT 2 7 VAR — A EEHEZ 72 > T % CE/L— 4 | [A] U virtual routing and forwarding
(VRF) A Y AX U ANDEIEEE YA B CELV—ZZH AR —KkLTW5HPE/L—HF72
OB MR R VIR T A2 AR — EdEISNET,

EIGRP MPLS VPN PE-CE Site of Origin Y 7/R— F D& E A%

Z ZCliX. EIGRP MPLS VPN PE-CE Site of Origin A" — h DF%E HFIEIZ DWW T L £,

Site of Origin 53R X 2 =7 1« DEEE

SO LRI 2 =7 A ODEEIZEL > T, A NETMPLSVPN F 77 4 w7 %27 45
VI TEET, SOOMET I 2 =F (1%, PENL—Z FOEEBGP /L — |k v v 7 THRIE S,
AVHE—T oA AZHEAENET, SOET I 2=7T 11X, LV 74NV BZ Y 7T 5
7292, BAX—H A POTRTD exit A > MIEHTHZ ENRTEETI, VPN HF—
2T H PENL—F D CELV—F ~DTXTDA U H—T A ATHKET HMLEND
nET,

4RO HREIIC

Xy FU—=2ay (FLFP—ER T, =Ny JR—) TR—=F— =V =
A 71 h=zb (BGP) BRESNTWD Z & 2T %,

o Z DOHEBEA X E T HHINC. EIGRP MPLS VPN ##&/ET 5,
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| EIGRP MPLS VPN PE-CE Site of Origin (3% %

Site of Origin #5382 3 2 =7 < D&% [

* EIGRPMPLS VPN Z %R — h T 5 L IR EINTWNWDHTXTOPE/L—HF (L, So0 JLiE =

2= T 4B YAR—FLTWH I L,

* % VPN YA MZX L T—ED So0 &

ERETHE, % VPN YA FTiL, CE/L—HIZ

BHFET APENL—F DA L E—T o2 A4 A LTRIVEEERTALENLY 3,

FIEDHE
1. enable
2. configureterminal
3. route-map map-name { permit | deny} [ sequence-number ]
4. set extcommunity sooextended-community-value
5. exit
6. inter face type number
7 no switchport
8. vrf forwarding vrf-name
9. ip vrf sitemap route-map-name
10. ip address ip-address subnet-mask
1. end
F g o> %48
ARV RFERETI3 Y E]:g]
RTFw 71 |enable FitE EXEC £— REAC L ET,
i e MAT—=REANLET FERINTEHA) .
Device> enable
R wF2 |configureterminal Jua—r)Lary 7 4 ¥al—g )y ET— ReElh
15'] : L\iﬁ—o
Device# configure terminal
AT w73 |routemap map-name N—h~wvFar7 4 Xalb—rgrEt— K&
{permit | deny} [sequence-number ] LT, A= b vy TR LET,
B « ZOFMET/— b~ THHER SN, S0 fi:
Device (config) # route-map Site-of-Origin permit gE:y Sa=T 4 ﬁ)@ﬁﬁ éhé X 5 ﬂ:fi ] ij‘o
10
25w 4 |set extcommunity sooextended-community-value BGPiiEa R o =F 4 @A R ELET,
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Device (config-route-map) # set extcommunity soo
100:1

*+ 500 ¥ — U — KiZl%, Site of Origin JEiE = I =
=T 4 BHEERRELET,

« extended-community-value 5#021%, XET 5
EafEELET, ZOMETIE, ROWVTIND
R TEET,

cHWVATLEG Xy NU—IEFR

-
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EIGRP MPLS VPN PE-CE Site of Origin D&% |
B siteoforigin ka3 2= OB

ARV RFERETI Y S

sIP7 RLVA: %y hU—IFKE

HEVATLEFERY NU—T &S, £ 1P
T RLVARERY NU—I7HFBBOXYIN IZIZarn %

HEHLET,

ATFw S5 |exit N—h~=wyFar7 4 Xal—varET—Re
15 - TL, Jea—)bary7 4 ¥l —g F—R
Device (config-route-map) # exit 2& Fﬁﬁé Li—g—o

RFw 76 |interfacetype number BEDA VB —T 2 AERET DD, A4 —
- TxA A A7 4Falb—vary T—FEBBL
Device (config) # interface GigabitEthernet 1/0/1 ij‘o

RFwF1 |noswitchport A UHE =T AL AY2HR— e LTEIET S
i - ZeHREIEL, YA A—FT v R (LAF3) K—
Device (config-if)# no switchport ]\ i L/ij_o

RT7w 78 |vrfforwarding vrf-name VRF %A V4 —T 2 A AL EH T v 4 —T =
Bl - A AZBIEM T £
Device (config-if)# vrf forwarding VRF1l e TOFIETHETEINTZVRFAIL, Tu/f X —

Ty Ve H AL — Ty PO EIGRP (2%
% MPLS VPN Support #&HE % fii < 7= EIGRP
MPLS VPN [Z%f L TYERK & 4172 VRF 4 & —E
LTWBHMERDY 7,

25w 79 |ipvrfsitemap route-map-name VRE A AV AT o AEF YT A o B —T
11 A RZBEA T E 9,

Device (config-if)# ip vrf sitemap Site-of-Origin| e TOFBETHEEINTNL—F v THIT. F
JIE3 T, SOOYLIETR = =7 ¢ M T 57
DIAER S Te— b v v 74 L —F LT
LB H Y 7,

AT 710 |ipaddress ip-address subnet-mask A B =T 2 A AZADIPT FLAZRELET,
51 - «IP7 RL AL, VREZ 3V —F 4 L T %A F%—
Device (config-if)# ip address 10.0.0.1 TV LB THREETALENH D 9,
255.255.255.255

ATy 71 |end A B —Tx2fA A7 4 F¥al—T gy F—F
B - Z#T L, %M EXEC E— F&RMmLET,

Device (config-if)# end
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| EIGRP MPLS VPN PE-CE Site of Origin (5% 52
NET EEEEE PRt |

RDBRY
« Ny RT— IR EEN TS, HEMRL EIGRPMPLS VPN X > h 7 —7 fARR YO
et Wi, Ny 7 R7— M LT HEREAR] aZXbala=FT 1 ZRELE
ﬁ‘o

SO0 YR = 2 =T 1 DERTEDFER

FIEDHE
1. enable
2. show ip bgp vpnv4 {all | rdroute-distinguisher | vrfvrf-name} [ip-prefix/length]
FIED
AU RFEREETIVa Y B#Y
AT w71 |enable FiHE EXEC E— a2 A2 LE T,
i - e NAU—REZ AN LET ERENTHE) .

Device> enable

AT 72 |showip bgp vpnv4 VPN7 RUL R EHEBGP T — 7 A bERLET,

{all | rdroute-digtinguisher | vrfwrf-name} [ip-prefix/length]
« show ipbgp vpnvd 1~ > R & all ¥ — U — K& fii

Bl FIL T, $57E Liob— k7%, SoO#kiE= I ==
Device# ip bgp vpnv4 vrf SO00-1 20.2.1.1/32 TABRETEREINTWAZ L2 ML E4,

EIGRP MPLS VPN PE-CE So0 &% 7€ 5l

Z Z TlX. EIGRP MPLS VPN PE-CE So0 DR EM /B L ET,

Site of Origin #3803 = 2 =7 1 DELEH!

Wi, Za—r\)bary 7 4 FX¥2lb—vay 2 —RTHBEL, A2 F—T A ALT
SOOPEEaAI 2 =T 4 AR ETHHE R LET,

route-map Site-of-Origin permit 10
set extcommunity soo 100:1
exit
GigabitEthernetl/0/1
vrf forwarding RED
ip vrf sitemap Site-of-Origin
ip address 10.0.0.1 255.255.255.255
end
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EIGRP MPLS VPN PE-CE Site of Origin D&% |

B siteof Origin #5380 = 2 = F < OREEOHI

Site of Origin #5580 S 2 =7 « DFEZ DI

WOHITIE, BGP 7T —7 LD VPN 7 RLAEREZFERL, So0OLEII 2=F7 1D

RIEZ MRS LET

Device# show ip bgp vpnv4 all 10.0.0.1
BGP routing table entry for 100:1:10.0.0.1/32, version 6
Paths: (1 available, best #1, no table)
Advertised to update-groups:
1
100 300
192.168.0.2 from 192.168.0.2 (172.16.13.13)
Origin incomplete, localpref 100, valid, external, best
Extended Community: S00:100:1

HAH<— T T8 A show 2< 2 K

Device# show ip eigrp topo 20.2.1.1/32

EIGRP-IPv4 Topology Entry for AS(30)/ID(30.0.0.1) for 20.2.1.1/32
FD is 131072

State is Passive, Query origin flag is 1, 2 Successor(s),
Descriptor Blocks:

31.1.1.2 (GigabitEthernetl1/0/13), from 31.1.1.2, Send flag is 0xO0

Composite metric is (131072/130816), route is External
Vector metric:
Minimum bandwidth is 1000000 Kbit
Total delay is 5020 microseconds
Reliability is 255/255
Load is 1/255
Minimum MTU is 1500
Hop count is 2
Originating router is 30.0.0.2
Extended Community: So0:100:1
External data:
AS number of route is 0
External protocol is Connected, external metric is 0
Administrator tag is 0 (0x00000000)

TN B — 1Y FNA A show 2~ N

Device# show ip eigrp vrf SO0-1 topology 31.1.1.0/24
EIGRP-IPv4 VR(L3VPN) Topology Entry for AS(30)/ID(2.2.2.22)
Topology (base) TID(0) VRF (SO0-1)

EIGRP-IPv4 (30): Topology base(0) entry for 31.1.1.0/24
State is Passive, Query origin flag is 1, 1 Successor(s),
Descriptor Blocks:
1.1.1.1, from VPNv4 Sourced, Send flag is 0x0

Composite metric is (1310720/0), route is Internal (VPNv4 Sourced)

Vector metric:
Minimum bandwidth is 1000000 Kbit
Total delay is 10000000 picoseconds
Reliability is 255/255
Load is 1/255
Minimum MTU is 1500
Hop count is O
Originating router is 1.1.1.11
Extended Community: So0:100:1

FD is 1310720
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| EIGRP MPLS VPN PE-CE Site of Origin (3% %

EIGRP MPLS VPN PE-CE Site of Origin (D #4#EfE .

EIGRP MPLS VPN PE-CE Site of Origin Ot &t & FE

WORIZ, ZOFY 2— /L TilATIHED Y V — 2B L OBEEEHRZ R~ LET,
IO OBEEIL, FRCHR SN TWARWED , BAINZY UV —XUBEOTXTHOY J—RT

EATE £,

IJ IJ—X

tae

HEEEHR

Cisco IOS XE Everest 16.6.1

EIGRP MPLS VPN PE-CE Site
of Origin

EIGRP MPLS VPN PE-CE Site
of Origin #§REIZ L > T, < /b
F7u ban o9 AL v F
> 7 (MPLS) N—=F v/ 7
FAR—b Ry PU—7
(VPN) b7 74w %,
Enhanced Interior Gateway
Routing Protocol (EIGRP) R >
FU—2Z1Zx LT A FHAL
TTANEY T T HHERED
BMsShET,

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 b =T A A=V DY R—
MEHRZRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7

I A LET,
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EIGRP MPLS VPN PE-CE Site of Origin D&% |
[ E16RP MPLS VPN PE-CE Site of Origin D148 B E
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B,
=% =R

Ethernet-over-MPLS (EoMPLS) & & UNEE{L
EfR T RMEDERTE

* Ethernet-over-MPLS DR E (51 ~_—3)
o BEPIEHRRTEMEORE (69 X—2)
« Ethernet-over-MPLS 35 X VL RIFR U BMEOREREIEIE (86 X—2)

Ethernet-over-MPLS )& 5E

Z Z Tl&, Ethernet over Multiprotocol Label Switching (EoMPLS) D&% 7E HF{EIZ DWW Tt L &
D

Ethernet-over-MPLS D RIIZEH

EoMPLS ##%ET DRI, F*Y =MD LI ITHREINTWNWDH I EE2HRLTLEE
v,

e TR —x2 v (PE) TNRAAANIPICL > THAEICREETXALSIZ, =2T7ICIP
N—T 4 T ERELET,

*PET /A AT T NIV AA v F /82 (LSP) DMFET 2 XK 912, a7ICMPLS i E L £
ﬁ‘o

« $fEIAHR T Xconnect Z 5% E 7 D A1, noswitchport, nokeepalive, 3 X ' noip address
av v RERELET,

e 11— RNNT U T DA port-channe load-balance =2~ > RO EILMAE T,

« EOMPLSVLAN E— RZ BN T BT, T A v B —T oA ANRPR—FEINTWBH
EWMRH Y F9,

e FNRA AT A F—T NI L, B—EZDHWIIFIZ LDP A F 4 7B L OMPLS 7 +
U —F 4 AT — hZAf#ET 572, mplsldp graceful-restart =~ > K2R E$ 5 B
WV ET, AT —NREEMEH L&A HAEE Y b7 v 7 ToO SSO HOT /A AREE
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Ethernet-over-MPLS (EoMPLS) # & UstlEEREMOHE |
. Ethernet-over-MPLS (D #I#9E 18

ZEMES 57012, (T —F A4V T AT — 2R LRWEETYH) Zoavwr Ry
JETAHZ AW L 3,

Ethernet-over-MPLS O #l|#9E 18

K OETIX, EoMPLS A"— hE— R L N EoMPLS VLAN £ — RO#IFFELZ R L E T,

Ethernet-over-MPLS ;R— ~ E— FD#FIFIEIE
e f Ry b T A v MAE— R SR TV E AL

* Quality of Service (QoS) : F&EAED Differentiated Services Code Point (DSCP; DiffServ =2 —
RARA > b)) OF~— 2 27%, Virtual Private Wire Service (VPWS) 35 & OV EoMPLS C
TR —FaInEHA,

« B7RAY null OARERREEGRFE (VCCV) ping 1TV R— F &N THEREA,
LA 27 ha) bR U7 CLLIEVAR—FENTWERA,

* Flow Aware Transport (FAT) EeflEI#TENMEIL, 772 b2 /L CLI E— R TOHFAR— kS
NTWET, YR—FENTWVWDIE— RT3 7 RT2A—2F, EETLIP. EET
MAC 7 R L A, %a5E 1P, BLU%E5%E MAC 7 RL A TY,

* MPLS QoS %, /XA 7E—RL¥—F— R TORAYFR—rEINTWET, T 74/ FE—
R A 7= RTT,

o L —XconnectE— K& 7’12 h 2/LCLI (f ¥ —7 = A AGPARRHRTE) T— KL L
HH BT R— I TWET,

» Xconnect & MACSec Z[FIUA V F—T =24 RTHEET A LILITEEHA,
* MACSec % CE 731 A TiRE L. Xconnect X PE T /3 A CHRETHVLENRH VY F97,
«CE 7 /31 A TTMACSec t v a VA HHTEHALERH Y £,

« 7 7 # /)L h Tli&, EoMPLS PW (& Cisco Discovery Protocol ° A/X=> 7" J —7' 1 k=)L
(STP) Zz&mIF_XTCoOFr banriz b7 LEd, EOMPLSPWIZL2 71 kv
Fox U7 CLIO—8E LRI T haL hox ) o7 2FTTE A,

« Link Aggregation Control Protocol (LACP) 5 X U* Port Aggregation Protocol (PAgP) /X7 v
ME, m—A/VPEIC L > TUHL S L5 78, Ethernet-over-MPLS Z&{El[A#7 2 4 L CHipk
SINFEEA

EoMPLS VLAN £— FO#I#EE

%PE7A4XTHL4/& U—% U XA TNHREEINTWARWIEES, RAREFR T
BELEHA,

KT LNT T 4w iF BEEN T T4 v E LTIV AR— S ERHA,
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I Ethernet-over-MPLS (EoMPLS) # & Ut EI#ETTREDERTE
Ethernet-over-MPLS (2R3 % 1&#R .

e NF LI a—W—Ry NT—F L HZ—T A4 X (MUXUNI) BH¥R—FEINT
WaWrEdH, LAY 2T A H—T A ATl Xconnect E— RZFEMNCTEEHA,

s Xcomnect T— RiZ, W= E FF LV AR—b DAL A L H—T A ATHNDI 2> T
e, Y7 A X —T oA AZITRETETE A,
*FAT %, 782 F /L CLI E— RTOLRETEXE7,

« VLAN “£— K EoMPLS TiZ, CE 7 /31 X2 L > TZ U7 &7z dotlq THE A b S 47z )
7 NOID PE T AL A Ko TS L E T,

QoS : H A X ~—DSCP i~ —F > 7L VPWS & EoMPLS TiE# R — F EhThEHA,

* MPLS QoS iX, /XA 7 E— RELHB—F— N THR—FENTWET, T 74/ FE— R
NRA TE— RTT,

* VLAN E— F® EoMPLS TiZ., CE 75 @ Cisco Discovery Protocol /3% > M PE T =
NET 2, EoMPLS AEEIRR ClIak S ERH A, —F. R— FE—FTIZ, CENHD
Cisco Discovery Protocol /X 7 MIAREIRE TIEE SV E T,

e =YXy FBIOVLANA VX =T =X T HZ AL TDOBRYR— I THET,
27 bhan hrx U CLIEVAR— RSN TWEEA,

» Link Aggregation Control Protocol (LACP) 35 J TN Port Aggregation Protocol (PAgP) /N7 v
MZ, B—HVPE |l K> THE SN DH7-®, Ethernet-over-MPLS Ze{Ll[AI#R 2 /1 L Thak
SNEHA,

Ethernet-over-MPLS (ZE§ 9 A 15 %R

EoMPLS %, Any Transport over MPLS (AToM) K Z AR — ~¥ A 7D 1->TF, EoMPLS
I, A =¥y b FubarrF—% 2=y (PDU) & MPLS N7 v MIH7E/MEL,

MPLS v hU—7 LTS5 Z LICKVRREL £97, & PDU ZH— 7 v b & L TRk
SNET,

ROFE— FPYR—FSHTWET,

e R—FE—FRK:R—=bFDTRXRTDHO KT T 4 v 7 NPMPLS X v b U—27 EOH—OfEA#R
PIHETXAHLICLET, B— FME— NIIRBERY A 75 2EH L E T,

*« VLAN £— K : MPLS * v hU—7 EOH —~OFEBRHRZ N LT, %[5 802.1Q VLAN
M55 802.1Q VLAN ICA —H % v b b T 7 4 v 7 sk LEd, VLAN £— Fi3{id
B Z A 757 740 e LTHERLET (dotlq # ZI3nt S ERHA) o 72751,
UE—RPERY T A Z—T x A ZA~X—Z (VLAN ~_—2R) @ EoMPLS D{RAR[EI % A
75 AR — F LT RWEESIE, IAEEIRR Y A 774 (dotl & 7 %&H415) AL ET,

EoMPLS 7" — k& — K & EoMPLS VLAN E— R[H]D A & —T —% 7 : EOMPLS 7" — hE—

K231 —74 )L PE THE S 4. EoMPLS VLAN E— F23 Y & — | PE THRE SN TWHIEA.
HAH~—T v (CE) LAY2AL v FHR—b A4 =Tz A, F—FE—FIT
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Ethernet-over-MPLS (EoMPLS) # & UstlEEREMOHE |

. Ethernet-over-MPLS D% /5%

access & L TRET HDMENRH Y £¥, £lo, A= r7Y ) —Tnu bad, CETZ/3A A
D VLAN &— FITEIZT 2 0EZNH Y 7

PE FIOT RXTOFM Y 7 O Kiska=y b (MTU) 23, AJJPE TRESNLHEKRDO L
AX2RT Y PEIRETEDLENRDH Y 7,

Ethernet-over-MPLS D% E /3%

EoMPLS (X, A"— FE— REZIX VLAN E— R CRETE£7,

Ethernet-over-MPLS 7R— F E— FDRTE

Xconnect E— K

FIEDHE

F IR D %

EoMPLS 7R — & — Ri%, XconnectE— RE721x7 2 b 2/L CLI RO WT oz LT
ETxET,

Xconnect £— KCEoMPLS /R— hE— RERTET DL, ROFIEEZFZEITLET,

enable

configure terminal

interfaceinterface-id

no switchport

noip address

no keepalive

xconnect peer-device-id ve-id encapsulation mpls
end

®NO O A WN A

ARV RFFERERTIVa Y E:9)

AT 71 |enable

1

Device> enable

HHEEXECE— REAZNCLET, 2T —FR&EA
HLET (FEREn=5H4) .

R 72 |configureterminal
1

Device# configure terminal

Ja—\) a7 4 ¥ alb— gy ®— KNEEith
L‘ij‘o

—
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Fararcurz [

AU RFERETIVa Y

B8

ATvT3

interface interface-id

1 -

Device (config) # interface TenGigabitEthernetl/0/36|

N7 L L TRETHA LV E—T = AL TS
L. AV E—Txf AT 4 Fal— g F—
K&EBAtE L £,

ATvT4

no switchport

1

Device (config-if)# no switchport

VAR — MIRY . LAV 3E— FE2HBLET,

ATvTh

no ip address

1

Device (config-if)# no ip address

R — MZE D B THENTWBIPT RLANRRN
MR LET,

ATvT6

no keepalive
{5l

Device (config-if)# no keepalive

FRAART =TT I T A vb—IFFELRND
ZLEMERLET,

ATy T1

xconnect peer-device-id vc-id encapsulation mpls

1 -

Device (config-if)# xconnect 10.1.1.1 962
encapsulation mpls

Bafelalir 2 Bl R AE AR (VO) 1231 o R L&
I, Zoavwy RO, FomorAv¥2 J
VAR— NOEAEERIT T,

ATvT8

end

1 -

Device (config-if)# end

AV B —T A AT 4Fal—v gy F—F
T L. ¥ME EXEC E— FITEY £7°,

ZJakajLcu A=
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B ororuss

Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

FIEDHE
1. enable
2. configureterminal
3. port-channel load-balance dst-ip
4, interface interface-id
5. no switchport
6. noip address
7 no keepalive
8. exit
9. interface pseudowire number
10. encapsulation mpls
11. neighbor peer-ip-addr vc-id
12. 12vpn xconnect context context-name
13. member interface-id
14. member pseudowire number
15. end
F gD ¥
ARV KRFERETIVaY B#)
RTwvF1 |enable Fitf EXECt— FZAZICLET, AU — %
il - ANLET (ERENEHA) .
Device> enable
25w F2 |configureterminal Juau—n) a7 4 FXal—ig )y ET— REHE
{1 LET,
Device# configure terminal
A7 w73 |port-channel load-balance dst-ip BB A S IP 7 R AR EL T,
i
Device (config) # port-channel load-balance dst-ip
RTwv 74 |interfaceinterface-id NIV I ELTRETHA v H—T = A A% ER

&1

Device (config) # interface
TenGigabitEthernetl/0/21

L. fv X —TxAf AT 4 Fal— g F—
FEBREL £,

—

1K
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Fararcurz [

ARV FFEREETIVa Yy

E:)

AT S5 | noswitchport WA — MZFRY . LA ¥3E— &Rt L ET,
11 -
Device (config-if) # no switchport

RTFw 76 |noipaddress PERAR— MBI B THNTNWDIP T KL AN
Bl WL EHRLET.
Device (config-if) # no ip address

ATw 71 |nokeepdive TFHRAAPR =TT TAT Ay —VEER LR
Bl WL EHRLET.
Device (config-if) # no keepalive

RTwv S8 |exit AN B =T R AT 4Fal—gr E—FR
4 - PRTL, ZJa—)Lary 7 4 X¥al—y g E—

RIZERYD £7°,

Device (config-if)# exit

2T w79 |interface pseudowire number BE LB CHRELERR A v X — T = A A% fSL L
i - T, BRI = 7 4 X2 —vary E—FaH

WmLUET,

Device (config) # interface pseudowire 17

RTw 710 |encapsulation mpls FoxR Y T TR b EEE L LT
1
Device (config-if) # encapsulation mpls

7w 711 |neighbor peer-ip-addr vc-id LA ¥ 2VPN (L2VPN) BELIEIHROET IP 7 KL

1 -

Device (config-if) # neighbor 10.10.0.10 17

A LARERRE (VC) ID #iRE L £,
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B cethernctover-MPLS VLAN E— F D EE

Ethernet-over-MPLS (EoMPLS) # & UstlEEREMOHE |

ARV FFEREETIVa Yy

S

Xj_-\yj’12 I2vpn xconnect context context-name [2VPN /7 uZxaxy harax A a{ERk L C.

%l - Xconnect AT F AN 2T fFalb—a
FT— FEBLET,

Device (config-if)# 1l2vpn xconnect context vpwsl?7

AT 713 | member interface-id L2VPN 7 o A ax s NaeBld o4 2 —7 A
Bl - AEARELET,
Device (config-if-xconn)# member
TenGigabitEthernetl/0/21

RTw 714 |member pseudowire number L2VPN 7 v 2 a7 N &G 2 BeblElfiA o & —
11 T A AEEELET,
Device (config-if-xconn) # member pseudowire 17

X2Fwv 7 15 |end Xconnect f > Z—T7 =2 A A AT 4Fal— 3
B - Y= NEKT L, FHEEXECE— NIZRED £,

Device (config-if-xconn)# end

Ethernet-over-MPLS VLAN £— FDELE

EoMPLS VLAN “&— KN{%. XconnectE&— K

ETEET,

Xconnect E— K

FIRDEE

—

F37m b2 CLLFROWTRA &M LT

Xconnect & — KT EoMPLS VLAN £ — RA R T T 51213, ROFIEEZFEITLET,

inter face interface-id.subinterface
encapsulation dot1Q vian-id

1. enable

2. configureterminal

3. interface interface-id
4. no switchport

5. no ip address

6. no keepalive

7 exit

8.

9.

1K
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I Ethernet-over-MPLS (EoMPLS) # & UG RED

B

axX ;&

Xconnect E— K .

10.  xconnect peer-ip-addr vc-id encapsulation mpls

1. end

FlED
AR RFERET7TIVa Y EL:Y

A7y 71 |enable FiHE EXEC E— REAICLET, AT — %
bl AP LET ERENEHE)
Device> enable

R wF2 |configureterminal Jua—N)ar7 4 Xal—iay T— REBLE
15'] : L/jz—g—o
Device# configure terminal

RATwv 73 |interface interface-id NIV ELTRET HA v H—T =4 A% EH
i - L. AV Z—TxzARALTfFalb—T 3 F—

F&Bsm L £7,

Device (config) # interface
TenGigabitEthernetl1/0/36

AT w74 |noswitchport WBRAR— MIBRY . LA Y3E— FZBBLET,
1
Device (config-if)# no switchport

ATw 75 |noipaddress PFRAR— MBS THNTNDIP T KL AN
15“ : b‘:k%ﬁﬁ%ﬁbiﬁo
Device (config-if)# no ip address

ATy 76 |nokeepalive TINAAWF =TT ITAT Ay —VakELR
1§| : b\:k%—fﬁﬁgﬁbi‘a—o

Device (config-if) # no keepalive
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B ororuss

Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

ARV FFEREETIVa Yy

S

ATy 71 |exit f B =Tz A AT 4 Fal—ary FT—R
%l - AT L, Zn—rbar 7 4 Xal—ia s E—
RIZRY £79°,
Device (config-if)# exit
R w 78 |interfaceinterface-id.subinterface WETAV T, v F—T 2 AEEHEL T, V74
Bl - VE—TxzA R AT 4 X2l —a Ly F—RNE
Bt L £ 7,
Device (config) # interface
TenGigabitEthernetl1/0/36.1105
AT w79 |encapsulation dot1Q vian-id VT E—T x4 AT, T T 47 DIEEE
B - 802.1Q W b E A R—T MIZLET,
Device (config-subif) # encapsulation dotlQ 1105
R w10 |xconnect peer-ip-addr vc-id encapsulation mpls Bl 2 Bt VC I A V R LET, 2=
i - ~ ¥ NOWIE, £OMO LA Y2 kT AR —h
DYa LR CTY,
Device (config-subif)# xconnect 10.0.0.1 1105
encapsulation mpls
A7y 71 |end ¥EHE EXEC £— RIZEY £,
i -

Device (config-subif-xconn)# end

ZJakajcu AR

FIRDEE

—

7m =)L CLI E— KT EoMPLS VLAN £ — RZ B ET B2, WOFIEEXZFEITLET,

enable

configureterminal

port-channel load-balance dst-ip
interface interface-id

no switchport

no ip address

no keepalive

exit

interface interface-id.subinterface

©ENDGOHWN

1K
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10. encapsulation dot1Q vian-id
1. exit
12. interface pseudowire number
13. encapsulation mpls
14. neighbor peer-ip-addr vc-id
15. |2vpn xconnect context context-name
16. member interface-id.subinterface
17 member pseudowire number
18. end
F gD
AU RFERIETIVa Y B#)
AFwv 71 |enable FiME EXEC E— FZ AL ET, "ATU—F%&
i - ANLET (ERENEHA) .
Device> enable
R wF2 |configureterminal JTa—) a7 4 X2 lb—3ay EB— NEEG
B - LET,
Device# configure terminal
RFwF3 |port-channel load-balance dst-ip AR ESEE TP 7 RUACHELE T,
1 -
Device (config) # port-channel load-balance dst-ip
RTwv 74 |interfaceinterface-id KT ELTRET DA VH—T oA AT
451 - L. A Z—TxA AT 4(Fal—3g L F—
NzBRtA L £7,
Device (config) # interface
TenGigabitEthernetl/0/36
AT w5 |noswitchport PEAR— NZRY . LA V3E— RZBMHLET,
i -
Device (config-if) # no switchport
ATwv 76 |noipaddress WHLR— MZEID Y THERTWD IP T RL AR
. WD LR LET
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B ororuss

Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

ARV FFEREETIVa Yy

S

Device (config-if) # no ip address

AT w71 |nokeepdive TFHRAAPR =TT ITAT Ay —VEERFLR
Bl NI EERRLET
Device (config-if) # no keepalive
RTwv S8 |exit A B =T 2 A AT 4 Fal—ar F—F
%l - AT L, Zuo—rbar 7 4 Fal—ia s E—
RIZERED £77,
Device (config-if)# exit
RTFw 79 |interfaceinterface-id.subinterface MET AT A X —T oA ABTELT, VT4
Bl - VHA—T x4 A AT 4 Fal—TalE—RNE
BAtA L E7,
Device (config) # interface
TenGigabitEthernetl1/0/36.1105
X7 w710 |encapsulation dot1Q vian-id YT E =T 24 AT, N7 74> 7 DIEEE
B - 802.1Q # b EA Rr—T MIZLET,
Device (config-subif) # encapsulation dotlQ 1105
ATy 1 |exit PITA o H—T 2 f A AT 4 Fal—T g T—
Bl - RE#KRTL, AV H =Tz AT 4 X2l —
var E—RICRED ET,
Device (config-subif) # exit
25w 712 |interface pseudowire number Fe e U7 B CHEAER A o 7 — 7 = f A B RSz L
15 - T, #lEfgRar 7 X2 —ya vy —KaH
WHBLET,
Device (config) # interface pseudowire 17
AT w713 |encapsulation mpls N3V o7 T ERELET,

51

Device (config-if) # encapsulation mpls

—

1K
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ARV FFEREETIVa Yy

E:)

R T v 714 |neighbor peer-ip-addr vc-id L2VPN E&UE#R O &7 1P 7 K LA & VCID 5% 45
1§| : ﬁzbijﬂo
Device (config-if) # neighbor 10.10.0.10 17

Z 3w 715 |l2vpn xconnect context context-name L2VPN 7/ B A3 % 7 hav 7% 2 b {ER LT,
R Xconnect I T F AN AT 4 FXalb— g

E— NERBLET,

Device (config-if)# 12vpn xconnect context vpwsl7

Z T 716 | member interface-id.subinterface L2VPN7 B A a7 N T o744 —7 =
Bl A AEHRE L ET
Device (config-if-xconn) # member
TenGigabitEthernetl1/0/36.1105

R T w711 | member pseudowire number L2VPNZ B A a7 b &ERLT D Bl ElfiiA o & —
11 T oA AEHEELET,
Device (config-if-xconn) # member pseudowire 17

ATwv 718 |end Xconnect I 7 A Fal— g F—RERKTL
Bl - T, ¥k EXEC E— FIZRED £,

Device (config-if-xconn) # end
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Ethernet-over-MPLS (EoMPLS) # & UstlEEREMOHE |
. Ethernet-over-MPLS 0% 5l

Ethernet-over-MPLS ) &% 7€ {51

X 3:EoMPLS k7RO

PEZ CE2

E55165

PE3 CE3
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I Ethernet-over-MPLS (EoMPLS) # & Ut EI#ETTREDERTE
Ethernet-over-MPLS 0% £ 451 .

% 2:EFoMPLS ;R— + E— FDETE

PE DERE CE DERE

mpls ip interface gigabitethernet 1/0/33

mpls label protocol 1ldp switchport trunk allowed vlan 912

mpls ldp graceful-restart switchport mode trunk spanning-tree portfast trunk
mpls 1ldp router-id loopback 1 force |!

interface Loopbackl interface Vlan912

ip address 10.1.1.1 255.255.255.255 |ip address 10.91.2.3 255.255.255.0
ip ospf 100 area O !
router ospf 100

router-id 10.1.1.1

nsf

system mtu 9198

port-channel load-balance dst-ip

!

interface gigabitethernet 2/0/39

no switchport

no ip address

no keepalive

!

interface pseudowirelOl
encapsulation mpls

neighbor 10.10.10.10 101
load-balance flow ip dst-ip
load-balance flow-label both

12vpn xconnect context pwlOl

member pseudowirelOl

member gigabitethernet 2/0/39

!

interface tengigabitethernet 3/0/10
switchport trunk allowed vlan 142
switchport mode trunk

channel-group 42 mode active

!

interface Port-channeld?2

switchport trunk allowed vlan 142
switchport mode trunk

!

interface Vlanl42

ip address 10.11.11.11 255.255.255.0

ip ospf 100 area O

mpls ip

mpls label protocol 1ldp
!

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h
4 F




. Ethernet-over-MPLS O

EREH

% 3: EoMPLS VLAN E— FDRE

Ethernet-over-MPLS (EoMPLS) # & UstlEEREMOHE |

PEDETE

CE DEETE

interface tengigabitethernet 1/0/36
no switchport

no ip address

no keepalive

exit

!

interface tengigabitethernet 1/0/36.1105

encapsulation dotlQ 1105

exit

!

interface pseudowirell05
encapsulation mpls

neighbor 10.10.0.10 1105
exit

!

12vpn xconnect context vmell05
member tengigabitethernet 1/0/36.1105
member pseudowirell(5

end
!

interface fortygigabitethernet 1/9
switchport

switchport mode trunk

switchport trunk allowed vlan 1105

mtu 9216

end
|

% 4: EOMPLS R— ~ E— F & EoMPLS VLAN E— FDBRERD A V2 —T7—F% 24

PEDERE : R—FE—F

CEDERE : R—FE—F

no switchport
no ip address
no keepalive
exit end
|
interface pseudowirell05
encapsulation mpls !
neighbor 10.11.11.11 1105
exit
!
12vpn xconnect context vmell05
member tengigabitethernet 1/0/37
member pseudowirell(5

end
|

interface tengigabitethernet 1/0/37 interface fortygigabitethernetl/10
switchport

switchport mode access
switchport access vlan 1105

no spanning-tree vlan 1105
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I Ethernet-over-MPLS (EoMPLS) # & Ut EI#ETTREDERTE

Ethernet-over-MPLS 0> % 5l .

PE DE%E : VLAN E— F CE ME%E : VLAN E— F

interface tengigabitethernet 1/0/36 interface fortygigabitethernet 1/9
no switchport switchport

no ip address switchport mode trunk

no keepalive switchport trunk allowed vlan 1105
exit

! mtu 9216

interface tengigabitethernet 1/0/36.1105| end

encapsulation dotlQ 1105 no spanning-tree vlan 1105
exit !

!

interface pseudowirell05

encapsulation mpls

neighbor 10.10.0.10 1105

exit

!

12vpn xconnect context vmell05

member tengigabitethernet 1/0/36.1105
member pseudowirell(5

end
|

EoMPLS /R— h&— K & EoMPLSVLAN E— KD A X —U—F 7 DL H 1 oDV F U A
X, Wi FDCET /A ATRD A~ REFRTETDHZ ETT,

* switchport mode trunk
« switchport trunk allowed vlan vian-id

* spanning-tree vlan vian-id

EEEINTZ T 74 v VBN HEHVLAN X VP& TRWEA, T—X 877 4 v 71l 5D CE
T3 AT STP Z b4 5 Z & T ET,

i, show mplsl2 ve veid ve-id detail ==~ > ROHHZ2 7~ L E9,

Device# show mpls 12 vc vecid 1105 detail
Local interface: TenGigabitEthernetl/0/36.1105 up, line protocol up, Eth VLAN 1105 up
Interworking type is Ethernet
Destination address: 10.0.0.1, VvC ID: 1105, VC status: up
Output interface: Pol0, imposed label stack {33 10041}
Preferred path: not configured
Default path: active
Next hop: 10.10.0.1
Create time: 00:04:09, last status change time: 00:02:13
Last label FSM state change time: 00:02:12
Signaling protocol: LDP, peer 10.0.0.1:0 up
Targeted Hello: 10.0.0.10(LDP Id) -> 10.0.0.1, LDP is UP
Graceful restart: configured and enabled
Non stop routing: not configured and not enabled

Status TLV support (local/remote) : enabled/supported
LDP route watch : enabled
Label/status state machine : established, LruRru
Last local dataplane status rcvd: No fault
Last BFD dataplane status rcvd: Not sent

Last BFD peer monitor status rcvd: No fault
Last local AC «circuit status rcvd: No fault
Last local AC «circuit status sent: No fault
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. Ethernet-over-MPLS 0 &% £ 451

Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

Last local PW i/f circ status rcvd: No fault
Last local LDP TLV status sent: No fault
Last remote LDP TLV status rcvd: No fault
Last remote LDP ADJ status rcvd: No fault
MPLS VC labels: local 124, remote 10041
Group ID: local 336, remote 352
MTU: local 9198, remote 9198
Remote interface description:
MAC Withdraw: sent:1, received:0
Sequencing: receive disabled, send disabled
Control Word: On (configured: autosense)
SSO Descriptor: 10.0.0.1/1105, local label: 124
Dataplane:
SSM segment/switch IDs: 9465983/446574 (used), PWID: 109
VC statistics:
transit packet totals: receive 0, send O
transit byte totals: receive 0, send O
transit packet drops: receive 0, seq error 0, send O

&IZ. show |2vpn atom vc veid ve-id detail 2~ > RO B 2R L ET,

De
pPs

vice# show 12vpn atom vc vcid 1105 detail
eudowirel00109 is up, VC status is up PW type: Ethernet
Create time: 00:04:17, last status change time: 00:02:22
Last label FSM state change time: 00:02:20
Destination address: 10.0.0.1 VC ID: 1105
Output interface: Pol0, imposed label stack {33 10041}
Preferred path: not configured
Default path: active
Next hop: 10.10.0.1
Member of xconnect service TenGigabitEthernetl/0/36.1105-1105, group right
Associated member TenGigabitEthernetl/0/36.1105 is up, status is up
Interworking type is Ethernet
Service id: 0x1£000037
Signaling protocol: LDP, peer 10.0.0.1:0 up
Targeted Hello: 10.0.0.10(LDP Id) -> 10.0.0.1, LDP is UP
Graceful restart: configured and enabled
Non stop routing: not configured and not enabled
PWid FEC (128), VvC ID: 1105

Status TLV support (local/remote) enabled/supported
LDP route watch enabled
Label/status state machine established, LruRru
Local dataplane status received No fault
BFD dataplane status received Not sent
BFD peer monitor status received : No fault
Status received from access circuit : No fault
Status sent to access circuit : No fault
Status received from pseudowire i/f : No fault
Status sent to network peer : No fault
Status received from network peer : No fault
Adjacency status of remote peer : No fault

Sequencing: receive disabled, send disabled
Bindings

Parameter Local Remote

Label 124 10041

Group ID 336 352

Interface

MTU 9198 9198

Control word on (configured: autosense) on

PW type Ethernet Ethernet

VCCV CV type 0x02 0x02

LSPV [2] LSPV [2]

VCCV CC type 0x06 0x06
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RA [2], TTL [3] RA [2], TTL [3]
Status TLV enabled supported
SSO Descriptor: 10.0.0.1/1105, local label: 124

Dataplane:

SSM segment/switch IDs: 9465983/446574 (used), PWID: 109
Rx Counters

0 input transit packets, 0 bytes

0 drops, 0 seq err

0 MAC withdraw
Tx Counters

0 output transit packets, 0 bytes

0 drops

1 MAC withdraw

iz, show mplsforwarding-table =~ > KD H Al &~ L £,

Device# show mpls forwarding-table 10.0.0.1

Local Outgoing Prefix Bytes Label Outgoing Next Hop

Label Label or Tunnel Id Switched interface

2049 33 10.0.0.1/32 38540 Hu2/0/30/2.1 10.0.0.2
33 10.0.0.1/32 112236 Hu2/0/30/2.2 10.0.0.6
33 10.0.0.1/32 46188 Hu2/0/30/2.3 10.0.0.8

S ERITRIEDKTE
DT T BB O TR AR ET B A S TRI L E T

B AY | gy | s, —_t B
SUERTREORIREN
o $fEIAHR T Xconnect E— R &R ET S HIIC, noswitchport, nokeepalive, 35X U noip
address =~ RZRE L £7,
s 10— RNNZ v 7 OY4A ., port-channel load-balance =~ R E L £,

« SELIEIRRTTENE VLAN B— RE2ARINCT 5120, V7 A v F—T =2 ANRYR—=FEh
TWAMENS Y F9,

SUERTTREOFHIFEIE

ZZTIE, BRI TEMEAR — FE— KB X ORI TTEME VLAN £ — ROHFEEIZ S
WTHBALES,

RLUERTRER— FE— FOHIKIEIE

* Ethernet Flow Point (EFP) 35 & OF Internet Group Management Protocol (IGMP) A X —FE
TIEYR— SN EE A,

e a7 Xy NU—JTCOECMPuE— RT3 7D 7a—5~"U%, HAZ~—DFEETT
IP. %65% IP. #{E7C MAC., B L O%E5E MAC ICES &= £4,
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Ethernet-over-MPLS (EoMPLS) # & UstlEEREMOHE |
B zuEsrstvan =— rosinsE

* MPLSQoS!E, A 7B L —EF— R THHR— SN TWET, 774/ FF— FiEN
A7 EF—RTT,

+ QoS : WA X <—DSCPH~—F > 7L VPWS & EoOMPLS TiEH A — I TWERA,
« 7R null © VCCV ping (ZH A — F TV EHA,

«ipunnumbered =~ > Ri{E MPLS i E Tl AR —F SN TWEH A,

BEDN Y 7Ty TEUERIEI Y R — F STV ER A,

PWILR I N—T DAL v FA—N"—THh KR —FENTHEEA,

SRLIEIHRT R4 VLAN E— FOHIFEIR

e HZPETNRAATRERIULA LV H—U—F L T H A THRREEINTORWEE ., RABERR IR
BELFEEA,

cHIRUNT T4y 2 BENT T4 v & LTEYR— hEREEA,

N TF T LIV a—HP—xy NI —7 L FZ—T A4 A (MUXUNI) BHR—rENT
WRWiEYH, LAY 2T A2 —T A ATiX Xconnect E— REFHICTEEH A,

* Xconnect E— KiL, N"—hrE F TV AR—=F DAL A L H—T A ATHENZ/2> T
BEE. VI A X —T o2 ATITRETEEFHA,

* Flow Aware Transport (FAT) |, 72 F 2 /)L CLIE— R CTOARETEET,
« MACsec 13, BEBIEIHRITEME VLAN £ — R TV R —FShEH A,

« QoS : 1 A X ~—DSCP FH~—F > 71T VPWS &@LU EMETIIR—FEnTWnE
A,

« MPLSQoS iX, /XA 77— R &) —F— R TORYR—FENTWET, T 7 4/L FE—
RiZ/ A 7E— FTT,

* VLAN & — R OFLRIFTTEMETIX, CE 75 @ Cisco Discovery Protocol /37 hZ PE T
PRE N FE T2, FUPERITRMEOFBER CldcEt s EtA, —FH, A—FE—FT
IX. CE 2>5 ® Cisco Discovery Protocol /X% > MMIEARERR Tt S E T,

e APy FBIWRVLAN A v Z—U—X T2 A TOLNBYR—FENTWET,
27 haj) b U Y CLIEYAR—FINTWETA,

B [, —

SRR TTRMEIC DT
L2VPN R TR e 2 T2 &, *y R NOEELZHRHE LT, y—EADE
AT R D= RARA ML A ¥ 2 —ERETHL—T 4 7 FT5L9ZF% > b
U—J RETEET, ZOMEIZEY, VE—FPET A ATEALZEE, 721X PE
FNA AL CET A ABDY v 7 TIRALZBENSEE TX £,
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PE DT X TOHMY > 7 Dl R niga=y b (MTU) #3, AJJPE CEZEINLHHEKRDO L
AXY2NTy FERBETELILENRDH D 7,

SERIEIRR TR M, Xeonnect & 7' k=)L CLI SO A HEH L TRETEET,

x4 [, =L N
BB T REDRTEAE
SRR T EMEX, N—FE— FE/ZIXZ VLAN E— R CRETE £,
FLEBETREAR— FE— FOERTE
SRR TR AR — FE— R, XconnectE— RE /=X 7 1 k2L CLI ROV h % H
LCHRETEET,

Xconnect E— K
Xconnect E— R CERLAKRITEMAR— b E— 2R ET DL, WOFIEEZFZETLET,

\}

CE) wm— AT REECT A1, [Ethernet-over-MPLS DR E H1E] & 27 > 3 > @ Xconnect
T— FOFIENHE%YT 5 load-balance =~ > REZfEH L £,

FIEDOHE
1. enable
2. configureterminal
3. interfaceinterface-id
4. noswitchport
5. noip address
6. nokeepalive
7. xconnect peer-device-id vc-id encapsulation mpls
8. backup peer peer-router-ip-addr vcid ve-id [ priority value |
9. end
FIED 3%
OV RFERETIVa Y B#
AT 71 |enable FHE EXECE— FA AN LET, NAT—Fx A
i - NLET ERENEHA) .

Device> enable

R 72 |configureterminal Ta—\ ) ar7 4 Xal—3 gy T— N2
1 LET
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. Xconnect E— K

Ethernet-over-MPLS (EoMPLS) # & UStEIHETTRMEDERE

ARV RFERETIVa Y

B8

Device# configure terminal

ATvT3

interface interface-id

1

Device (config) # interface GigabitEthernetl/0/44

FTo 7L LTCRETHA LV E—T oA AR TS
L. A —TxzAf AT 4 Fal— g F—
R&BAE L £9,

ATV

no switchport

1

Device (config-if) # no switchport

VAR — MIRY . LAV 3E— FE2RIBLET,

ATvTh

no ip address

1

Device (config-if)# no ip address

PR — MZED S THNTWBIPT KL AN
ZlEMRLET,

ATvT6

no keepalive
{5

Device (config-if)# no keepalive

FRAANMT =TT I T A vE—T%EEFE LN
L EMERLET,

ATy T1

xconnect peer-device-id vc-id encapsulation mpls

1

Device (config-if)# xconnect 10.1.1.1 117
encapsulation mpls

BRI A Sl VC AV FLET, o=
< ROXIE, ool A2 T AR—
DA LR LT,

ATvT8

backup peer peer-router-ip-addr vcid ve-id [ priority
value ]

1

Device (config-if) # backup peer 10.11.11.11 118
priority 9

BELIEIMR VC OILEE T 2 RELE7,

ATvT9

—

end

1 -

1K

AV B —T A AT 4Fa2l—v gy F—F
T L. M EXBC E— NITEY 77,
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ARV RFERFTIVaY =)

Device (config) # end

A kajLel A=
7’1 k=)L CLL E— R TCEREEBRTEER— FE— FE2RETAHICIE. ROFEELEITLE

—é—O
FIEDHE
1. enable
2. configureterminal
3. port-channel load-balance dst-ip
4. interface interface-id
5. no switchport
6. no ip address
7 no keepalive
8. exit
9. interface pseudowire number-active
10. encapsulation mpls
11.  neighbor active-peer-ip-addr vc-id
12. exit
13. interface pseudowire number-standby
14. encapsulation mpls
15. neighbor standby-peer-ip-addr vc-id
16. 12vpn xconnect context context-name
17 member interface-id
18. member pseudowire number-active group group-name [priority value]
19. member pseudowire number-standby group group-name [priority value]
20. end
F g ¥4
ARV KRFERETIVaY EL:Y
ATv71 |enable R EXEC T— FE AL ET, N"RT—F%
i - ANLET (ERENEHE) .
Device> enable
R wF2 |configureterminal Jua—r~ )L ary 7 4 ¥al— gy E— ReElh
15[] : L/\iﬁ—o
Device# configure terminal
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Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

ARV FFEREETIVa Yy

> | I
| 3
&

AT w73 |port-channel load-balance dst-ip ARG RESEHEIP 7 KL RRRE L ET,
1 :
Device (config) # port-channel load-balance dst-ip

RTwv 74 |interfaceinterface-id U7 ELTRETHA v H—T =4 A% ER
15 - L. A Z—TxA AT 4 Fal—3g L F—

RZBs L ET,

Device (config) # interface
TenGigabitEthernetl/0/36

AT w5 | noswitchport PBEAR— MZRY . LA ¥3E— FEBBLET,
11 -
Device (config-if) # no switchport

RTwv 76 |noipaddress WELIR— MZED Y THNTWDIP T KL AR
Bl WL EHRLET.
Device (config-if) # no ip address

RTwv 71 |nokeepalive THRAANX =TT ITAT Ave—V%EEFELR
Bl WL EHRLET.
Device (config-if) # no keepalive

RTwv S8 |exit A B—Tx2Af A AT 4Falb—ar F—F
. BT LET,
Device (config-if)# exit

AT w79 |interface pseudowire number-active fRE LIZMETT 7 7« TIRRED BRI A v & —

51

Device (config) # interface pseudowire 17

T xA AWML LT, BRI s X2 b —
vay E'—RERBLET,

—

1K
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ARV FFEREETIVa Yy

E:)

AT w710 |encapsulation mpls Fo R T T EEE L ET,
1 -
Device (config-if) # encapsulation mpls

RFw 711 |neighbor active-peer-ip-addr vc-id L2VPN 8EBUE#R DT 7 7 4 TIREEOET IP T R L
B - A& VCID HAHE L £,
Device (config-if) # neighbor 10.10.0.10 17

ATy F12 |exit AHE—T 2 AREEF—REZKT L, Za—L
1 - BRIEE— RICEY £7°,
Device (config-if)# exit

AT w713 |interface pseudowire number-standby FEE LI C R Y A RREDBREURIRE A o & —
4 - T oA A& LT, BPARa T X2 L —

vary E'— REHBLET,

Device (config) # interface pseudowire 18

AT 714 |encapsulation mpls NV T 7wk zRELET,
1 -
Device (config-if) # encapsulation mpls

Z 5w 715 |neighbor standoy-peer-ip-addr vc-id L2VPN S BLEER D A X L R A IRBEEOE T IP T KL
i - AL VCIDEZHE L £,
Device (config-if) # neighbor 10.10.0.11 18

X5 716 |l2vpn xconnect context context-name L2VPN Z 0 A= %7 ka5 % 2 h &k L,

1 -

Device (config-if)# 1l2vpn xconnect context vpwsl7

VLAN & — R ® EoMPLS ##i[alfg % 7 7 7 4 7k
BB LR Z A IREEOEUBIRA X —T7 = A
AT L E T,
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Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

ARV FFEREETIVa Yy

S

AT 717 | member interface-id L2VPN 7 B 2 a7 b &R THA 4 —7 = A
Bl A BB LET.
Device (config-if-xconn) # member
TenGigabitEthernetl1/0/36

25+ 718 |member pseudowire number-active group group-name| LOVEN 7 1 2 2% 2 kBT 5T 7 7 4 7 HHE
[priority value] DEEPIERA 2 —7 = A A& HELET,
i
Device (config-if-xconn) # member pseudowire 17
group pwrlO

AT 719 | member pseudowirenumber-standby group group-name| L2VPN 7 1 A 1% 7 h &I D A X L3 A IR
[priority value] DEEIRA 5 —7 = A Z%HEELET,
1 -
Device (config-if-xconn)# member pseudowire 18
group pwrlO priority 6

AFw 720 |end Xconnect 2> 7 A F a2l —ar ET—FREEKTL
Bl - T. ¥k EXEC £— FIZRED £,

Device (config-if-xconn) # end

R EETEM VLAN E— FOETE
SLUERR T B VLAN E— RiZ, Xconnect B— RE7/~137 2 k2L CLI FROWFhmnz

MLTRETEET,

Xconnect E— K

FIEDEE

Xconnect B — R CEEIEGFTTEN VLAN B — REZERETHI213. ROFEEZFEITLET,

enable
configureterminal
interface interface-id
no switchport

no ip address

no keepalive

exit

NooAWN A
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8. inter face interface-id.subinterface
9. encapsulation dot1Q vian-id

Xconnect E— K .

10.  xconnect peer-ip-addr vc-id encapsulation mpls
11.  backup peer peer-ip-addr vc-id [priority value]

12. end

FE D
AU RFERIETOIVa Y B

ATwv 71 |enable FiME EXEC E— F& AN LET, "AU—F%
Bl ANLES (BRENEHE)
Device> enable

5w F2 |configureterminal ra—sOb ary 74 Xalb—ar E— FElh
1 - LET.
Device# configure terminal

RTwv 73 |interface interface-id NV ELTRETHA v H—T = A A%ER
i - LAV EZ—TxzA AT 4 Fal— g F—

NZBE L ET,

Device (config) # interface
TenGigabitEthernetl/0/36

AFw 74 |noswitchport YA — MIRY . LA ¥3E—NEZBKLET,
£
Device (config-if) # no switchport

AFw 75 |noipaddress PERAR— MZEID B THNTWDIP T KL AN
1 - WZ L AR LET,
Device (config-if) # no ip address

AT w76 |nokeepalive THRAANX =TT ITAT Ay —TV%EEFELR
i - W2 L AR L ET,

Device (config-if) # no keepalive
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Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

ARV FFEREETIVa Yy

S

ATy 71 |exit f B =Tz A AT 4 Fal—ary FT—R
%l - AT L, Zn—rbar 7 4 Xal—ia s E—
RIZRED £7,
Device (config-if)# exit
R w78 |interfaceinterface-id.subinterface WETAV T, v F—T 2 AEEHEL T, V74
Bl - VE—TxzA R AT 4 X2l —a Ly F—RNE
BAtG L E7,
Device (config) # interface
TenGigabitEthernetl1/0/36.1105
AT w79 |encapsulation dot1Q vian-id VT E—T x4 AT, T T 47 DIEEE
B - 802.1Q W b E A R—T MIZLET,
Device (config-subif) # encapsulation dotlQ 1105
X w710 |xconnect peer-ip-addr vc-id encapsulation mpls B nliR 2  PBEE VC I A V R LET, 2=
i - ~ ¥ NOWIE, £OMO LA Y2 kT AFR—h
DYa L RICTY,
Device (config-subif)# xconnect 10.0.0.1 1105
encapsulation mpls
AT w711 |backup peer peer-ip-addr vc-id [priority value] SRR VCE DR ET Z2fE L7,
1
Device (config-subif-xconn) # backup peer
10.10.10.10 1105 priority 8
AT v 712 |end Xcomnect I 7 4 X2l —Tgy F— REKTL
Bl - T. ¥k EXEC E— FIZRED £,

Device (config-subif-xconn) # end

ZJakajLcu A=

FIRDEE

—

7v k2L CLI & — N CREETEMN VLAN E— RERETHI2T. KOFEELFEITLE

B

1. enable

1K
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2. configure terminal
3. port-channel load-balance dst-ip
4. interface interface-id
5. no switchport
6. no ip address
7 no keepalive
8. exit
9. interface interface-id.subinterface
10. encapsulation dot1Q vian-id
1. exit
12. interface pseudowire number-active
13. encapsulation mpls
14. neighbor active-peer-ip-addr vc-id
15. exit
16. interface pseudowire number-standby
17.  encapsulation mpls
18. neighbor standby-peer-ip-addr vc-id
19. 12vpn xconnect context context-name
20. member interface-id.subinterface
21. member pseudowire number-active group group-name [priority value]
22. member pseudowire number-standby group group-name [priority value]
23. end
F gD F%H
AR RFEREFT7TIVa Y EL:Y
ATv71 |enable R EXEC T— FE AL E T, N"RT—F%
i - AN LET (ERShEHE)
Device> enable
R wF2 |configureterminal Jua—r~)ary 7 4 F¥al—gy E— ReElh
i LET
Device# configure terminal
25w 73 |port-chann load-balance dst-ip A EREFEIP 7 FLRICEE LET,
11 -
Device (config) # port-channel load-balance dst-ip|

Cisco 10S XE Bengaluru 17.5.x (Catalyst9300 X f v F) <TILF 7B L)L SN XA
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Ethernet-over-MPLS (EoMPLS) # & UStEIHETTRMEDERE

ARV FFEREETIVa Yy

S

AT w74 |interfaceinterface-id NV ELTRETHA v H—T =4 A% EH

%l - L. A Z—Txf AT 4 Fal—g L F—
NZBta L ET,

Device (config) # interface
TenGigabitEthernetl1/0/36

AT w5 | noswitchport PBEAR— MIRRY . LA ¥ 3E— REBIALET,
1
Device (config-if)# no switchport

ATwv 76 |noipaddress PR — MZEID Y THRTNWD IP T RL AR
Bl WL AR LET,
Device (config-if)# no ip address

RFwF1 |nokeepalive TNNAAWXR =TT FTAT A yb—V%EELR
i - WZ L EMERLET,
Device (config-if)# no keepalive

ATv7r8 |exit A B =Tz A AT 4 Fal—ary ET—R
Bl ERTLET,
Device (config-if) # exit

XF w79 |interfaceinterface-id.subinterface BETAV T L —T oA RAEFEHRELT, V74
R VHE—T AR AT 4 Falb—varE— %

BAtE L £ 97,

Device (config) # interface
TenGigabitEthernetl1/0/36.1105

R 710 |encapsulation dot1Q vian-id Y7 B—T 2 A LT, bF 7 4 v DIEEE

1 :

Device (config-subif)# encapsulation dotlQ 1105

802.1Q 1 S b E A Rr—T MIZLET,

—

1K

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av



IBMm%W%MHSGMWB)B&Uﬁﬂ@ﬁﬁﬁﬁ@ﬁi

Fararcurz [

aAv U RFERET7TIVaY B#)
ATy 1 |exit YITA o E =T 2 f AT 4 Fal—T g T—
Bl FE#T LET
Device (config-subif) # exit
25w 712 |interface pseudowire number-active B LI MECT 7 7 4 ZIRIE OB A » 5 —
4 - T A A& LT, HEERR T o F 2 L—
vary ' RERBLET,
Device (config) # interface pseudowire 17
25w 713 |encapsulation mpls cox Y o7 T e A EEE L ET,
£
Device (config-if) # encapsulation mpls
RTw 714 |neighbor active-peer-ip-addr vc-id LA ¥ 2 VPN (L2VPN) SR OT 7 7 1 778
i - BT 1P 7 L e ffEliR (VC) ID Z467E L &
R
Device (config-if) # neighbor 10.10.0.10 17
ATy T15 |exit A H =T =2 AREET—RFEKRTLET,
i -
Device (config-if)# exit
R T 716 |interface pseudowire number-standby fRE LT TR X S A RREDELIEIRRA > & —
# - T A REHNL LT, AR T ¢ L —
vary E—RFERBLET,
Device (config) # interface pseudowire 18
R w711 |encapsulation mpls N YT TR EIEE LET,
11
Device (config-if) # encapsulation mpls
Z 5w 718 |neighbor standby-peer-ip-addr vc-id L2VPN SEELERR D A # R A REEOE T IP T R L

&1

AL VCIDEEEELET,
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Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |

ARV FFEREETIVa Yy

S

Device (config-if) # neighbor 10.10.0.11 18

X w719 |l2vpn xconnect context context-name L2VPN 7 uxax”7 harT7x A M&1ERK L.

i - VLAN “&— R EoMPLS #tml# %2 7 7 7 4 7R
BB LR Z U A REBOEEIRRA > & —T = A

Device (config-if)# 12vpn xconnect context vpwsl?7 ;Kﬂlfgﬁﬁ(/jiﬁfo

Z w720 | member interface-id.subinterface L2VPN 7 uAax 7 BT HA L Z—T A
Bl AEHELET,
Device (config-if-xconn) # member
TenGigabitEthernet1/0/36.1105

2T w721 |member pseudowire number-active group group-name|L2VPN 7 0 A a2 %7 K& BT BT 7 7 4 T IREE
[priority value] DRLIERRA > 5 —7 = A 2% HHELET,
i -
Device (config-if-xconn) # member pseudowire 17
group pwrlO

AT 722 | member pseudowirenumber-standby group group-name| L2VPN 7 1 A 1 % 7 k&I D A X LA IR
[priority value] DERIEIRA > & —7 = A A%4EELET,
1 -
Device (config-if-xconn) # member pseudowire 18
group pwrlO priority 6

ATv 723 |end Xconnect 27 4 Fal—var EB—FReKTL
Bl - T. F#HE EXEC E— FIZRY £,

Device (config-if-xconn) # end

—

1K

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av



IBMm%W%MHSGMWB)B&Uﬁﬂ@ﬁﬁﬁﬁ@ﬁi
summpretozes

SEUL Bl #R T R 1E D TEH

® 5 BRLUERTRER— FE— FORE

PE DR E CE DEXTE

mpls ip interface gigabitethernet 1/0/33
mpls label protocol ldp switchport trunk allowed vlan 912
mpls ldp graceful-restart switchport mode trunk spanning-tree
mpls ldp router-id loopback 1 force portfast trunk

| I

interface Loopbackl interface Vlan912

ip address 10.1.1.1 255.255.255.255 ip address 10.91.2.3 255.255.255.0
ip ospf 100 area O !

router ospf 100

router-id 10.1.1.1

nsf

!

interface gigabitethernet 2/0/39

no switchport

no ip address

no keepalive

|

interface pseudowirelOl

encapsulation mpls

neighbor 10.10.10.10 101

|

interface pseudowirel02

encapsulation mpls

neighbor 10.10.10.11 101

12vpn xconnect context pwlOl

member pseudowirelOl group pwgrpl priority 1
member pseudowirel02 group pwgrpl priority 15

member GigabitEthernet2/0/39

|

interface tengigabitethernet 3/0/10
switchport trunk allowed vlan 142
switchport mode trunk

channel-group 42 mode active

|

interface Port-channel4?2

switchport trunk allowed vlan 142
switchport mode trunk

|

interface Vlanl42

ip address 10.11.11.11 255.255.255.0
ip ospf 100 area O

mpls ip

mpls label protocol ldp

|
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Ethernet-over-MPLS (EoMPLS) # & USHUEETEMOHE |
| EETE

= 6: B ERITTR VIAN E— FORE

PE DERE CE DERE

interface tengigabitethernet 1/0/36 interface fortygigabitethernet 1/9
no switchport switchport

no ip address switchport mode trunk

no keepalive switchport trunk allowed vlan 1105
exit

! mtu 9216

interface tengigabitethernet 1/0/36.1105 end

encapsulation dotlQ 1105 !

exit

interface pseudowirell05

encapsulation mpls

neighbor 10.10.0.10 1105

exit

!

interface pseudowirell06

encapsulation mpls

neighbor 10.10.0.11 1106

!

12vpn xconnect context vmell05

member tengigabitethernet 1/0/36.1105
member pseudowirell(05 group pwrlO
member pseudowirell(06 group pwrlO priority
6

end
!

iz, show mplsl2 ve veid ve-id detail =~ > RO H #2757 L £9,

Device# show mpls 12 vc vecid 1105 detail
Local interface: TenGigabitEthernetl/0/36.1105 up, line protocol up, Eth VLAN 1105 up
Interworking type is Ethernet
Destination address: 10.11.11.11, VC ID: 1105, VC status: standby
Output interface: Pol0, imposed label stack {1616}
Preferred path: not configured
Default path: active
Next hop: 10.10.0.1
Create time: 00:04:09, last status change time: 00:02:13
Last label FSM state change time: 00:02:15
Signaling protocol: LDP, peer 10.11.11.11:0 up
Targeted Hello: 10.10.0.10(LDP Id) -> 10.11.11.11, LDP is UP
Graceful restart: configured and enabled
Non stop routing: not configured and not enabled

Status TLV support (local/remote) : enabled/supported
LDP route watch : enabled
Label/status state machine : established, LrdRru
Last local dataplane status rcvd: No fault
Last BFD dataplane status rcvd: Not sent

Last BFD peer monitor status rcvd: No fault
Last local AC circuit status rcvd: DOWN (standby)
Last local AC circuit status sent: No fault
Last local PW i/f circ status rcvd: No fault

Last local LDP TLV status sent: DOWN (standby)
Last remote LDP TLV status rcvd: No fault
Last remote LDP ADJ status rcvd: No fault

MPLS VC labels: local 125, remote 1616
Group ID: local 336, remote 0
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MTU: local 9198, remote 9198

Remote interface description:

MAC Withdraw: sent:1, received:0
Sequencing: receive disabled, send disabled
Control Word: On (configured: autosense)
SSO Descriptor: 10.11.11.11/1105, local label: 125
Dataplane:

SSM segment/switch IDs: 96143/450671 (used), PWID: 110
VC statistics:

transit packet totals: receive 0, send O

transit byte totals: receive 0, send 0

transit packet drops: receive 0, seq error 0, send 0

&IZ. show |2vpn atom vc veid ve-id detail 2~ > RO B 2R L ET,

Device# show 1l2vpn atom vc vcid 1105 detail
pseudowirel00110 is up, VC status is standby PW type: Ethernet
Create time: 00:04:17, last status change time: 00:02:22
Last label FSM state change time: 00:02:24
Destination address: 10.11.11.11 VC ID: 1105
Output interface: Pol0, imposed label stack {1616}
Preferred path: not configured
Default path: active
Next hop: 10.0.0.1
Member of xconnect service TenGigabitEthernetl/0/36.1105-1105, group right
Associated member TenGigabitEthernetl/0/36.1105 is up, status is up
Interworking type is Ethernet
Service id: 0x1£000037
Signaling protocol: LDP, peer 10.11.11.11:0 up
Targeted Hello: 10.0.0.10(LDP Id) -> 10.11.11.11, LDP is UP
Graceful restart: configured and enabled
Non stop routing: not configured and not enabled

PWid FEC (128), VC ID: 1105
Status TLV support (local/remote) enabled/supported
LDP route watch enabled
Label/status state machine established, LrdRru
Local dataplane status received No fault
BFD dataplane status received Not sent
BFD peer monitor status received No fault
Status received from access circuit DOWN (standby)
Status sent to access circuit No fault
Status received from pseudowire i/f No fault
Status sent to network peer DOWN (standby)
Status received from network peer No fault
Adjacency status of remote peer No fault
Sequencing: receive disabled, send disabled
Bindings
Parameter Local Remote
Label 125 1616
Group ID 336 0
Interface
MTU 9198 9198
Control word on (configured: autosense) on
PW type Ethernet Ethernet
VCCV CV type 0x02 0x02
LSPV [2] LSPV [2]
VCCV CC type 0x06 0x02
RA [2], TTL [3] RA [2]
Status TLV enabled supported
SSO Descriptor: 10.11.11.11/1105, local label: 125
Dataplane:
SSM segment/switch IDs: 96143/450671 (used), PWID: 110

Rx Counters
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Ethernet-over-MPLS (EoMPLS)

. Ethernet-over-MPLS & & U'St U E#E T RS D EEERE

0 input transit packets, 0 bytes
0 drops, 0 seq err
0 MAC withdraw
Tx Counters
0 output transit packets, 0 bytes

0 drops
1 MAC withdraw

bBLURMERTEROSRE |

iz, show mplsl2transport veve-id =~ > ROl &2~ L £9,

Device# show mpls l2transport vc 101

Local intf Local circuit Dest address VC ID Status
TenGigabitEthernetl1/0/36.1105 Eth VLAN 1105 10.0.0.1 1105 UP
TenGigabitEthernetl1/0/36.1105 Eth VLAN 1105 10.11.11.11 1105 STANDBRY

Ethernet-over-MPLS & & U SR {LLBIER T & 14 D BE B FE

WRDOFRIZ, ZDFY 2a—)LTHATAHEEDO) V) —ABLOEEEREZRLET,
TN OREEIX, FRICHIRES N TWRWRY  BASINTY U —RLBEOTXTOY U —RAT

EHATE £,

)1)—R

HEEEHR

Cisco IOS XE Everest 16.6.1 Ethernet-over-MPLS 35 & ()\E/%ﬁ;l

[EI} s

Ethernet-over-MPLS %, Any
Transport over MPLS (AToM)
NZUAR=REALTD1D
T, EoMPLSIE, A —H*v
Mo harryr—2a=yh

(PDU) % MPLS /3% v RMZ
7L L, MPLS F v h
U—7 FTCHAET 5 2 &Ik
DESREL 97, % PDUITHI—
Ny hE LTHRESNLE
K

L2VPN #{EL a7 T = i e
FERTE. xRy hT—I R
OEEZBRHEL T, —EX
DY & fiA T I RE 72 Bl D =
RARA L Mz A Y 29—t
AEFN—T 4 TTHED
Ik N =2 RRETE
R

AH— hE— RO H— b3
AZNTWET,

1K

—
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Ethernet-over-MPLS & & USRI EIR T R 14 DHERE B B .

IJ IJ—X

HEEEHR

Cisco IOS XE Gibraltar 16.12.1

Ethernet-over-MPLS @ VLAN
Ft— b

EoMPLS VLAN E— N,
Xconnect E— NEZ T 7w b
2L CLI R DWWl
HLTRETEET,

Cisco IOS XE Amsterdam 17.1.1

Macsec over EOMPLS

VLAN &— K EoMPLS ®O;
&, CE 7 /34 A macsec
dotlg-in-clear1 =~ NiZ Xk »
TREINT= ATy FOBRM
PET /A A THE I NFET,

Cisco Feature Navigator Z i 95 &, 7T v b 74 —ABXOY 7 T =27 A4 A=V DOHR—
MME A iR T & £ 7, Cisco Feature Navigator (27 7 & 29 % |Z1%, https://cfang.cisco.com/IZ

TI7EALET,

http://www.cisco.com/go/cfn,
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Ethernet-over-MPLS (EoMPLS) # & UstlEEREMOHE |
. Ethernet-over-MPLS & & USSR LIEIR T RIE D REEE
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=6~
=% =R

MPLS Z/v L7z IPv6 TN/ F—T v
(6PE) DEZTE

« 6PE DHIFESRM (89 ~—)

« 6PE Ol FmE (89 ~—)

* 6PE (DWW T (89 X—)

« 6PE OF%E (90 ~=—7)

« 6PE OFLERF] (93 =—)

* MPLS #J1 L72 IPv6 7' /3A X —=x ¥ (6PE) OFEREERE (95 ~X—)

6PE DRIESHE

PE-CEIGP IPv6 /b — k& =27 BGP IZH A L, %72, =7 BGP Z PE-CE IGP IPv6 /L — T
B L £

6PE D Hl#9FE 18

eBGP IZ CE-PE & L THR—FENTWERA, A¥TF v 7 )b— k. OSPFv3. ISIS. RIPv2
IZCE-PE & LCHHR—FEINTWHET,

6PE [CDIVT

6PE (X, IPv4 MPLS %/ L CZ v —/ N IPv6 BIEERTREM 2 2L 2 HF T4, Zhic kv,
MOFTRTOF AL RZK LTI ODOEL—TFT 4 v 7 T—T N EFERATXA LR F
9, 6PE&MHT A2 LT, IPV6 A A X IPVAZ N L CHEISEETE D L1220 £,
IPv6 RAA LT EIZ 1 DDOIPvE T RLVADOHEBLETHY , FHRMIZ N RV ERET D4
HiIH £HA,

6PE FEILMHL, e M H— oD L—E R PEEZ Y R— T HL9 T v 7L —FRER
TN, BT Ry NU—JIZEETHZ L3 A APv6 FEXIL) o ks IP
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B oz

6PE D% TE

FIRDHE

—

MPLS £4r L7= IPv6 70/84 #— T v (6PE) OFE |

ANy X —AERTIEZRLS T ESW T TS 72D, ZOFEEIZa T —F OFREITL
EhOEHA, THUTED, IPv6 DEAZEHIRMEO S WIS TR TEE T, v /LT 7R
FarvR—F—4—F vz  7a ka (mp-iBGP) DOYLEMEFEZHH L CPEL—ZIZL -
T IPv6 BIEEFTREMEE SN S S IV E T,

6PE [ PE L —X D IPv4 1 v b U — 7 & ED mp-iBGP (ZH-3& | 7 RARZ A XF 54 1Pv6 7
RV A V7 4 w7 AD MPLS ODMLIZIPv6 Bl RTREMEIG A AZH L L £3, PEL—X X, IPv4
EIPV6 D % AT T DT 2T IV AKX v 7 L LTEHESN, IPvd~ vy B 7 IPv6e 7 KL A%
HFHLTIPV6 7L 7 v 7 ADOFERREVEE A KB L £ 7, 6PERSLIUNG6VPES L7 1 v 7
ADUWTPEN—HINT KNI A XFTHHX T AR KRy AL, ZO%HES IPvd L3 VPN L— T
R &EN5 IPvd 7 KL ATY, fl :FFFF: 23 IPv4 %7 A b dhy F7OEHICEBEMENE T, =
WX, IPvda~ v B 7 DIPv6 T RLATT,

WDKK 6PE hARa xR LET,

4:6PE rFRO Y

PE2 CE2

355165

PE3 CE3

6PE ZRETHPENL—FNIPvA 7T FEBLOIPv6 7 70 RO GIZSMLTWAZ L%
e L £,

PE /L — % - T3479 % BGP I3, ffiod PE THEIT$ % BGP & (IPv4) XA N—BHRE ML T D
WEENRBH Y £, EDH%, IPVOT — T NANLFEE LIZIPV6 T LT 4 v I AR Z LD RA /N—
W7 RANEAXTHLERDHY ET, BGP BT RARXFXAXLIZIPVv6 V7 4 v 7 A2, 7
RNRBEAZXAL NDOFRI ARy 7T RLALLTIPvE = a— RO IPv6 7 KL AN HEN
WCEE SN ET,

6PE # 3% ET HITIE, WO FIREFEITLET,

enable

configureterminal

ipv6 unicast-routing

router bgp as-number

bgp router-id interface interface-id

appwDbdR
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| MPLS ZAL7=1Pv6 O/ HF— T v (6PE) DEE

bgp log-neighbor-changes
bgp graceful-restart

6PE DEXE .

6

7

8. neighbor { ip-address| ipv6-address | peer-group-name } remote-as as-number

9 neighbor { ip-address| ipv6-address | peer-group-name } update-sour ce interface-type

interface-number
address-family ipv6

11.  redistribute protocol as-number match { internal | external 1| external 2

12. neighbor {ip-address|ipv6-address | peer-group-name } activate
13. neighbor {ip-address|ipv6-address | peer-group-name } send-label
14. exit-address-family
15. end
FIED M
ARV RFEEET7I 3 BHr
ATwv 71 |enable Mg EXEC E— REZHMC L7,
B - e NAT—REANLET (FERINTZHE) .
Device> enable
5w 2 |configureterminal ZTa—\)L a7 4 X2 lb—3ay ®— FEEG
5 - LETS
Device# configure terminal
AFw 73 |ipv6unicast-routing IPV6 L=F ¥ A K T—H 7T hOHREEZFNL
B - £7
Device (config) # ipv6 unicast-routing
AFw 4 |router bgp as-number N— B NFETDHEES AT A (AS) Zi#Bld 5
15“ . %%%Aﬁ L/i‘a‘o
. . as-number : BEES AT LAE R, 2 854 FOERD
Device (config) # router bgp 65001 %ﬁﬂi 1 ~ 65535 VGTO 4 /§/I, F@%%@%ﬁéi
1.0 ~ 65535.65535 T,
R w75 |bgprouter-id interface interface-id a—hO)R—F— A —hyx A 7 ka
Bl - (BGP) V—F 47 Tutv ADREENL—ZID %
HELET,
Device (config-router)# bgp router-id interface
Loopbackl
AFw 76 |bgplog-neighbor-changes BGP XA R— Uty hOaXo 752 H5M LET,
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B oz

MPLS Z#+ L 7= IPv6 FO/N\1 #— T v (6PE) DT

ARV FFEREETIVa Yy

S

Device (config-router)# bgp log-neighbor-changes

AFwF1 |bgp graceful-restart 9T D Border Gateway Protocol (BGP) A /73—
15 - TBGP /' L—A 7 )L Y AX— MERERZ 7 10—
THMZLET,
Device (config-router)# bgp graceful-restart
RTw 78 |neighbor {ip-address|ipv6-address| peer-group-name | BGP - /3— 7 — 7 )Lk /zld~/LF 7 kb
} remote-as as-number BGP %A N— F—7 iz b Y ZBMLET,
i - e ip-address : L —T ¢ T IERE LT HET
N—FZDIPT KL A,
Device (config-router)# neighbor 33.33.33.33
remote-as 65001 - ipv6-address : L —F ¢ JiERAE ST D E
T N—FDIPv6 T R L A,
* peer-group-name : BGP ©'7 7 )V — 7 D4 Hil,
eremoteas: U E— FHPE AT LAEELE
o
s as-number : XA N—NETDHHE AT LD
1 ~ 65535 OFIPANDFE 5,
AT w79 |neighbor {ip-address|ipv6-address| peer-group-name| BGP = v ¥ = %\ TCP gt OEIEA > & — 7 = A
} update-sour ce interface-type interface-number ZEEATEXL L HICRELET,
1
Device (config-router)# neighbor 33.33.33.33
update-source Loopbackl
AT v 710 |address-family ipvé TEHEIPV6 7 KL A F L7 (v 7 A% fdi 19 % BGP
Bl - REDN—T 4Ty a  BRETDHOIT,
TRVATZ77I)ary74F¥al—vag s E—R
Device (config-router)# address-family ipvé %EgﬁﬁélJE£7fo
25w 711 |redistribute protocol as-number match { internal | N— R Z1DDN—TFT 47 RAAL b fho—
external 1| external 2 T AT RAL NCHEALET,
1 -
Device (config-router-af)# redistribute ospf 11
match internal external 1
25w F12 |neighbor { ip-address|ipv6-address| peer-group-name | BGP A »S— & 1 iz 401 L E 7,

—

} activate

1 -

1K
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| MPLS ZAL7=1Pv6 O/ HF— T v (6PE) DEE
spE sl

ARV RFERETI Y S

Device (config-router-af) # neighbor 33.33.33.33
activate

X w713 |neighbor {ip-address|ipv6-address| peer-group-name | g+ BGP /L — & |Z BGP /L — h %472 MPLS T ~/L
; send-label ERELET,

51 :

Device (config-router-af)# neighbor 33.33.33.33
send-label

T v 714 |exit-address-family BGP7 RL A 773U 7 E—REKTLET,
1 -

Device (config-router-af)# exit-address-family

AT v 715 |end HebE EXEC B— NICEY 7,
B -

Device (config) # end

6PE O % 7€

K 5:6PE bRA S

PE2 CE2

356165

PE3 CE3
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MPLS £4r L7= IPv6 70/84 #— T v (6PE) OFE |

PE DRTE

router ospfv3 11

ip routing

ipv6é unicast-routing

address-family ipv6 unicast
redistribute bgp 65001
exit-address-family

|

router bgp 65001

bgp router-id interface Loopbackl
bgp log-neighbor-changes

bgp graceful-restart

neighbor 33.33.33.33 remote-as 65001
neighbor 33.33.33.33 update-source Loopbackl
|

address-family ipv4

neighbor 33.33.33.33 activate

|

address-family ipveé

redistribute ospf 11 match internal external 1 external 2 include-connected
neighbor 33.33.33.33 activate

neighbor 33.33.33.33 send-label

neighbor 33.33.33.33 send-community extended

!

&IZ. show bgp ipv6 unicast summary O H # %7~k L E 9,

BGP router identifier 1.1.1.1, local AS number 100

BGP table version is 34, main routing table version 34

4 network entries using 1088 bytes of memory

4 path entries using 608 bytes of memory

4/4 BGP path/bestpath attribute entries using 1120 bytes of memory
0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP using 2816 total bytes of memory

BGP activity 6/2 prefixes, 16/12 paths, scan interval 60 secs

Neighbor Y AS MsgRcvd MsgSent TblVer InQ OutQ Up/Down
State/PfxRcd

2.2.2.2 4 100 21 21 34 0 0

00:04:57 2

sh ipv route
IPv6 Routing Table - default - 7 entries
Codes: C - Connected, L - Local, S - Static, U - Per-user Static route

B - BGP, R - RIP, I1 - ISIS L1, I2 - ISIS L2

IA - ISIS interarea, IS - ISIS summary, D - EIGRP, EX - EIGRP
external

ND - ND Default, NDp - ND Prefix, DCE - Destination, NDr -
Redirect

RL - RPL, O - OSPF Intra, OI - OSPF Inter, OEl - OSPF ext 1

OE2 - OSPF ext 2, ON1l - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
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| MPLS ZAL7=1Pv6 O/ HF— T v (6PE) DEE
MPLS %9+ L1=IPv6 70/3( ¥—T v 6PE) iiemE [

la - LISP alt, lr - LISP site-registrations, 1d - LISP dyn-eid

1A - LISP away
C 10:1:1:2::/64 [0/0]

via Vlan4, directly connected
L 10:1:1:2::1/128 [0/0]

via Vlan4, receive
LC 11:11:11:11::11/128 [0/0]

via Loopbackl, receive
B 30:1:1:2::/64 [200/0]

via 33.33.33.33%default, indirectly connected
B 40:1:1:2::/64 [200/0]

via 44.44.44.44%default, indirectly connected

IiZ. show bgp ipv6 unicast =1~ ROHSEIZ R L £,

BGP table version is 112, local router ID is 11.11.11.11
Status codes: s suppressed, d damped, h history, * wvalid, > best, 1 -
internal,

r RIB-failure, S Stale, m multipath, b backup-path, f

RT-Filter,
X best-external, a additional-path, c¢ RIB-compressed,
t secondary path,
Origin codes: i - IGP, e - EGP, ? - incomplete
RPKI validation codes: V valid, I invalid, N Not found
Network Next Hop Metric LocPrf Weight Path
*> 10:1:1:2::/64 . 0 32768 ?
*>1 30:1:1:2::/64 ::FFFF:33.33.33.33
0 100 02
*>1 40:1:1:2::/64 :FFFF:44.44 .44 .44
0 100 02
*>1 173:1:1:2::/64 ::FFFF:33.33.33.33
2 100 07

WIZ. show ipv6 cef 40:1:1:2::0/64 detail =~ > RO HHIZR L £,

40:1:1:2::/64, epoch 6, flags [rib defined all labels]
recursive via 44.44.44.44 label 67
nexthop 1.20.4.2 Port-channell(03 label 99-(local:147)

MPLS Z4r L7=IPv6 7 O/N\A4 X —TI v (6PE) DHEEER
E

RDOFIZ, ZOFEY2—/LTHHT 28 EDY U —2ABIUOEERFHRZ R LET,

IO DOREREIE, FRCHRR SN TWARWRY | BASHY U —=RLUEOTXTDY U —XT
fEHTE £,
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B wesz2aLipe T g—T 9D (6PE) ORERE

—

MPLS Z#+ L 7= IPv6 FO/N\1 #— T v (6PE) DT

IJ I)—X

HEEEHR

Cisco IOS XE Everest 16.6.1

MPLS % L7= IPv6 7 1 /3o
S —=T v (6PE)

MPLS % L7= IPv6 7 1 /3o
K —=x 3 (6PE) |X, IPv4
MPLS %4 L7 7 v — 31

IPv6 B R[REMEZFRML L, i
DT RTOT /A A1 DOD
EENV—T 4 T T—T N %
AL 9,

Cisco Feature Navigator 145 &, 77 v h 74 —ABLNY 7 b =T A A= DHHR—

MME# AR5 T& £ 7, Cisco Feature Navigator (2%, http://www.cisco.com/go/cfn [

7 A LFET,

PR DT
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Irh-7:l::
5 2

MPLS 4t L= IPv6VPN 7O /Af A — T v

> (6VPE) DEEE

* 6VPE OFTE (97 ~—7)

RENWZDOWTHHA L £,

6VPE D% E
WODIETIL, AA v TF TD 6VPE D

6VPE D H|FIFE IR

« Inter-AS %3 & O Carrier Supporting Carrier (CSC) 1H 7R — h S THER A,

e VRE/L— hJ =% 7TV R—FENTWERA,
*+eBGP /X CE-PE & L THHR—FINTWWEHA,
« EIGRP, OSPFv3. RIP, ISIS, A ¥ 7 4 v 27 )b— ki, CE-PE & LT AR—FINTNE

j—O
e PIR—FENTWAMPLS F~ULEIY Y TE— NIIVRFEN & LT ¢ v 7 ABALTT,

TVT 4y I RABNNT 73 hDE— R TY,
P77 T RAT— 3 X, LAY 3VPN D Per-Prefix E— R CIIVAR— IR TWER

/\/o
¢« DHCPv6 1T, A— FEATOEHEDIEN/>TWSD 6VPE AR P TIIYAR— FEhEH
Ao

6VPE X IPv4 /N » 7 R— U ZfFi LT VPN IPv6 — bt 2 21325 A h =X o3, 7]

6VPE [ZCDULVT
REZ2 IPVAMPLS Ny 7 IR— U 2R+ LT, MPLS 27N TDT 2T IVAX o X TR
IR ET, oF0, EHa X FEHE L, 6PET 7 a—FOEX=2 U T ¢ EOHIBRIC G

L=
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B ovreonEn

6VPE O &% 7€ 5l

—

MPLS %4t L= IPW§ VPN F00/3( 5— T v (6VPE) OFEE |

L %4, 6VPE . % @ IPv4 MPLS-VPN 7'/ 1 & — o 2 LIZIER U T4 25, VRF HNIZ
IPv6 PR — F2NEMENTWET, T, VPN A 28— F 40 2, FEmicsEsn
h—T 47 T—T7 M) AR L ET,

MPLS R—XMDGVPE Yy kT—H DarviR—3r> b
e VPNIL—h Z—4 v ha3a2=T 4 :VPNIIa2=T 4 DFDOMTXTDOALNRDY A
}\O
VPN 2 2= 4 PEL—XD~/LF 71 k=a2,L BGP (MP-BGP) v°7 U 7 : VPN =
Ra=F A DT RTDOA LN VRE BREAREMIER AR L E T,
e MPLSH#51% : VPN —E X NRA ' — Ry NT—T DT X TCHOVPNII 22T 4 AV
NRENZT_XRTCONT T 4 v 7 HEELET,
MPLS VPN 5 VL Ciddti@monr—5 4 07 57— 02647259 4 FOESL LT VPNRE
#ENFET, WAZ~— VA NI OULEDA L F =T 2 ATH—E R [ F— K
N — B E, P—E R Fa g F—L, VRET—7 /L EMEIND VPN IL—F
FT—TN KA H—T oA A ENMT £ T,

6:6VPE ~RO Y

PE2 CE2

355165

PE3 CE3
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sveE izl [

PE DRTE
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MPLS 9 L 7= IPV6 VPN F00/3( #— T v < (6VPE) OFE |

PE DRTE

vrf definition 6VPE-1
rd 65001:11
route-target export
route-target import
!
address-family ipv4
exit-address-family
!
address-family ipv6
exit-address-family
!
interface TenGigabitE
no switchport
vrf forwarding 6VPE-
ip address 10.3.1.1
ip ospf 2 area 0
ipv6 address 10:111:
ipv6 enable

ospfv3 1 ipv6 area 0
I

1:1
1:1

thernetl1/0/38

1
255.255.255.0

111:111::1/64

router ospf 2 vrf 6VPE-1

router-id 1.1.11.11
redistribute bgp 650
I

router ospfv3 1

nsr

graceful-restart
I

01 subnets

address-family ipv6 unicast vrf 6VPE-1

redistribute bgp 6500
exit-address-family

I

router bgp 65001

1

bgp router-id interface Loopbackl
bgp log-neighbor-changes

bgp graceful-restart

neighbor 33.33.33.33 remote-as 65001

neighbor 33.33.33.33 update-source Loopbackl
I

address-family ipv4 vrf 6VPE-1
redistribute ospf 2 match internal external 1 external 2

exit-address-family

address-family ipv6 vrf 6VPE-1
redistribute ospf 1 match internal external 1 external 2 include-connected

exit-address-family
I

address-family vpnv4
neighbor 33.33.33.33
neighbor 33.33.33.33
neighbor 44.44.44.44
neighbor 44.44.44.44
neighbor 55.55.55.55
neighbor 55.55.55.55
exit-address-family
I

address-family vpnvé
neighbor 33.33.33.33
neighbor 33.33.33.33
neighbor 44.44.44.44
neighbor 44.44.44.44
neighbor 55.55.55.55

activate
send-community
activate
send-community
activate
send-community

activate
send-community
activate
send-community
activate

both

both

both

both

both
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| MPLS A L7=IPv6VPN FO/\4 #— Ty S (6VPE) DHFE
sveE izl [

PE DRTE

neighbor 55.55.55.55 send-community both

exit-address-family
I

&Iz, show mplsforwarding-tablevrf ®H Hf# %2 /R LE T,

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface

29 No Label A:A:A:565::/64[V] \ 0 aggregate/VRF601

32 No Label A:B5:1:5::/64[V] 2474160 V1601 FE80::200:7BFF:FE62:2636
33 No Label A:B5:1:4::/64[V] 2477978 V1601 FE80::200:7BFF:FE62:2636
35 No Label A:B5:1:3::/64[V] 2477442 V1601 FE80::200:7BFF:FE62:2636
36 No Label A:B5:1:2::/64[V] 2476906 V1601 FE80::200:7BFF:FE62:2636
37 No Label A:B5:1:1::/64[V] 2476370 V1601 FE80::200:7BFF:FE62:2636

iz, show vrf counter =~ > RO AR L F1,

Maximum number of VRFs supported: 256

Maximum number of IPv4 VRFs supported: 256
Maximum number of IPv6 VRFs supported: 256
Maximum number of platform iVRFs supported: 10
Current number of VRFs: 127

Current number of IPv4 VRFs: 6

Current number of IPv6 VRFs: 127

Current number of VRFs in delete state: O
Current number of platform iVRFs: 1

Kz, showipv6routevrf 2~ RO HHIZR L ET,

IPv6 Routing Table - VRF1 - 8 entries Codes: C - Connected, L - Local,
S - Static, U - Per-user Static route B - BGP, R - RIP, Il - ISIS L1,
I2 - ISIS L2 IA - ISIS interarea, IS - ISIS summary, D - EIGRP, EX -

EIGRP external ND - ND Default, NDp - ND Prefix, DCE - Destination, NDr
- Redirect RL - RPL, O - OSPF Intra, OI - OSPF Inter, OEl - OSPF ext

1 OE2 - OSPF ext 2, ON1l - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2 la -

LISP alt, lr - LISP site-registrations, 1ld - LISP dyn-eid 1A - LISP

away

B 1:1:1:1::1/128 [200/1] via 1.1.1.11%default, indirectly connected
O 2:2:2:2::2/128 [110/1] via FE80::A2EQ0:AFFF:FE30:3E40,
TenGigabitEthernetl/0/7

B 3:3:3:3::3/128 [200/1] wvia 3.3.3.33%default, indirectly connected
B 10:1:1:1::/64 [200/0] via 1.1.1.11%default, indirectly connected

C 10:2:2:2::/64 [0/0] via TenGigabitEthernetl1/0/7, directly connected
L 10:2:2:2::1/128 [0/0] via TenGigabitEthernetl1/0/7, receive

B 10:3:3:3::/64 [200/0] via 3.3.3.33%default, indirectly connected

L FF00::/8 [0/0] wvia NullO, receive
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B weis =L vPN To g F—T O (GVPE) DREEE

MPLS 4+ L7=IPv6 VPN O/ XA —IT v

e

MPLS %9 L 7= IPW6 VPN F0/3A 5— Ty S (6VPE) OHRFE |

(6VPE) DiEREERE

ROFIZ, ZOFEY2a—/LTHHTHEDY U —2ABIUOBERFHRZ R LET,

TN DOEREIE, FFICHRR SN TWARWVIRY  BAShY U —=RLUEOTXTDY U =T

fEATE £,

yy—x

Hee

HRETRER

Cisco IOS XE Everest 16.6.1

MPLS % /" L 7= IPv6
VPN 7' m /3o ' —
x v (6VPE)

MPLS %41 L 7= IPv6 VPN
P e
(6VPE) X IPv4 /X 7
N—r % LT VPN
IPv6 H— & R 445 %
H=ALTY, HEHAREEZR
IPv4 MPLS /X 7 7R— 2 %
A4 252 & T, MPLS =
THNTDF 2T VAR %
VRIS T,

7 A LET,

Cisco Feature Navigator Z 725 &, 7T v b 74 —ABXOY 7 U274 A=V DOHR—
MEHRZ R TE £9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 7B 7
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MPLS VPN InterAS + 7' 3 V DEETE

« MPLS VPN InterAS 73 = 2T 21EH (103 ~<—3)

« MPLS VPN InterAS 47 a V OREHE (111 2—)

« MPLS VPN InterAS # 73 3 » OREDHR (127 ~—)

« MPLS VPN InterAS 47> 3 OB EH] (129 _—)

« MPLS VPN InterAS 47> a2 VIZBT 5 20O SE &R (145 2—)
« MPLS VPN InterAS # 73 = » OHEEIE (145 =—2)

MPLS VPN InterAS A= 7' 3 VIZEA9 5 15%k

MPLS VPN InterAS A4 7> 3 0%, #7225 MPLS VPN — b 2 7 1 31 X —[l] T VPN ZFH A
BT A S EIERFEEZRBELET, 2k, BEFEOYA FE2EHEOXFY I TRy b
U—7 (HEV AT L) ITHFESE, A METOY—L5 L A% VPNEHR N AIREIZ /2 W £97,

ASE # & U ASBR

HEY AT & (AS) LiE, HBEOU AT LAEB I N —F ko TEH S, B—0fkIcE
BEInz7e barEFHL T E—ORy NU—J FHE3Ry NT—T DI N—TDZ &
TY ., Z< DA, VPN ITER 2 HEAIFHIR ORI 2 AS IZHER SV E T, —Hd VPN 1L,
BEOY—E AT a N F—ZE B> THLRT A2 0ERH Y | ZRbITA— =T v
VPN & FEEIVE T, VPN OFEHE SO T BfR7e <. ASHoERtIXB&ERIC L Ty — AL
ATHDLIMNERDH Y T,

ASHEFR/L—% (ASBR) (%, BN —T 477 v barzlH L CEEINZASHOT
NARTHY, AL —F 177 hai (eBGP L) FIIAAT v 7 — &2
THN, HHWEIT ST ZFEHA LT, fihd ASBR &/—F ( V7 ERZAZH L £,

BB P —27Fa ", X —nEOMBIDASIE, VPNIP T FL ADOERTIHREZ LTS5 =
LIk oTHEEL, o7 a bareaEHLTL—T 4 7 EREILEFLET,

cASHTIEZ. V—TFT 4 7 IEMITIBGP i L CIFENET,

iBGPZ. £ VPN B LUK ASHNDIP L7 4 v 7 ADFy NI — 7 BIERERALE
_640
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B wrisvenineras+ 722>

s ASITIX, V—T 4 U TIEHRITZeBGP 2 L T INFE T,

eBGPZ AT HZ & T, —ERT A X —IHIDASHTON—T 1 > THEHRDO /L —
TN =BT AL B —RAAL L N—TFT 4 T VAT AERETEET, eBGP
DOE7ERRIZ, ASL— FD Y A MCBET 2 1H#REETe, ASH DXy bV — 7 B|ErTRElE:
A2 RRHT D2 LT, ASIL, eBGPAR—F—Z v UN—X &EHH LTI~V AAL v F
VIOERE G L— MR LET, FAR—F— oV NL—FTIL, X7 AN KRV TE
FOYMPLS 7~y EEHBZ bR ET,

MPLS VPN InterAS 47> 2 VOB EF IR — ST, B3R —F -2y VN—HFT
B ST 5 2 DL LD AS 2 &Te MPLS VPNT % 73 #—[ VPN 2 &0 5 Z &N
TEFET, ASITeBGP ZfEH L T/— F&2AZHLL | iBGP 0V —T o« & ZfEHIE AS [ CRH#L
SNFEHEA,

MPLS VPN InterAS 7> 3 >

RFC4364 CER SN TWADRDA 7 a id, e b AS D MPLS VPN #fi 2 f2fit L 97,
eInterAS 7> a v B: ZDOA 7 3 1%, ASBR M VPNv4 /L— MEAT 232 LU £,

elnterAS A 7> a3 AB: ZDOF T a i, InterAS A7 a v ARy KU —727 & InterAS
F 7 arBxy NU—7 DEBOMEZHAG YD T, MPLS VPN —E" &
TR X —E, SESEREFEVAT AEMHER L CVPN Y —E R 2t T& 9,

InterAS A7 3> B

—

InterAS 7> 5 B Xy hU—27 TlE, ASBRA— K, MPLS T 7 4 v 7 2%[ET& 5
12O EDA v H—T oA AT T SNE T, 2047 arz2fHT5E, ASBRIT
eBGP v a VAMAL THAILET VU 7 LET, ASBRIZPE L—# & LTHEERE
ASHNOTRTOPENL—XLET V7 LET, ASBRIL VRF Z#-FF L EHAMN, D AS
WZHET VBN D PEL—F 050D VPNvA L— DT RTEIFH 72y AR LET,
VPNv4 /L — M, route-distinguisher Zf# fl L CASBR T—REIZHEFRF S, L—h¥—F > &
FEHLCZ oY 7 & ET, ASBRIE, eBGP Z i LT VPNv4 /L— k& VPN 7 ~L
EARHLLET,
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| MPLS VPN InterAS #+ 7+ 3 » OB E

InterAS 7> 3> B .

7:InterASA 73V BD bRAYD

AS 100

Provider 1 Provider 2

356132

ASBR fH]C VPNv4 L — h DR 7 A MRy THBAAT D720 D 2 DO FERY AR — F ST
T3, 22O ASBRZ##i9 5 U > 7 TLDP £7-1XIGP 2 H T 248 IH Y £ A, ASBR
FoE#EERSNTA L F—T =2 A A DO MP-eBGP £ v a kW, A X —T = A AT
TARATE Ny N EERETE E9, EEERHR ST BGP B TIZXF LT Z O MPLS #55% R
AETAI2IE. ASBRICHHET DA v H —7 = A AT mpls bgp forwarding 2~ > RZRE T 54
ERHVET, Zoa~vy NI, BEEERINTEA V7 —T7 24 ADI0S IZFEESIN TV E
9, K200 D BGP XA N—ZHETXET,

e X T ARKYyTFENLTHER %7 A KRy P EMD ASBR 5558 L7-3 T D VPNv4
Jb—bhDBE—H/VASBR DX A MRy FICEFELET,

« Redistribute Connected Subnet /7 =\ : redistribute connected subnets =~ > RK&fEH LT, V
EF—FASBRDOFZ A by F7 L 2Z2a—H/VIGPIZEHEAA LES, 2% Y. VPNv4
=B —JV ASICHEMA SN T, X7 A MRy FIERINERE A,

\}

GE) oz bR (UE—F AS ~D ECMP) 2MEHH 55615, ASBR LDV £— FL—T Ry
JIZTDHMPLS 2F T 4 w7 oYL XA 0T 4 VT ERRETHIHERDHY £T, ZO LD
WICRE LW E, X7y MR EETIHAERHY 7,

WIZFHIAT B T UL A A F R RAREDIETIL, AS2001E R 7 A bRy 7w L7 HFRTRIES
NTEY . AS300 1% Redistribute Subnet ST THRE S L TWET,
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. RO ARy TELITAR

FXHOR Ry TEILTARK

WONZ, R A MKy TNV THRD T NNVEREANZAZRUET, 237 F23 AS 200 D
PE-200 7> % AS 300 MPE-300 ([ZEZET H & X2, FIUNARE I T va, ATy T B
FORy FENET, AT v 75T, ASBR-A300ILT AT &E 7 L—L%2ZEL., T~UL164
HETUV 161 ICEEHRZ, IGP 7~V 162 2T~V AL v 71T v a LET,

Network: | 300:1:30.1.1.0 AS-300 | AS-200 Network: | 300:1:30.
MNext-hop: Next-hop:
BGP Label: BGP Label:
IGP Label:
@ PE-300

Network: | 300:1:30.1.1.0 %

|
I
I
|
I
I
]
I
I
I
I
|
I
I

| Network:

Next-hop: ASBR-B300 : ASBR-B200 it 22
I

BGP Label: | BGP Label:

IGP Label: : IGP Label:
I
I
I
I

1112 V111441
Network: | 300:1:30.1.1.0 | Network: | 300-1:30.1.1.0
2 L2iaiTEe ASBR-A300 : ASBR-A200 Next-hop:
I
BGP Label: : BGP Label:
IGP Label: I
Network: | 300:1:30.1.1.0 @ @
%/ Next-hop:
BGP Label:

Redistribute Connected Subnet 75 =

WODOKIZ, Redistribute Connected Subnet T 2D T~ VERE AR R ZR LET, 237 v A3 AS 300
D PE-300 75 AS200 D PE-200 ([ZBE T 5 & X2, TFINUWMAX v I T va, ATy,
BIXORyZ7ENnET, AT v 75T, ASBR-A200/EZBGP 7~/ 20 D7 L—A&EZ{E L,

TAUL29 LWL, TN E T vy v a LET,
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| MPLS VPN InterAS + T~ 3 » D& E

interAs # 7> 3> A8 [l

Network: | 200:1:20.1.1.0 |
Next-hop: AS-300 | AS-200 Network: | 200:1
| Next-hop:
BGP Label: |
IGP Label: % : BGP Label:
1
|
PE-300 |
|
|
|
I
Network: | 200:1:20.1.1.0 : Network: | 200:1
i ASBR-B300 : ASBR-B200 i
|
BGP Label: | BGP Label:
IGP Label: : IGP Label:
|
|
|
|
1112 ' 1.1.1.1
Network: | 200:1:20.1.1.0 | Network: | 200:1:20.1.1.0
Next-hop: ASBR-A300 : ASBR-A200
|
BGF Label: I
|
IGP Label: I
Network: | 200:1:20.1.1.0
&J Nextnop: @ ®
BGP Label:

InterAS =< 3 > AB

MPLS VPN #r—E R Fu (' — %, SEIEREHEV AT A& AR LT, %o VPN
AL <= — R ZRMT H0ENH Y £9°, MPLS VPN InterAS 47> 5 - AB HERES
T HE, Za—L—F 47 T —TILNOE—~D MP-BGP v a VAL TE
FXFERBEBREVATLABEAERERL, o ba—L FL—r NI T 4 v T BBETEE T,
ZOMP-BGP v g Tl 22D ASBRET, & VRF A L AZ L ZAD VPN L7 (v 7
AN TV TINET, ZORNT7 4 v 7%, IP £721X MPLS T,

EEENDVPN b7 4 v ZIZVREBEHAEDA v F—T 2 A A% BHATHIP b T 7 4 v 7T
HBHT=H, 220 ASBR [E] T MPLS BGP 5t F 721X LDP # % €T 24 EIZH Y FH A,

InterAS 4 7L 2 o ABHEREICIEL, —ERT R AAL X —(ZL > TROFIERH D £7,
« ASBR E' 7[RI IP QoS #EREZ HERF L. W A X ~— SLA Z#EBLTX E 7,
T TL—r ’TT7 4w 7% BEXa2 VT 4 EOHBTVRF Z &S NET,
s SVIIZARY =% 52 & T, FHD QoS AV & —%4% VRF ICHH TE £,
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B - r@mmssviry rER

IW— bRAES I/ y MR

WF"N 1) (VPN 1)
CE1 CE3

MP-BGP session
VPN 1 %
N

YENE . _ASBR2

(VPN 2) i WF’N 2)
CE2

Tamon3

WORBMEL., FORICRENTWAEY 7L InterAS 7> a0 AB Ry hU—27 D hARr Y
ZRLTWET,

*CEl &£ CE3IZ VPN I IZ/BL CWE,
«CE2 & CE4 X VPN 2 IZ/E L TWET,

«PE1 TiX., VPN1 (VRF1) Z/\— Fi#Bll+1 (RD1) %#. VPN2 (VRF2) [ZRD?2 %ff
HLTWET,

*PE2(¥., VPN1 (VRF1) IZRD3 %, VPN2 (VRF2) IZRD4 Z#FEH L TWET,
« ASBRI Ti&, VRF128RD5{Z, VRE2RRD6IZTBEY a =7 SN THET,
« ASBR2 Ti%, VRF128RD7(Z, VRE2RRDSIZTBEY g =7 ENTHET,
* ASBR1 & ASBR2 L OIZIZ3 2DV 7 03H 0 £,

« VRF 1

« VRF 2

e MP-BGP v v 3

VPN 1 D v— AR

Jb— R (RD) X, Hb— M ED VPN AR Lﬂ\éﬁ%%ﬁ%[ﬁékbﬂ:»—~M:HJJH
ENDHHI AT, BL—T 4T A AX AL, —E72RD BfEY 2T A EEST T 5
NTNDRERHY £9, RDIX, VPN OJE | fﬁ‘ﬁ‘%%: Y& L C, #7225 VPN TRLIP 7 R
LA TL T 497 AL THLINGDIPT RLA FLT7 4 w7 AREELRWE ST
HEbIEHENET, RD XH, AV AX A XA TN VRF ThDHHAIINETT,

w7t A%, ERROKDOVPN1I DL — hfi7 e A 2R L TWET, 2072 ATHE
HAENTWAERF L7 097 A2 INJ X, VPNDOIP T RL A&/ L CWET,

ASBR1
*CElIX, VL7 4 v Z ANZPELIZCT RRZ A4 XLET,
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VPN 1 D37 b gk

ven1 o3y riEE ]

*PElL X, VPN 7L 7 ¢ v 7 ARD I:N % ASBRI |Z MP-iBGP f*FI CT7 RAZ 4 XL £,

¢ASBRIZ. L7 4 v 7 A% VPNIIZA LV HFE— LT, L7 ¢ v 27 ARD5NZ/ERK L
ESc I

*ASBRI1 X, AV AFR—hrL7Z7 V7 427 ARD5N % ASBR2IZ7 RARZ 4 XL %9,
ASBR1E, EH%E 7L 7 4 v 7 ARDSNORI AMEyTELTHEL, ZOFTV7 1>
JAELEBIZV T T v TEnAEa = TV EEID Y TEF,

« ASBRI %, ®ANZ3ZAE L7 RT TlidZe<, VRFICRESI N7 AR—FRT ZEH LT
N—+&T RNRXZAXLET, T 74/ T, ASBRIIZY—A T L7 v 7 ARDIN%
ASBR2IZT RARZ A X LEHA, TDOT VT 4 v 7 Ad, A7 a  ABVRFIZA ViR—
NENAT VT4 v T ATHDHTED, 7 RARNZAXINEH A,

ASBR2

*ASBR2 (%, V7 4 v 7 ARDSEN Z%fEL T, RDT:N & LTVPNLIZA »A—FL&E
j—o

« ASBR2 %, BHIZZIELI-RT TidZe< . VRFIZRESN-= 7 AR —FRT 2 LT
N— b BT RANZAXLET,

c VT 4T ADA R — MEEZ, ASBR2IZRD7N D7 A 7k v 7% VRF 1 M ASBR1
AV B =T 2 AIPT RLVAICRELET, RZA MKy 7—7/IDH VRF 1 IZ5%
EENET, RDZNHDO MPLS k> U ZA VA R—/LT B85 774/ N Tlk
ASBR2 AL T B EATHFET N EA A M=)V LEFA, ZHUTEY, ASBRED k
T77 4y I EIPIZTHZENTEET,

«ASBR2IE, AV HR—hFL7=T VT 47 ARDTN%ZPE2ICT RAAZ A4 XL %%, ASBR2
. BHEZZDT V7 4 9 T ADK T ARy TELTHREL, ZOT VT 47 AL
bl 7P rEnbsa—n7- b EEI0 Y TES, T 74/0 N T, ASBR2 (X —
ATV T 47 ARDSNZPE2IZT RANZA X LERA, ZOF VT 47 AT, T
T3V ABVRFIZA VAR—hENDHT VT 4 v 7 ATHLIZH, T RN AL XS EHE
g

*PE2(X. RD7ZNZRD3N &L LTCVRF1IZA VA R—FLET,

WDy MMgETaw AL, A7 ar ADTF ) A LEBRICENEL £9, ASBR X VPN
DG L 72D Z LICK > TPE ERERICEMEL., T 7 4 v 7 ZiFHEIP N7 v F & LT VPN
TV LTIRD PEICHRE LE T, D%, IROPE TVPN Y rE AR IRSET, L
T2 o T, % PET A ATIBEEPE T3 A% CET /N AL LTV, FEHBEVAT LTOD
Jb— N RIS IR HER) 72 LA ¥ 3MPLS VPN A H = X AR SN E 9, O£V, 4% PE
X, M5 BGP (eBGP) ZfliH L CTHAEIZT L7 LIPv4 7 RLAZEAA L ET,

*CE3 1%, N TDO/ X7 v b PE2 IZEELET,
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B vneon—rEs

*PE2 1%, ASBR2IC L > TEID Y THNTZ VPN 7L, BIXUO/4rw % ASBR2IZ b
PRV T T BIEDITNELRNEF— T = 7 ban (IGP) TNV TRry a7
oAb LFET,

« N7y MEL VPN Z UL RRE T ASBR2 ICHE L £ 9, ASBR2 (3 VPN 7 ~L%
Bl L., 27>y &2 IP L LTASBRIDVRF1 A v Z—T x4 ZZHKELET,

¢IP /%4 v RS, ASBRI D VRF1 A > ¥ —7 x4 AZHIZELEF, ASBRI|Z. PE1IC k-
TED Y THNZ VPN 7L BXOUr Yy R PELIC bR 7T 5720208
IGP 7~V CRTy bae i 7L LET,

« 25y MEL VPN T UL MW 2R BEC PEL ICEI3E L £ 97, PEL I VPN T~ L& Bl L
T, IPN7 > % CEL ICHEEL £,

VPN 2 ® v — kEiAR
ROERIT, EFLDORD VPN2 D — FMfi 7 a2 &R L TWET,
ASBRI1
*CE21X, V7 4 v 7 ANZPELIZT RRZ A XLET, NIZVPNIP T KL AT,
«PE1 X, VPN 7L 7 v 7 A RD2:N % ASBRI (Z MP-iBGP 81 C7 KX A XL £7,

«ASBR1/Z., 'L 7 4 w7 A% VPN2IZA v HR— LT, L7427 ARD6:N ZER L
i‘g—o

*ASBR1 %, £ > R—hFL7ETVT7 4w 7 ARD6N % ASBR2 1T RAXZ A4 XL ET,
ASBR2 I, HHZZDF VT 4 9T ADF I ARy TELTHREL, ZOF VLT 4w
JRARL LBV T FI T ENAE—H AT UL HE Y S TCET, F 74/ T, ASBRI
XY —Z2 L7 4 v 7 ZARD2N % ASBR2 ICT7 "X A X LEHA, ZOFVLT 47
AL, A7V a ABVRFICA Y R—FSNAT VT 4 v I ATHDHTED, T RRZA X
ShEHA,

ASBR2

*ASBR2 %, L7 4 v 7 ARD6GN ZZE LT, RDSN & LTVPN2|ZA v HR—hLE
9,

c VT 4w T ADA IR — MEEZ, ASBR2IZRDSN D7 A k78w 7% VRF2 D ASBR1
A HB—T A AT RLRAICHELET, X7 A MKy F—7 11D VRF2DID 1T
HEINET, RD&EN HO MPLS ik R %A VA M—LT 5545, T 74/ KT
X ASBR2 135X 70 A THRIET NV EA A =L LEHA, ZHIZLD ., ASBR [
DT T4 w7 HIPICTHENTEET,

ASBR2(X, AV R—FL/=7 V7 4 v 7 ARD&NZPE2IZT RAXZ A4 XL %3, ASBR2
X, HEE2ZOF VL7 49 7 ADX I A KRy TELTREL, ZOF VT 4 w7 AL L
bl 7 F) o ransa—nanos -~ bE DY CcES, T 740 T, ASBR2 1TV —
ATV T 47 ARD6:N%#PE2IZT RRFXA X LERA, ZOS VT 4w AL, 7
a2 ABVRFIZA VR—RENDT VT 4 v 7 ATHDLIZD, T RNRNZAXINEY
g
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| MPLS VPN InterAS #+ 7+ 3 » OB E
MPLS VPN InterAs + 7> 3 v @7 [}

*PE2 (. RD&N Z RD4N & L CVRF2IZA Vi R—FLFET,

MPLS VPN InterAS = 7> 3 V D/RTEAHE
K DOIETIE, MPLS VPN InterAS 73 3 v O EFEIZHOWTHHA L £,
MPLS VPN InterAS 7> 3 > B DEXE

FORRKRYy TR ITARXEFEALI- InterAS + 72 3 > B DEKRE
FT A RKRy LT FHFREFEH L TASBR TlnterAS 73 3 V' BARET AT, kROF

N2 SE4T L £ 9,
FIEDHEZE
1. enable
2. configure terminal
3. router ospf process-id
4. router-id ip-address
5. nsr
6. nsf
7 redistribute bgp autonomous-system-number
8. passive-inter face interface-type interface-number
9. networ k ip-address wildcard-mask aread area-id
10. exit
11.  router bgp autonomous-system-number
12. bgp router-id ip-address
13. bgp log-neighbor changes
14. no bgp default ipv4-unicast
15. no bgp default route-target filter
16. neighbor ip-address remote-as as-number
17. neighbor ip-address update-sour ce interface-type interface-number
18. neighbor ip-address remote-as as-number
19. address-family ipv4
20. neighbor ip-address activate
21. neighbor ip-address send-label
22. exit address-family
23. address-family vprv4
24. neighbor ip-address activate
25. neighbor ip-address send-community extended
26. neighbor ip-address next-hop-self
27. neighbor ip-address activate
28. neighbor ip-address send-community extended
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29. exit address-family
30. bgprouter-id ip-address
31. bgp log-neighbor changes

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

32. neighbor ip-address remote-as as-number
33. neighbor ip-address update-sour ce interface-type interface-number

34. address-family vpnv4

35. neighbor ip-address activate

36. neighbor ip-address send-community extended

37. exit address-family

F IR D
ARV RFEREFTIVaY EL:)

ATy 71 |enable Fi#E EXEC £ — FEAZIC L E T,
Bl : e MRAU—RFE AN LET (FEREShHE) .
Device> enable

25w F2 |configureterminal ru—sYb ar7 4 Xab—iar E— Febllh
Bl - LET,
Device# configure terminal

A7 73 |router ospf processid OSPEL—F 4 v 7 Fuk A&#EL, Yt 2%
i - waEl) B TET,
Device (config) # router ospf 1

AT w74 |router-id ip-address [EE/L—4 ID ZHELET,
15'] .
Device (config) # router-id 4.1.1.1

ATvy75 |ns OSPF / Y A kv FN—F 47 (NSR) ZiiE L
i - £75
Device (config-router)# nsr

RATv7T6 |ns OSPF /YAy 774 U—F 47 (NSF) %k
%l - ELET,
Device (config-router)# nsf

XTFw 77 |redistribute bgp autonomous-system-number BGP At A5 A L— % OSPF V—F ( o

1 -

J7at ACHEA LET,
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&
iy

FUR Ry TRATHREEALE InterAs 7> 3 v B0EE

ARV FFEREETIVa Yy

E:)

Device (config-router)# redistribute bgp 200

AT w78 |passive-interfaceinterface-type interface-number A > % —7 = A AD Open Shortest Path First (OSPF)
i - N—=T 4 TT v TT— BN LET,
Device (config-router)# passive-interface
GigabitEthernet 1/0/10
Device (config-router) # passive-interface Tunnel(

R w79 |network ip-address wildcard-mask aread area-id OSPE 5 FITT AA v X —T =2 A ABEHR L. D
Bl - A H =T 2 A AT L5V TID ZERLE
Device (config-router)# network 4.1.1.0 7r°
0.0.0.0.255 area 0

ATy 710 |exit —F a7 4 FXal—varET—RERTLE
i - EE
Device (config-router) # exit

Z 5w 711 |router bgp autonomous-system-number BGP V—TF 4 7 Tt AZRELET,
£l
Device (config) # router bgp 200

RTw 712 |bgp router-id ip-address BGP /L —F 4 v /St ADEENL—F ID &% E
i LETS
Device (config-router)# bgp router-id 4.1.1.1

RT v 713 |bgp log-neighbor changes BGP XA "— Uty hOu X 7 H /M LET,
i :
Device (config-router)# bgp log-neighbor changes

AT 714 |nobgp default ipv4-unicast 7 RLAT7 7V IPvd DA—TF ¢ U TIEROT R
15“ : /\‘&/fx\)“/}\%ﬁ?ﬁﬂzbij_o
Device (config-router)# no bgp default
ipv4-unicast

AT 715 |nobgp default route-target filter BGP @ route-target 2 X = =7 4 7 4 VX ) Tk

1 :

Device (config-router)# no bgp default
route-target filter

N LET,
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B <oxrhyTenortemALE IterAS + T2 22 BORE

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

ARV FFEREETIVa Yy

S

A w716 |neighbor ip-addressremote-asas-number T2 FNU % BGP XA N—F— T NICEELET,
1 -
Device (config-router) # neighbor 4.1.1.3 remote-as
200
Ry 717 | neighbor ip-address update-sour ce interface-type CiscolOS Y 7 7 =7 T, BGP v a kb
interface-number TCP #H#E DR E DA > 5 — T = A ZZAHH T
i ERANS N tabs = S
Device (config-router)# neighbor 4.1.1.3
update-source Loopback0
X w 718 |neighbor ip-addressremote-as as-number T’ % BGP A NRN—F—TINIZHELET,
£l
Device (config-router)# neighbor 4.1.1.3 remote-as
300
AT w719 |address-family ipv4 FEAREP N—T a4 T RVAT VT 47 A%
Bl - MT2BGP V—T v Ty varaRETDH
WIZ, TRLA 773 avr74Xalb—v gy
Device (config-router)# address-family ipv4 43**]5§Eﬁﬁﬁél,ﬂiifo
Z 5w 720 |neighbor ip-address activate BGP %A N— & OIEHRATH A AN L E T,
i -
Device (config-router-af) # neighbor 10.32.1.2
activate
ATy 721 |neighbor ip-address send-label B#2 BGP /L— # |2 BGP /L— |k Z & T MPLS T L
15'] : i&%’fg L/jz—g—o
Device (config-router-af) # neighbor 10.32.1.2
send-label
AT w722 |exit address-family BGP7 KL A 773U $T7E—KEKTLET,
i -
Device (config-router-af) # exit address-family
AT 723 |addressfamily vprv4 TRLVA 773 ar7 s Xal—varE—F

1 -

Device (config-router)# address-family vpnv4

TTNA AZRELT, VPN 7 N 2T L
T4 I AERTAH, BGP R EDNV—FT 4 T
vy arERELET,

e

1K
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| MPLS VPN InterAS #+ 7+ 3 » OB E

FUR Ry TRATHREEALE InterAs 7> 3 v B0EE

ARV FFEREETIVa Yy

E:)

R Fw 724 |neighbor ip-address activate BGP %A _— & DIERAZ AT LET,
i
Device (config-router-af) # neighbor 4.1.1.3
activate
R w 725 |neighbor ip-address send-community extended a3 =5 ¢ JBYEMN BGP R A RN—IZEEEINS &
Bl 5 IHRE LE T
Device (config-router-af) # neighbor 4.1.1.3
send-community extended
AT 726 |neighbor ip-address next-hop-self N—B % BGP A —F L T RA N—DRT X FiR v
B - TELTHRELET, Ziud, R7 A Ay 7L
7 hHREFEETHa~v L RTT,
Device (config-router-af) # neighbor 4.1.1.3
next-hop-self
2w 721 |neighbor ip-address activate BGP %A /N— & OIFRAZH A HEhC LET,
i
Device (config-router-af) # neighbor 10.30.1.2
activate
R w 728 |neighbor ip-address send-community extended a3 =5 4 JBYEMN BGP R A RN—ICEEEINS L
Bl 5 IHRE LE T
Device (config-router-af) # neighbor 10.30.1.2
send-community extended
AT 729 |exit address-family BGP7 KL A 773U ¥7%F— Rk TLET,
i
Device (config-router-af)# exit address-family
25w 730 |bgprouter-id ip-address BGP /L —7 4 > 7 7t ADMEEN—Z ID Z i E
15“ : L/ij‘o
Device (config-router)# bgp router-id 4.1.1.3
A7 731 |bgp log-neighbor changes BGP XA "= Uty hOaF o I a4 LET,
i
Device (config-router)# bgp log-neighbor changes
R w 732 |neighbor ip-address remote-as as-number T MY % BGP XA X—F—TNIZEHELET,
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. Redistribute Connected 5= Z{#fH L 7= InterAS + 73 3 > B D&%

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

AR RFEREFT7TIVa Y

S

200

Device (config-router) # neighbor 4.1.1.1 remote-as

2w 733 |neighbor ip-address update-sour ce interface-type

interface-number

51 :

update-source Loopback0

Device (config-router)# neighbor 4.1.1.1

CiscolOS Y7 b7 =7 T, BGPEy I aizksd
TCP ## DR E DBEMEA v X —T = A A&fHEHT
X5 L2120 ET,

R w734 |address-family vpnv4
11 -

Device (config-router)# address-family vpnv4

TRLRA 773 ar74¥al—Y gy EF—FR
TT A AZE LT, HEE VPN 7 L AT L
T4 I AT A, BGP R EDN—T 4 T
roTarERELET,

R w 735 |neighbor ip-address activate
i -

activate

Device (config-router-af) # neighbor 4.1.1.1

BGP A " — & DIE R A HIZ L ET,

AT w736 |neighbor ip-address send-community extended

&1

send-community extended

Device (config-router-af) # neighbor 4.1.1.1

a3 2=7 4 @M BGP FA N—|ZEEEND K
ITHEELET,

R 737 |exit address-family
i -

Device (config-router-af)# exit address-family

BGP7 FL A 77U HT7E—FEKRTLET,

Redistribute Connected 5=X = {#FH L - InterAS & 7> 3 > B DETF
Redistribute Connected 522 #H L C ASBR T lnterAS 773> 3 > B R ET HITIE. IRDOF

JIEZ AT L ET,
FIEDHE

1. enable

2. configure terminal

3. router ospf process-id

4. router-id ip-address

5. nsr

6. nsf

7 redistribute connected
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| MPLS VPN InterAS #+ 7+ 3 » OB E

Redistribute Connected 75 = % {5/ L = InterAS 4 7> 3 = B D& E .

8. passive-inter face interface-type interface-number
9. networ k ip-address wildcard-mask aread area-id

10. exit

11.  router bgp autonomous-system-number
12. bgp router-id ip-address

13. bgp log-neighbor changes

14. no bgp default ipv4-unicast

15. no bgp default route-target filter

16. neighbor ip-address remote-as as-number
17. neighbor ip-address update-sour ce interface-type interface-number
18. neighbor ip-address remote-as as-number

19. address-family vpnv4
20. neighbor ip-address activate

21. neighbor ip-address send-community extended

22. neighbor ip-address activate

23. neighbor ip-address send-community extended

24. exit address-family

25. mplsldp router-id interface-id [force]

FIED FEH
ARV RERETIVa Y B &

RTwvF1 |enable FiME EXEC E— RZAMIC L £,
i e NMAT—REANLET FERINTHE) .
Device> enable

Z 5w 72 |configureterminal Ja—rLar 7 4¥al—ay B— N5l
i - LET,
Device# configure terminal

AT w3 |router ospf process-id OSPFN—F 4 v 77 ub ZA&HREL, Fut2E
Bl - TEREIDYTET,
Device (config)# router ospf 1

25w 74 |router-id ip-address EENL—% ID Z45E L ET,
i -
Device (config) # router-id 5.1.1.1

ATv75 |ns OSPF / YA hy F)V—F 127 (NSR) ZiE L
i - £7
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. Redistribute Connected 5= Z{#fH L 7= InterAS + 73 3 > B D&%

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

ARV FFEREETIVa Yy

S

Device (config-router) # nsr

ATy 76 |nd OSPF/ VA hw 7 74 U—F 47 (NSF) %a%
15'] . ﬁiﬂ [/ jz To
Device (config-router)# nsf

AFw F1 |redigtribute connected UE£—hFASBR DXV A bRy 77 FL A% —
Bl - J1VIGP IZFHBLAT L E 97, 4L, Redistribute

Connected S & EEFT Ha~v L R TT,

Device (config-router)# redistribute connected

AT w78 |passiveinterface interface-type interface-number A > % —7 = A AD Open Shortest Path First (OSPF)
i - N=T 4T T v 7T =M LET,
Device (config-router) # passive-interface
GigabitEthernet 1/0/10
Device (config-router) # passive-interface Tunnel(

AT w79 |network ip-addresswildcard-mask aread area-id OSPFZETT HA v H—T = A AEHRL, TD
Bl - AVH =T 2 A AT H) T ID ZERLE
Device (config-router)# network 5.1.1.0 kK
0.0.0.0.255 area 0

ATy 710 |exit N—H ar 7 4 Xal—aryET—REKTLE
1 - kK
Device (config-router)# exit

25w 711 |router bgp autonomous-system-number BGP L —TFT 47 Tt AZERELET,
i
Device (config) # router bgp 300

AT w712 |bgp router-id ip-address BGP /L —F 4 v 7 7t ADEENL—Z ID % iR E
11 - LET.
Device (config-router) # bgp router-id 5.1.1.1

AT w713 |bgp log-neighbor changes BGP XA N— Uty hOuX Va2 fgMc LEd,
11
Device (config-router)# bgp log-neighbor changes

RT v 714 |nobgp default ipv4-unicast T RLZRZ77 U IPvA DL—TF 4 v TIEROT R

e

1 :

1K

AV SN2 27 [ Al =
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| MPLSVPNInterAS + 7+ a>®

&
iy

Redistribute Connected 75 = % {5/ L = InterAS 4 7> 3 = B D& E .

ARV FFEREETIVa Yy

E:)

Device (config-router)# no bgp default
ipv4-unicast

AT 715 |nobgp default route-target filter BGP @ route-target 13 =2 =F 4 7 A VEZ ) Tk
Bl e LET,
Device (config-router)# no bgp default
route-target filter
AT 716 |neighbor ip-addressremote-as as-number T2~ % BGP R A N—FT =T MICEELET,
1 -
Device (config-router) # neighbor 5.1.1.3 remote-as
300
RATFwvT17 peighbor ip-address update-sour ce interface-type CiscolOS Y 7 b =7 T, BGP v aizksd
interface-number TCP Bt DRFE DBIEA o 5 — 7 = A R Z AT
1 - ETHEDITRY ET,
Device (config-router)# neighbor 4.1.1.3
update-source Loopback0
AT 718 |neighbor ip-address remote-as as-number T~V % BGP XA N—T =7 IHELET,
151
Device (config-router)# neighbor 10.30.1.2
remote-as 200
RTw 719 |address-family vpnv4 TRLAZ773I) ar7 s Xal—varE—F
B - TT A AZREL T, EH¥EVPNA 7 FL AT L
T4 I AEERT S, BGP R EDON—TFT 4 T
Device (config-router)# address-family vpnv4 ffi/i/fi)/%fﬁgﬁzL/jf7ro
AT 720 |neighbor ip-address activate BGP A /\— L O R AT LET,
i -
Device (config-router-af) # neighbor 5.1.1.3
activate
A w721 |neighbor ip-address send-community extended 23 2= 4 BN BGP XA RXN—IIEEENA L
Bl 5 IiRE LET
Device (config-router-af)# neighbor 5.1.1.3
send-community extended
AT w22 |neighbor ip-address activate BGP A /= & DIFRAHEZ AN L ET,
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B vpLsvPNinterAS T2 3 > AB OEE

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

AR RFEREFT7TIVa Y

S

Device (config-router-af) # neighbor 10.30.1.1
activate

R w 723 |neighbor ip-address send-community extended a3 =5 4 JBYEMN BGP R A RN—ICEE IS L
Bl S ICHRE LET,
Device (config-router-af) # neighbor 10.30.1.2
send-community extended

AT v 724 |exit address-family BGP7 FLA 77U $7F—RakTLET,
1 -
Device (config-router-af)# exit address-family

R w725 |mplsldp router-id interface-id [force] LDP L — X ID IR ETAELAA X —T oA 2 %

1 :

Device (config-router) # mpls ldp router-id
Loopback0 force

fRELET,

MPLS VPN Inter-AS 7 3 > AB @

=JL =

ax &

K DOIETIE, MPLS VPN (23T ASBR T InterAS 7> 3 > AB ¥SREA R ET 5 HFIEIZ DWW

T LET,

ZVPN HAAT—DASBR A > B —T 24 A~D VRF DEXTE

WDOFEEZEITL T, HEVPN I AZAZ~—DASBRA v Z—T = A ZZVRFEZHREL., T b
® VPN 3 InterAS 47> a v ABF*y hU—27 2N LT T Lo LET,

FIRDOHE

F IR D FH

1. enable

2. configureterminal

3. interfacetype number

4. ipvrfforwardingvrf-name
5. end

ARV RFERERTI VI Y

E:)

&I

enable
1 -

Device> enable

¥i#E EXEC T— FEADIZ L £,
e NRAT—=KRZANLET (ERENTEHES) .

e

1K
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| MPLS VPN InterAS #+ 7+ 3 » OB E

ASBR E7RITH MP-BGP v 3 vz [

AU RFERETIVa Y

B8

Z 5w 2 | configure terminal Ta—\)ar7 4 Xal— gy T— N2
1 LET
Device# configure terminal

R T 7 3| interfacetype number RETHA A —T A ABREL, A X —T =
451 - A AT 4 Falb—rarET—RERKBELET,
Device (config) # interface gigabitethernet 1/0/1

A5 7 4 |ip vrf forwardingvrf-name FEE LIzA v X —7 = A AIZVRF Z B £,
1 - » vrf-name 514803, VRFIZE| Y Y4 CTHLEITY,
Device (config-if)# ip vrf forwarding vpnl

ATFw 75 end (f£E) #&TL T, FHEEXECE— RIZEY £,
1 -

Device (config-if) # end

ASBRE 7RI THOMPBGP v 3 DHEFE

BGP T, IPv4 LIS DT FL AT 7 I Y O¥R— b aERT 5 BGP v /L F 71 b 2Lk
(RFC 2283, Multiprotocol Extensions for BGP-4 %) %A /f] L T, PE T/ A A[H]®D VPN-IPv4

TVT7 4y AOEEREME R GHELES, ZoEREEMNT L L FEESILZ VPN O

JL— KR, FD VPN DD A N X > TORFEEND L 512720 VPN O A L A OH

FIRDHE

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h

HIBENAREIZ R D £,

ZDOHEDOWRDFNEIZHE->T, ASBR TMP-BGP v a VERELET,

enable
configure terminal
router bgp as-number

address-family vpnv4 [unicast]

®NO G A WN

exit-address-family

neighbor {ip-address| peer-group-name} remote-as as-number

neighbor {ip-address| peer-group-name} activate
neighbor {ip-address| peer-group-name}inter-as-hybrid
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B sssrerracompeer £y s oRE

F IR D

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

ARV RFEEETIVa Y

=)

AT w1 |enable it EXEC E— REHIZ L E T,
fi e NMATU—REANLET (FEREINEHS) .
Device> enable
R T w 72 | configureterminal Ta—r ) ar7 4 Xal— gy T— NEBE
15“ : L/iﬁ‘o
Device# configure terminal
AT 7 3 |router bgp as-number BGPV—TFT 47 Tt AZHRTEL., T3 AT
11 - N—H a7 4 FXalb—TarET— RReBLE
Device (config) # router bgp 100 R
« as-number 5L, T /31 A& BGP 734
2 LT L, BRIE T o v—T 1 v Ui
WX T HBETDHIEHEV AT LOFEEERLE
T AT 1L 0 ~ 65535 T, NEEFR > b
U—7 THEHTEL 774 X—FEAET AT A
T B OHPHIL, 64512 ~ 65535 T,
AT 7 4 |neighbor {ip-address|peer-group-name} remote-as | BGP kA /N\— 57— 7 /L £ 72T~/ F 71 s 2 /L BGP
as-number FAN—F—T iz MY EBEMLET,
i - « ip-address 51X, RAN—DIPT RL A%
Device (config-router) # neighbor 192.168.0.1 ?Eﬂ;L/ji7fo
remote-as 200
* peer-group-name 5|4%121%, BGP ©°7 J/L—7
DAHTERRELET,
* as-number 51 EIZIE, RAN—=DB L TWD EHE
VAT AERELET,
R w 75 | address-family vpnv4 [unicast ] TRLA 7733 ary74F¥al—ygryEF—R
Bl - ZBMG LT, BEVPNVE T FLA TLT (v 7 R
Device (config-router) # address-family vpnv4 ?%ﬂaj—é .BGPREDODN—T 4Ty gk
RELET,
eunicast ¥ — U — N TiI, [IPvd2=F ¥ A T K
VATV T 47 AZEELET,
R 7 6 |neighbor {ip-address| peer-group-name} activate FAN— F NS R L DERAZRAETE N LET,

—

1

1K

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av



| MPLS VPN InterAS #+ 7+ 3 » OB E
Inter-AS I ELEET B VPNDOIL—T 1« 27 KU s—0EE [

ARV RFEEETIIa Y B8
Device (config-router-af) # neighbor 192.168.0.1 . ip—addreﬁs éliﬁélbi\ */I) N—DIPT FL A%
activate SN
1|J:E1/:E L/i—a—o
* peer-group-name 5 #%121%, BGP ©°7 7 L—7
D4R ETEE LET,
A 77 |neighbor {ip-address| peer-group-name}inter-as-hybrid | eBGP £°7 5 /31 2 (ASBR) # Inter-AS 473 = o
- ABET L LTHELET,
Device (config-router-af)# neighbor 192.168.0.1 « ip-address 21#IiE. XA N—DIPT RL A%
inter-as-hybrid j:léu—‘/:li—» L T
* peer-group-name 51 421%, BGP 7 Z/L—7
DA ZFEE LET,
c VT 4y ARAT V2 ABVRF ITA ~
A—FrENd L, AR —FINTRABRZD
BT RAZA XENET,
VLT 4 I AR ZDET L ZIEL, AT
v a Y ABVRFICA VAR—FT B &, A4 R—
FEITZ/NANIBGP B TIZT RARXA A XERN
£7
GE) 7 RNF A4 XS Tz /— MZiE, VRF
TRESNTZRT NS 4, 7 KX
A XENT— NMZIE. TORTIEHY
FHA,
R T v 7 8 |exit-address-family TRLA 77 ary74F¥a2l—ar F—FR
15“ : 2&.‘/%87 Lij«o
Device (config-router) # exit-address-family

Inter-AS EfRENELTAHVWPNDIL—T 1 V5 R O—DERTE

WL —F 4 R —BIOA T a3 ABREZREL T, ASBR V7 [l T Inter-AS
e 3372 VPN O VRF & ET HI12F. ZOHEOFEEFEH L £,

FIRDEE

enable

configureterminal

vrf definition vrf-name

rd route-distinguisher

address-family ipv4

route-target {import | export | both } route-target-ext-community

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h
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B nerasgrozEcssveNOL—T 4 L5 KU —0FE

F IR D FH

7. inter-as-hybrid

8. inter-as-hybrid [next-hopip-address]

9. end

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

ARV RFFERERTI VA Y

=)

AT w71 |enable e EXEC E— RE AL £,
{1 e N2 — REANLET (ERENEHD) .
Device> enable
Z 5 2 | configure terminal Ta—\ ) ar7 4 Xal— gy T— NS
1 - LETS
Device# configure terminal
R w 7 3 | vrf definition vrf-name VRELZE VYT, VREa2 7 4 F=2l— g
i - T REBATDZLICERY, VPNAL—T 4 7
Device (config) # vrf definition vpnl AR Vz%ﬂi}é%bi'a—o
o vrf-name 51 4%1%. VRF IZE| Y ¥ CTHLEITY,
AT 7 4 |rd route-distinguisher N—T 4T T =T N AT — TNV EER L E
1 - kR
Device (config-vrf)# rd 100:1 » route-distinguisher 51312 L > T, 8 /31 FOfE
NIPv4 7 L7 ¢ v 7 AZIBINE L. VPN IPv4
TVT 4y 7 ABMERSIVET, RDIL, KD
WINLDOERXTATITEET,
16 By FAMEV AT AF ST 1 1013 728D
32 vy MUE
ey NPT KL A :192.168.122.15:1 73
ED 16 By MRE
AT 75 |address-family ipv4 VRF7 RLA 773 ar7 4 ¥al— 3 F—

1

Device (config-vrf) # address-family ipv4

KZBBE LT, VRFOT LA 77 IV EZETELE
b@‘o

cipvd ¥ —U— RNiZ, VREDOIPv4 7 RL X7 7
RV ERRELET,
el6Ey AV AT AES 1013780
32 By NEUE

32y FIPT7 RL A : 192.168.122.15:1 7¢
ED 16 By MK
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| MPLS VPN InterAS #+ 7+ 3 » OB E

Inter-AS G E LB ET B VPN OL—T 1 25 Ky v—nBE [

AU RFERETIVa Y

B8

ATvT6

routetarget {import | export | both } route-target-et-community
1 -

Device (config-vrf-af)# route-target import 100:1

VRF HIZV—F Z—45 vy MEEa I = =7 ¢ #1EK
L\ijﬂo

cimport ¥ —V— K&+ 5&, ¥—4 > |
VPNHLIR AR 2 =7 A I BA—T o4 » TIEHRD
A= SNET,

cexport ¥ —UV— K&+ 25&, v—T 17
fEMN L —47 > F VPNIEEEa R 2 =7 ¢ (2=
JAR—FENET,

sbothF—U— RNZfEH+2&, #—5 >~ F VPN
WiEa S 2 =T 4 L OB TL—T 4 » Z RN
AR —=FBLIORZI AR—FENET,

« route-target-ext-community 5|42 K ¥ | route-target
PiEala=7 4 BN, A1 VKR —F =7 X
A—br, FFWSF AR —rExz=l ZAR—
k) @ route-target JLAE =T I = =7 ¢ D VRF Y
A MTBEMESET,

ATy T17

inter-as-hybrid
f

Device (config-vrf-af)# inter-as-hybrid

VRFE #4733 ABVRF & LTCHRELET, 2
WZIFRD XS R0 £7,

« ZOVRFIZA vAR—Fahd/— I, A7
3 AB BT & VPNv4iBGP BT IZ7 R ~Z
A ATEET,

AT a s ABET MBI — R EZEL, O
JL— FDBVRFIZA VR — 3B L, TDONL—
rDX 7 ARy T T—T /N ID D VRE DT —
TNV ID IR ESNET,

ATvT8

inter-as-hybrid [ next-hopip-address]

1 -

Device (config-vrf-af)# inter-as-hybrid next-hop
192.168.1.0

({EE) VRFIZA v R— &N, #4733 ABY
TNOEZELTZRAZEHET DRI AN KRy 7 IP
TR AEREELET,

e RITANKY T arTHFARY,
A% A AR — kL7 VRF IZHRTE

ZILHON
SNFET,

ATvT9

end

1

Device (config-vrf-af)# end

UEE) B TLT, BHHEEXECE— RIZEY £,
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MPLS VPN InterAS #+ 7+ 3 v 0#&E |

B rerasiToasamBN LA T a0 BRE~ADEE

Inter-AS 7L 3V ABRENSA T3V ABEEE~ADEE

FIEDEE

F IR D

FF g ABETIL, VRE A VA X 2 Z1X ASBR T34 A TII Ny 7 — Ry 7 g T
HY., B AR AT LADOPET NA A TILE#HEERE T, PET A AIEHOWIE T
TGRS v X — T oA AT Ko T S, KA X —T A AL (VRFA Y AZ U A%ES L
T) FFED VPN IZBEAHT S TWhET,

F 7 ar ABRETIE., Ju—SL —F 4 7 F—T )LHNOBH—OD MP-BGP £ v 3
EHEALCIEIERARE VAT APMHEER S, 2 ba—L T L—> FTF77 ¢ v 7R
fEEENET,

MPLS VPN Inter-AS 47> 3 ABENOA 7L a  ABEE~LETHICIE, ROFELFE

1. ASBR CTMP-BGP v a & ELET, FED VPN D/L— k% Z D VPN DD A
INOIINFETE, VPNO A AP AIGHBETED L 512, BGP~/vTF 7 u h a VkiE
ZHEHALTCIPVA LSO T LA 77 2 VDY R— bR EZINET,

2. AT arANLDT v 7T L— RINLEIZR VRF ZFFE L, inter-ashybrid =~ > N & ff
JALTENSLD VRF 47 a > ABICH L TRELET,

3. eBGP (E°7 ASBR) A N—DOFHELHIFRT HI21F, ZOHEORDFIEIZHENET,

4. B eBGP (Y7 ASBR) XA N—DORELZHIET DI, ROFIED AT v 7 %4 T
MoIRLET,

enable

configure terminal

router bgp as-number

address-family ipv4 vrf vrf-name

no neighbor {ip-address| peer-group-name}
exit-address-family

end

NO O A®WN A

A RFEREFEFT7II Y B#

AT w71 |enable

1 -

Device> enable

¥i#E EXEC T— FE AL £,
e NRATU—KREANLET (TEREINTEHE)

R 72 | configureterminal
1 -

Device# configure terminal

Ta—N)L ary 74X al—ay T— NeG
L/iﬁ‘o

e
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| MPLS VPN InterAS + T~ 3 » D& E
MPLS VPN InteraS 1 7> 3 v oizomR ||

AU RFERETIVa Y B
Z - 7 3 |router bgp as-number BGP o 1 v 7 T AR REL. FAA AT
B N—F arT 4 Xal—var E— FEHBLE

R
Device (config) # router bgp 100 « as-number A1 %01 ?/\/f}(é)ﬂﬂ@ BGP 531

AR L CHRBI L, BB T2 v—T ¢ TG
WX T RERETDHHE AT LOHFEE R LE
I, BN7eFE 51X 0~ 65535 T, NERR ~ b
U—J CHATEBRTT7AR—FEHEVAT A
5 OFPHIL, 64512 ~ 65535 T,

R T 7 4 | address-family ipv4 vrf vrf-name K E D VPN D JL— k% Z D VPN OAthod A 2 3D Fx
i - WFETE, VPNO A UAPHAIZHRIETE S LD
IZ. ASBR ® MP-BGP & v g v Tkl & 54
Device (config-router)# address-family ipvd vrf | VRF Za%E LE T,

vpn4 .
e T RLVA 77XV aryJ74Fal— g F—
R&ZBIMB LT, VRFOT KL A 77 2 U Z4RE
L\i—g—o
AT 75§ |noneighbor {ip-address| peer-group-name} %A /3—eBGP (ASBR) T /3A A L DIEFHRAZWD T
5l - D ORETHIRS N ET,
. . _ « ip-address 5B IE, KA N—DIPT FL A%
Device (config-router-af)# no neighbor 192.168.0.1 ?‘éffbi?ﬁ
AT 7 6 | exit-address-family FTRLA 77330 ar74¥al—1 gy F—R
% - T LET,
Device (config-router-af) # exit-address-family
AFw 71 |end ¥iHE EXEC £ — FIZED £,

1

Device (config-router-af) # end

MPLS VPN InterAS 4 7' 3 > DERTE DFEEE

InterAS 47" 3 > B OFREHREMRT HITIL. WOWTNUDODIEEEITWVET,

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h
4 F I



B wrisveN neras 72 3 oBEORR

e

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

avy kR

S

ping ip-address sour ce interface-type

FNRAADT 7RV T 4 %F v LE
T N—T NI A B —T A AEHHL
CCEl & CE2 MOo# a4 212X, 2o
a<wr REFEHLET,

show bgp vpnv4 unicast labels

FEEB L URIEBGP 7 Va2 F R LET,

show mplsforwar ding-table

MPLS T ~JUEEIEF RN — 2 ORNEEZFR L
iﬁ‘o

show ip bgp

BGPINV—TFT 4 T T—TNHNOT M) 2F
RLET,

show {ip |ipv6 } bgp [ vrf vrf-name ]

VRF CT? BGP (RT3 FHAERRLET,

show ip route [ ip-address [ mask ]] [ protocol ]
vrf vrf-name

N—TF 4 T TF—TIDOBLEDREEE FR L
%9, ip-address 51 ¥z LT, CE1IZ CE2
ADON— IR EENTNWDZ L 2R LET,
CEl 2L Lizv— b &8 LE 3, CE2
SO —FRYARINTWDZ &R L
£,

show {ip | ipv6 } routevrf vrf-name

VRF [CEEf I BN IPVv—T 4 7 T —
TNEFRRLET, B—N/VCENL—XF L

F— KCE/NL—ZD)L—T R 7 T KL AN,

PEN—ZD)N—F 4 T T —TI)VIFET D
xR LET,

show running-config bgp

BGP DFEfFa L T4 Xal—ariE L
£7,

show running-config vrf vrf-name

VRF DFETaL 7 4 X2l — a3 2R R0
iﬁdo

show vrf vrf-name inter face interface-type
interface-id

VRFIZx L CRRE S B v— Figksll+ (RD)
BIXOA o Z—T oA AEBRIELET,

trace destination [ vrf vrf-name |

NIy RINEDSEITIEEIND & X ITHD
J— bEBHLET, tracez~> FiX, 2o
DN—F NEE TE 2 WIGAICRIEO & &
SHET D DI B 1,
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MPLS VPN InterAS + 7> 3 > 0 iehl [l

MPLS VPN InterAS & 7' 3 > D5 E

InterAS A7 3B
ROR MRy TEILTDARK

8: RV R MRy TN ITAREER LIz InterASH+ T3> BD kRO

T

s -
E CE ™
/ F

NS
{ — — 3
| VPN-Site 2 i i W del \/PN-Site 1|

\ /;"
\ f_,/ PE N~
B ASBRs
AS 100 AS 200
Provider 1 Provider 2
.--"_"--..__\\
/ ~/ CE
!
| VPN-Site 3 e 8
L} o
A

N
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PE1

P1

ASBR1

interface Loopback0
ip address 4.1.1.2
255.255.255.255

ip ospf 1 area O
interface
GigabitEthernetl/0/4
no switchport

ip address 10.10.1.2
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp
|

interface
GigabitEthernetl1/0/23
no switchport

ip address 10.20.1.1
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp

interface Loopback0

ip address 4.1.1.1

255.255.255.255

ip ospf 1 area O

interface

GigabitEthernet1/0/10

no switchport

ip address 10.30.1.1

255.255.255.0

mpls bgp forwarding

interface

GigabitEthernetl1/0/23

no switchport

ip address 10.20.1.2

255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp

router ospf 1

router-id 4.1.1.1

nsr

nsf

redistribute bgp 200

passive-interface

GigabitEthernet1/0/10

passive-interface TunnelO

network 4.1.1.0 0.0.0.255

area 0

router bgp 200

bgp router-id 4.1.1.1

bgp log-neighbor-changes

no bgp default ipvé4-unicast

no bgp default route-target
filter

neighbor 4.1.1.3 remote-as

200

neighbor 4.1.1.3

update-source Loopback0

neighbor 10.30.1.2 remote-as
300

!

address-family ipv4

neighbor 10.30.1.2 activate

neighbor 10.30.1.2 send-label]

exit-address-family

!

address-family vpnv4

neighbor 4.1.1.3 activate

neighbor 4.1.1.3
send-community extended

neighbor 4.1.1.3

next-hop-self

neighbor 10.30.1.2 activate

neighbor 10.30.1.2
send-community extended

exit-address-family
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w2ty Tunzn

PE1 P1 ASBR1

vrf definition Mgmt-vrf

!

address-family ipv4
exit-address-family

!

address-family ipveé
exit-address-family

!

vrf definition vrfl

rd 200:1

route-target export 200:1
route-target import 200:1
route-target import 300:1
!

address-family ipv4
exit-address-family
interface Loopback0

ip address 4.1.1.3
255.255.255.255

ip ospf 1 area O

!

interface Loopbackl

vrf forwarding vrfl

ip address 192.1.1.1
255.255.255.255

ip ospf 200 area O

!

interface
GigabitEthernet2/0/4

no switchport

ip address 10.10.1.1
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol ldp
interface
GigabitEthernet2/0/9
description to-IXIA-1:p8
no switchport

vrf forwarding vrfl

ip address 192.2.1.1
255.255.255.0

ip ospf 200 area O
router ospf 200 vrf vrfl
router-id 192.1.1.1

nsr

nsf

redistribute connected
redistribute bgp 200
network 192.1.1.1 0.0.0.0
area 0

network 192.2.1.0 0.0.0.255
area 0

router ospf 1

router-id 4.1.1.3

nsr

nsf

redistribute connected
router bgp 200

bgp router-id 4.1.1.3
bgp log-neighbor-changes
neighbor 4.1.1.1 remote-as
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PE1

P1

ASBR1

200

neighbor 4.1.1.1
update-source Loopback0

!

address-family vpnv4
neighbor 4.1.1.1 activate
neighbor 4.1.1.1
send-community extended
exit-address-family

!

address-family ipv4 vrf vrfl
redistribute connected
redistribute ospf 200
maximum-paths ibgp 4
exit-address-family
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FUR MRy TEILITAR .

ASBR2 - P2 -PE2 DERE
x17:
PE2 P2 ASBR2

interface Loopback0

ip address 5.1.1.2
255.255.255.255

ip ospf 1 area O
interface
GigabitEthernetl/0/1

no switchport

ip address 10.50.1.1
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp
interface
GigabitEthernet2/0/3

no switchport

ip address 10.40.1.2
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp

interface Loopback0

ip address 5.1.1.1

255.255.255.255

ip ospf 1 area O

!

interface

GigabitEthernetl1/0/37

no switchport

ip address 10.30.1.2

255.255.255.0

mpls bgp forwarding
interface

GigabitEthernetl/0/47

no switchport

ip address 10.40.1.1

255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp

router ospf 1

router-id 5.1.1.1

nsr

nsf

passive-interface

GigabitEthernetl1/0/37

passive-interface TunnelO

network 5.1.1.0 0.0.0.255

area 0

!

router bgp 300

bgp router-id 5.1.1.1

bgp log-neighbor-changes

no bgp default ipvé4-unicast

no bgp default route-target
filter

neighbor 5.1.1.3 remote-as
300

neighbor 5.1.1.3

update-source Loopback0

neighbor 10.30.1.1 remote-as
200

!

address-family ipv4

neighbor 10.30.1.1 activate

neighbor 10.30.1.1 send-label]
exit-address-family

!

address-family vpnvé

neighbor 5.1.1.3 activate

neighbor 5.1.1.3
send-community extended

neighbor 5.1.1.3

next-hop-self

neighbor 10.30.1.1 activate

neighbor 10.30.1.1
send-community extended
exit-address-family
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PE2

P2

ASBR2

vrf definition vrfl

rd 300:1

route-target export 300:1
route-target import 300:1
route-target import 200:1
!

address-family ipv4
exit-address-family
interface Loopback0

ip address 5.1.1.3
255.255.255.255

ip ospf 1 area O

!

interface Loopbackl

vrf forwarding vrfl

ip address 193.1.1.1
255.255.255.255

ip ospf 300 area O
interface
GigabitEthernetl/0/1

no switchport

ip address 10.50.1.2
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol ldp

!

interface
GigabitEthernetl/0/2

no switchport

vrf forwarding vrfl

ip address 193.2.1.1
255.255.255.0

ip ospf 300 area O

router ospf 300 vrf vrfl
router-id 193.1.1.1

nsr

nsf

redistribute connected
redistribute bgp 300
network 193.1.1.1 0.0.0.0
area 0

network 193.2.1.0 0.0.0.255
area 0

!

router ospf 1

router-id 5.1.1.3

nsr

nsf

redistribute connected
router bgp 300

bgp router-id 5.1.1.3

bgp log-neighbor-changes
neighbor 5.1.1.1 remote-as
300

neighbor 5.1.1.1
update-source Loopback0

!

address-family ipv4
neighbor 5.1.1.1 activate
neighbor 5.1.1.1 send-label
exit-address-family
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IGP Redistribute Connected Subnet 75 = .

PE2 P2 ASBR2

!

address-family vpnv4
neighbor 5.1.1.1 activate
neighbor 5.1.1.1
send-community extended
exit-address-family

!

address-family ipv4 vrf vrfl
redistribute connected
redistribute ospf 300
maximum-paths ibgp 4
exit-address-family

IGP Redistribute Connected Subnet 5 =

9: Redistribute Connected Subnet AX Z{# A L1z InterAS+ 7> 3> BD ~RO D

Provider 2

356132
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PE1-P1-ASBR1 D

11—

axX &

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

PE1

P1

ASBR1

interface Loopback0
ip address 4.1.1.2
255.255.255.255

ip ospf 1 area O
interface
GigabitEthernetl/0/4
no switchport

ip address 10.10.1.2
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp
|

interface
GigabitEthernetl1/0/23
no switchport

ip address 10.20.1.1
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp

router ospf 1

router-id 4.1.1.1

nsr

nsf

redistribute connected

passive-interface

GigabitEthernet1/0/10

passive-interface TunnelO

network 4.1.1.0 0.0.0.255

area 0

router bgp 200

bgp router-id 4.1.1.1

bgp log-neighbor-changes

no bgp default ipvé4-unicast

no bgp default route-target

filter

neighbor 4.1.1.3 remote-as

200

neighbor 4.1.1.3

update-source

Loopback0

neighbor 10.30.1.2 remote-as
300

!

address-family vpnvé

neighbor 4.1.1.3 activate

neighbor 4.1.1.3
send-community extended

neighbor 10.30.1.2 activate

neighbor 10.30.1.2
send-community extended

exit-address-family

mpls ldp router-id LoopbackO
force
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PE1 P1 ASBR1

vrf definition Mgmt-vrf

!

address-family ipv4
exit-address-family

!

address-family ipveé
exit-address-family

!

vrf definition vrfl

rd 200:1

route-target export 200:1
route-target import 200:1
route-target import 300:1
!

address-family ipv4
exit-address-family
interface Loopback0

ip address 4.1.1.3
255.255.255.255

ip ospf 1 area O

!

interface Loopbackl

vrf forwarding vrfl

ip address 192.1.1.1
255.255.255.255

ip ospf 200 area O

!

interface
GigabitEthernet2/0/4

no switchport

ip address 10.10.1.1
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol ldp
interface
GigabitEthernet2/0/9
description to-IXIA-1:p8
no switchport

vrf forwarding vrfl

ip address 192.2.1.1
255.255.255.0

ip ospf 200 area O
router ospf 200 vrf vrfl
router-id 192.1.1.1

nsr

nsf

redistribute connected
redistribute bgp 200
network 192.1.1.1 0.0.0.0
area 0

network 192.2.1.0 0.0.0.255
area 0

router ospf 1

router-id 4.1.1.3

nsr

nsf

redistribute connected
router bgp 200

bgp router-id 4.1.1.3
bgp log-neighbor-changes
neighbor 4.1.1.1 remote-as
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MPLS VPN InterAS #+ 7+ 3 v 0#&E |

PE1

P1

ASBR1

200

neighbor 4.1.1.1
update-source

Loopback0

!

address-family vpnv4
neighbor 4.1.1.1 activate
neighbor 4.1.1.1
send-community extended
exit-address-family

!

address-family ipv4 vrf vrfl
redistribute connected
redistribute ospf 200
maximum-paths ibgp 4
exit-address-family

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) T/ FFALIAIL SRV RS vyF45 (MPLS) OV T4 Fal—avhH

1K




| MPLS VPN InterAS #+ 7+ 3 » OB E

ASBR2-P2-PE2

Ka
it

IGP Redistribute Connected Subnet 5= .

PE2

P2

ASBR2

interface Loopback0

ip address 5.1.1.2
255.255.255.255

ip ospf 1 area O
interface
GigabitEthernetl/0/1

no switchport

ip address 10.50.1.1
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp
interface
GigabitEthernet2/0/3

no switchport

ip address 10.40.1.2
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol 1ldp

router ospf 1

router-id 5.1.1.1

nsr

nsf

redistribute connected

passive-interface

GigabitEthernet1/0/10

passive-interface TunnelO

network 5.1.1.0 0.0.0.255

area 0

router bgp 300

bgp router-id 5.1.1.1

bgp log-neighbor-changes

no bgp default ipvé4-unicast

no bgp default route-target
filter

neighbor 5.1.1.3 remote-as
300

neighbor 5.1.1.3

update-source

Loopback0

neighbor 10.30.1.1 remote-as
200

!

address-family vpnvé

neighbor 5.1.1.3 activate

neighbor 5.1.1.3
send-community extended

neighbor 10.30.1.1 activate

neighbor 10.30.1.1
send-community extended
exit-address-family

mpls ldp router-id LoopbackO
force
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PE2

P2

ASBR2

vrf definition vrfl

rd 300:1

route-target export 300:1
route-target import 300:1
route-target import 200:1
!

address-family ipv4
exit-address-family
interface Loopback0

ip address 5.1.1.3
255.255.255.255

ip ospf 1 area O

!

interface Loopbackl

vrf forwarding vrfl

ip address 193.1.1.1
255.255.255.255

ip ospf 300 area O
interface
GigabitEthernetl/0/1

no switchport

ip address 10.50.1.2
255.255.255.0

ip ospf 1 area O

mpls ip

mpls label protocol ldp

!

interface
GigabitEthernetl/0/2

no switchport

vrf forwarding vrfl

ip address 193.2.1.1
255.255.255.0

ip ospf 300 area O

router ospf 300 vrf vrfl
router-id 193.1.1.1

nsr

nsf

redistribute connected
redistribute bgp 300
network 193.1.1.1 0.0.0.0
area 0

network 193.2.1.0 0.0.0.255
area 0

!

router ospf 1

router-id 5.1.1.3

nsr

nsf

redistribute connected
router bgp 300

bgp router-id 5.1.1.3

bgp log-neighbor-changes
neighbor 5.1.1.1 remote-as
300

neighbor 5.1.1.1
update-source

Loopback0

!

address-family ipv4
neighbor 5.1.1.1 activate
neighbor 5.1.1.1 send-label
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exit-address-family

!

address-family vpnv4
neighbor 5.1.1.1 activate
neighbor 5.1.1.1
send-community extended
exit-address-family

!

address-family ipv4 vrf vrfl
redistribute connected
redistribute ospf 300
maximum-paths ibgp 4
exit-address-family

InterAS = 7S 3 > AB

WIZ, BT NAAD MARa P LREEZRRT D0 2R LET,

(VPN 1)
CE3

MP-BGF session
VPN 1 %
VPN 2 kS

(VPN 2) (VPN 2]
CE2 CE4

1am003
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PE1 DE&TE P1 DEE ASBR1 D% E ASBR2 D% TE PE2 DEETE
interface
Loopback0
ip address
2.2.2.2

255.255.255.255

!

interface
TenGigabitEthernetl/1

ip address
10.1.1.2
255.255.255.0
mpls ip

!

interface
TenGigabitEthernetl/2

no ip address

!

interface
TenGigabitEthernetl/3

ip address
20.1.1.1
255.255.255.0
mpls ip

!

router ospf 1
router-id 2.2.2.2

network 2.2.2.2
0.0.0.0 area O

network 10.1.1.0
0.0.0.255 area O
network 20.1.1.0

0.0.0.255 area 0
!
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| MPLS VPN InterAS # 7< 3 > D%

interAS + 7+ 3> AB [

PE1 DEXTE P1 DERTE ASBR1 DE%E  |ASBR2 MEXTE PE2 D& E
ip vrf cust-1 ip vrf cust-1 ip vrf cust-1 ip vrf cust-1
rd 100:1 rd 100:10001 rd 200:10001 rd 200:1

route-target
export 100:1
route-target
import 100:1
!

ip vrf cust-2
rd 100:2
route-target
export 100:2
route-target
import 100:2

!

interface
Loopback0

ip address
1.1.1.1
255.255.255.255
!

interface
Loopbackl

ip address
11.11.11.11
255.255.255.255
!

interface
Loopback?2

ip address
12.12.12.12
255.255.255.255
!

!

interface
HundredGigE1/0/1/]
no switchport
ip address
10.1.1.1
255.255.255.0
mpls ip

!

!

interface
HundredGigE1/0/1/4
no switchport
no ip address

!

interface
HundredGigE1/0/1/4.100

encapsulation
dotlQ 100

ip vrf forwarding|
cust-1

ip address
11.1.1.1
255.255.255.0

I

interface

HundredGigE1/0/1/4.101

encapsulation

route-target
export 100:1
route-target
import 100:1
route-target
import 200:1
inter-as-hybrid
next-hop
160.1.1.2

!

ip vrf cust-2
rd 100:20001
route-target
export 100:2
route-target
import 100:2
route-target
import 200:2
inter-as-hybrid
next-hop
170.1.1.2

!

!

interface
Loopback0

ip address
3.3.3.3
255.255.255.255
!

!

interface

TwentyFiveGigE1/0/3 !

no switchport
ip address
20.1.1.2
255.255.255.0
mpls ip

I

interface

TwentyFiveGigel/0/10.10] !

encapsulation
dotlQ 10

ip address
150.1.1.1
255.255.255.0
mpls bgp
forwarding

I

interface

TwentyFiveGigel/0/10.20] !

encapsulation
dotlQ 20

ip vrf forwarding|
cust-1

ip address
160.1.1.1

255.255.255.0

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) <ILFFA LI FRIL XA v F Y (MPLS)

route-target
export 200:1
route-target
import 200:1
route-target
import 100:1
inter-as-hybrid
next-hop
160.1.1.1

!

ip vrf cust-2
rd 200:20001
route-target
export

200:2
route-target
import

200:2
route-target
import 100:2
inter-as-hybrid
next-hop
170.1.1.1

!

!

interface
Loopback0

ip address
4.4.4.4

255.255.255.255
!

interface

TwentyFiveGigE1/0/2] !

no switchport
ip address
30.1.1.1
255.255.255.0
mpls ip

I

interface
TwentyFiveGigel/0/10.10

encapsulation
dotlQ 10

ip address
150.1.1.2
255.255.255.0
mpls bgp
forwarding

interface
TwentyFiveGigel/0/10.20

encapsulation
dotlQ 20

ip vrf forwarding|
cust-1

ip address

route-target
export 200:1
route-target
import 200:1
route-target
import 100:1 !
ip vrf cust-2
rd 200:2
route-target
export 200:2
route-target
import 200:2
route-target
import 100:2
!

interface
Loopback0

ip address
5.5.5.5
255.255.255.255
!

interface
Loopbackl

ip address
55.55.55.55
255.255.255.255
!

interface
Loopback?2

ip address
56.56.56.56

255.255.255.255
!

interface
HundredGigE1/0/1/1.200

encapsulation
dotlQ 200

ip vrf forwarding
cust-1

ip address
55.1.1.1
255.255.255.0

I

interface

HundredGigE1/0/1/1.201

encapsulation
dotlQ 201

ip vrf forwarding
cust-2

ip address
56.1.1.1
255.255.255.0

I

interface

HundredGigE1/0/1/3

no switchport

ip address

avIJq4FalL—vavH
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MPLS VPN InterAS #+ 7+ 3 v 0#&E |

PE1 D& E P1 DE&E ASBR1 MEXE | ASBR2 DERE PE2 D& E

dotlQ 101 ! 160.1.1.2 30.1.1.2

ip vrf forwarding| interface 255.255.255.0 255.255.255.0
cust-2 TwentyFiveGigel/0/10.30] ! mpls ip

ip address interface !

12.1.1.1 encapsulation TwentyFiveGigil/0/10.30| router ospf 2 vrf]
255.255.255.0 dotlQ 30 cust-1

|
!
router ospf 2 vrf]
cust-1
router-id
11.11.11.11
network 11.1.1.0
0.0.0.255 area 0
network
11.11.11.11
0.0.0.0 area O
|
router ospf 3 vri]
cust-2
router-id
12.12.12.12
network 12.1.1.0
0.0.0.255 area 0
network
12.12.12.12
0.0.0.0 area O
|
router ospf 1
router-id 1.1.1.1

network 1.1.1.1
0.0.0.0

area 0

network 10.1.1.0
0.0.0.255 area 0
I

router bgp 100

bgp router-id
1.1.1.1

bgp log-neighbor-
changes

neighbor 3.3.3.3
remote-as 100

neighbor 3.3.3.3

update-

source Loopback0
I

address-family

vpnv4

neighbor 3.3.3.3
activate

neighbor 3.3.3.3
send-

community
extended
exit-address-family
I

address-family
ipv4 vrf cust-1
redistribute

connected

ip vrf forwarding|
cust-2

ip address
170.1.1.1
255.255.255.0

I

router ospf 1
router-id 3.3.3.3

network 3.3.3.3
0.0.0.0 area O

network 20.1.1.0

0.0.0.255 area 0
!

router bgp 100

bgp router-id
3.3.3.3

bgp log-neighbor-
changes

neighbor 1.1.1.1
remote—

as 100

neighbor
150.1.1.2
remote-as 200

!

address-family
ipv4
redistribute
connected

neighbor 1.1.1.1
activate
neighbor
150.1.1.2
activate
exit-address-family|
I

address-family
vpnv4

neighbor 1.1.1.1
activate
neighbor 1.1.1.1
send-

community both
neighbor
150.1.1.2
activate
neighbor
150.1.1.2 send-
community both
neighbor
150.1.1.2

inter- as-hybrid
exit-address-family
I

address-family

ipv4

encapsulation
dotlQ 30

ip vrf forwarding|
cust-2

ip address
170.1.1.2
255.255.255.0

!

router ospf 1
router-id 4.4.4.4

network 4.4.4.4
0.0.0.0

area 0

network 30.1.1.0
0.0.0.255

area 0

!

router bgp 200

bgp router-id
4.4.4.4

bgp log-neighbor-
changes

neighbor 5.5.5.5
remote-

as 200

neighbor
150.1.1.1
remote-as 100

!

address-family
ipv4

neighbor 5.5.5.5
activate

neighbor
150.1.1.1
activate
exit-address-family
!

address-family

vpnvé

neighbor 5.5.5.5
activate

neighbor 5.5.5.5
send-community

both

neighbor
150.1.1.1
activate

neighbor
150.1.1.1
send-community

both

neighbor
150.1.1.1
inter-as-hybrid '

exit-address-family

router-id
55.55.55.55

network 55.1.1.0
0.0.0.255

area 0

network
55.55.55.55
0.0.0.0

area 0

|

router ospf 3 vrf
cust-2
router-id
56.56.56.56

network 56.1.1.0
0.0.0.255 area 0

network
56.56.56.56
0.0.0.0 area O

|

router ospf 1
router-id 5.5.5.5

network 5.5.5.5
0.0.0.0

area 0

network 30.1.1.0
0.0.0.255

area 0

|

router bgp 200

bgp router-id
5.5.5.5

bgp
log-neighbor-changed

neighbor 4.4.4.4
remote-as 200

neighbor 4.4.4.4

update-source
Loopback0

|

address-family
vpnvé
neighbor 4.4.4.4
activate
neighbor 4.4.4.4
send-community
extended
exit-address-family
I
address-family
ipv4 vrf cust-1
redistribute
connected
redistribute ospf]
2

maximum-paths
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| MPLS VPN InterAS #+ 7+ 3 » OB E
MPLS VPN InterAS # 7> = > (=B ¥ 3 zotoszas i

PE1 D& E P1 DE&E ASBR1 MEXE  |ASBR2 DEXE PE2 D& E
redistribute ospf vrf cust-1 ! ibgp 4

2 redistribute address-family exit-address-family
maximum-paths connected ipv4 vrf cust-1 !

ibgp 4 exit-address-family| redistribute address-family
exit-address-family ! connected ipv4 vrf cust-2

! address-family exit-address-family| redistribute
address-family ipv4 ! connected

ipv4 vrf cust-2 vrf cust-2 address-family redistribute ospf]
redistribute redistribute ipv4 vrf cust-2 3

connected connected redistribute maximum-paths
redistribute ospf exit-address-family] connected ibgp 4

3 ! exit-address-family| exit-address—family
maximum-paths ! !

ibgp 4

exit-address—family|

MPLS VPN InterAS A= 7> 3 VIZBHT A FDihDSEEH

EEEH

ESPEREYS TZaT7IL AL L
COETHENT 23~y ROZERRML | D IMPLS 2w K] OHAZRL T IZEN,
BLOEHFEOZ R, Command Reference (Catalyst 9300 Series Switches)

MPLS VPN InterAS & 7' 3 > DHEEEERE

ROFIZ, ZOFEY2—/LTHMHTLHEEDY U —2ABLOMEEHRZ R LET,

IS OBREIL, FFICHRE SN TWRWRY  EASINTZY U —RLBEOTXTOY U —RAT
fEHCcEET,

)1)—Z HERE HREIFHR

Cisco IOS XE Gibraltar 16.11.1 | MPLS VPN InterAS 47> 2 > B |InterAS 473 3 > 1%, iBGP
BIOeBGP VT U v /& fifi
MLT, %7225 ASHNO VPN
DFEISEECTE DL 91T
LET, InterAS 47> 3
B+ v hU—7 TlX, ASBR
A—TFiE. MPLS h7 7 ¢ v
7 HEZETEDH 1 DU ED
AL H—=T A AR H-T
s g,
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B vpLsveN interAs T 3 L oREEERE

e

MPLS VPN InterAS #+ 7+ 3 v 0#&E |

Jiy—=x HEEE B EETEER
Cisco 10S XE Amsterdam MPLS VPN InterAS 7" = > AB | MPLS VPN InterAS 47" =
17.3.1

v AB T, v—#% LT
2 —7UIZH N8> T
HE—O</)LF7a fai
R—F—F—hry=A 71
k=L (MP-BGP) v 3
VEMEALT, B saHE
VAT AEMHARRCTE E
7T

Cisco Feature Navigator #ff 35 &, 7T v b 74— BLOY 7 bV =T A A=V DY R—
NME#RZ MR TE £, Cisco Feature Navigator (21, http://www.cisco.com/go/cfn [5=

7 A LET,

BT
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MPLS over GRE D)% 5E

« MPLS over GRE DHif25MF (147 ~—)

* GRE %# /1" L72 MPLS OHilfyFIH (147 ~—)

« MPLS over GRE (ZBT 2 fFH# (148 <X—2)

* GRE %1 L7z MPLS O EHE (150 ~—)

* MPLS over GRE D% ER] (151 ~=—7)

« MPLS over GRE (29" %5 £ Do EE R (155 L—)

* MPLS over GRE O#EREERE (155 ~=X—2)

MPLS over GRE D RIIE S

WON—T 47 7a haBRELSRESN, BIEL TS L 2B LET,
« TULEATZ 1 kb (LDP)  : MPLS 7 ~ULEAR DA,
« AT F L R PIP-P2 DN —F 4> 7 k=3 (SIS £ 7-1% OSFP)

« PE1-P1 & PE2-P2 ffj® MPLS

AN T 74 ZIEMPLS 2y hU—ZI MWL IPaTIiCAY, WA 74w 713 IPaT
ZHTMPLS Xy hU—2ZIZ AL, 7o haLERZEET S & X2 QoS /' /v—7
EEFEHLTQS R v—%2TEETHI EE2BEIDLET,

GRE %7 L 7= MPLS O #l#95E18

*GRE b VU7
* L2VPN over mGRE 33 JL OV L3VPN over mGRE IV — F &N TWEH A

s UK ETRIZ =T RNy I A =T 2 A AFF LA VIS =T A X
DR TEET, TNHDA L H—T xR, WA X —T A4 AFET21T
EtherChannel OV 3UH>Td,
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MPLS over GRE D&% |
. MPLS over GRE [ZB8 9 % 1&$k

s N RNAVHE—T =2 A AX, AXT 4> 7 /L— b, Enhanced Interior Gateway Routing
Protocol (EIGRP) . 334U Open Shortest Path First (OSPF) /V—7 ¢ > 7 7'a k2L
ZHAR—KLTWET,

*GREF 7 vav o=, Fzyv A BLOYY—ZAb— MNIPAR—-FE
NTWEEA,

» IPv6 Generic Routing Encapsulation (GRE) (X% A — F 3T\ EHA,

« Carrier Supporting Carrier (CSC) [ZH A — F I TV EHA,

MPLS over GRE B9 9 & 15%R

MPLS over GRE ##Ei%, JEMPLS * v hU—Z7RHTALTTr haL T AL vF 7
(MPLS) X7 bD h RV U T HFITHITZOD AN = AL ERRM L ET, ZOMELHEHT
5 &, FEMPLS *» kU —7 @ Generic Routing Encapsulation (GRE) F > R/ALEER TE F
4. MPLS /%% v M. GRE > R/ 4 v NNTH FEIELEN. B TFEIMEENT 7
NI, GRE h >V ZRZH L TIHEMPLS *v hU—27 %@V £, GRE h> /v X7y b &
FEMPLS *y T —2 ORKHUITZAET H L, GRE F b Ry b~y Z—3HIBR S d,
W MPLS 737 > b B 7e 58 e 1C#it S E T, GRE b rvd x> KR A > MO
a7 Ry hT—=2XISIS £721X OSPF v —F ¢ 77 b a i LET A, GRE b ox
JU1X OSPF £ 721X EIGRP i [ L £,

PE-to-PE k> 1) 25

TasA H—x v VM (PE-to-PE) bR U U TBREICL ST, IEMPLS * v kU — 7 O
BOWAZ<w—Fy NU—=0 A0 —F T VIRRETHERCEET, ZORELMALT, &
BOHAL<—Fy NT—=D 580D NT 7 1 v 7%, H—0 Generic Routing Encapsulation (GRE)
FoRANBZEINET,

N

GE)  HPLL7I=AT—F 7 TIERWREHIEE, BMEDOGRE b RN LE I AS~v—F v h T —
BT 22T (BexiE, 1 DO AZ~— F v FU—27 %4 GRE b v VIR
LET) .

FEMPLS % v b U —27 OWTHDNCEH D PE T /314 A%, (GEMPLS * v hU—27 NTH)
ELTWD) V=T 47 7u halzMH LT, JEMPLS %y FU—27 D% 5 —HDOMAIC
HDHPETNA RIONWTHFE LET, PET A AFICHESL SN FEH L — NI, A4V F T
WET 74N NDON—T 4 T T—T IS E T,

X500 PE T 7354 A%, OSPF £7-IZEIGRP Z{#HHA LT, PET A ADHEHRICHDH I AH
v —%v NT—ZIZEEM T SN — MZOWTFERLET, 2n60FEL— NI, FE
MPLS %> b U — 27 I SN E T A
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| MPLS over GRE D%
P-to-PE x>y ]

WOKIL, JEMPLS 2 b U —ZIZFE7=05 GRE Forrvm L1z, 5 PE T /3 A5
BID PE T NA ZA~DZy RY— RIP 27 ZRLTWET,

10:PE-to-PE > 1) U4

VPN Services

IPV4 (Non MPLS core)
GRE tunnel with LDP

!
Y
|
356136

P-to-PE k1) 2T

Provider-to-Provider Edge (P-to-PE) h > % U U IREIZL » T, FE~F 7 m hair b
AA v F 7 (MPLS) *v hU—2 TPEZ /3 X (P1) # MPLSEZ7 A | (PE-2) (T#2
FCTEET, ZORETIE, EMPLS Ky hU—27 DO—FOMBEOMPLS b7 7 1 v 7%, H
— @ Generic Routing Encapsulation (GRE) b > R/UEEH CTEE SN E T,

11:P-to-PE bRV Y

B MPLSVPN N
MPLS/GRE
et cowd e ey
e,
I‘.h\'_' S .-—'PE .I T 1.\__ _N'D MPLS L ,"I PE_E-\'"—'\___ B ______.-"I E

P-to-P ko) 2T

Tz d X 912, Provider-to-Provider (P-to-P) REIZ L > T, FE~LF 7 b 7L
AA v F 7 (MPLS) Fv hU—27 T2 OO MPLS £ Ak (P1 225 P2) #H C& %
T, ZOBRETIE, JEMPLS X v hU—2 O—J5OMEED MPLS T 7 v 7%, H—D
Generic Routing Encapsulation (GRE) bF > R/UEH CTEESINET,

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) YILFFA LI FRIL RS vF4 (MPLS) av T4 Fal—avHh
1K I



MPLS over GRE D3 |
B ez LM omEsE

12:P-to-P Fo %) V5

Any MPLS Applications (MPLSAVPN)

‘ < MPLS/IGRE
“Pud cloud g B
&G =B B,
: v . 8
K NDMPLS ., P2 M PE-2 =

GRE %41 L 7= MPLS DERE 7 /&

WOHETIL, GRE #/ L7 MPLS D & £ £ AREFIEICHOWTHBHA L ET,

MPLSoverGRE >R )L £ 3 —T 24 ADHTFE

MPLS over GRE ¥§REZ R ET 521X, FEMPLS k> NU—2ZIZF£ 7235 GRE k> V& ERK
THMNENHY 7, /k@ﬂl,ﬁ 1%, GRE b > R/VDl DRI DT /3, A TEITT DHME
NHY FF,

FIEDHE

enable

configure terminal

interface tunnel tunnel-number

ip addressip-address mask

tunnel sour ce source-address

tunnel destination destination-address
mplsip

end

BN A WN A

FIRD

ARV RERIFTIIaY B#
AT v 71 |enable e EXEC E— FEARNC L £,
11 e NMAT—REZASNLET (ERENTZHS) .

Device> enable

A7y 72| configureterminal Ja— L ary 7 4 Fal—ar ®— ek
15“ : L\i‘g_o

Device# configure terminal

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av
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| MPLS over GRE M5

mPLS over GRE D= ]

AU RFERETIVa Y

B8

R T 7 3 |interface tunnel tunnel-number R A B —T A ZEAER LET, HOT,

Bl - Ao B =Tz A AT 4Falb—g Ly F—FK
B LET,

Device (config)# interface tunnel 1

AT 74 |ip addressip-address mask o A B —T 2 A ZZIPT KL 2%EID Y
{5“ : Ti‘j—o
Device (config-if)# ip address 10.0.0.1
255.255.255.0

R T w 75 | tunnel source source-address Ry FAEETLIP T RLAE2EELET,
1
Device (config-if)# tunnel source 10.1.1.1

X T 76 | tunnel destination destination-address Ry FNSEHEIP 7 RLAREELET,
f
Device (config-if)# tunnel destination 10.1.1.2

ATy 71| mplsip N RAOYEA v H—T 2 AT/ FTa ko
i VT AL F 7 (MPLS) #HZNZ L ET,
Device (config-if)# mpls ip

RFwv78|end Kt EXEC E— RIZR Y £,
1

Device (config-if)# end

MPLS over GRE 0 % E 45l

WOIETIE, GRE Z#J L72 MPLS O & £ &£ AREBNC OV T L £,

{5 : PE-to-PE k> 1) >

wIiZ, 2207 ang F—x Y (PE) T3 A TOHEAK . MPLSRE %77~ LE T, PE-to-PE
2D 70%, GRE PV EHEHALTIHEMPLS Xy NI—FIREATHINT 7 4 v 7 %ikE
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13:PE-to-PE L) V@ kRA D

VPN Services

PE1 DR FE

|

mpls ip

|

interface loopback 10

ip address 11.2.2.2 255.255.255.255
ip router isis

|

interface GigabitEthernet 1/1/1
ip address 1.1.1.1 255.255.255.0
ip router isis

|

interface Tunnel 1

ip address 10.0.0.1 255.255.255.0
ip ospf 1 are O

tunnel source 11.2.2.2

tunnel destination 11.1.1.1

mpls ip

|

interface Vlan701

ip address 65.1.1.1 255.255.255.0

ip ospf 1 area O
|

PE2 DERTE

!

mpls ip

|

interface loopback 10

ip address 11.1.1.1 255.255.255.255
ip router isis

|

interface GigabitEthernet 1/1/1
ip address 2.1.1.1 255.255.255.0
ip router isis

|

interface Tunnel 1

ip address 10.0.0.2 255.255.255.0
ip ospf 1 are O

tunnel source 11.1.1.1

tunnel destination 11.2.2.2

mpls ip

IPV4 (Non MPLS core)
GRE tunnel with LDP

MPLS over GRE D% |

356136
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| MPLS over GRE D&% %
#: ptoPE bty |

|
interface VvV1an701
ip address 75.1.1.1 255.255.255.0

ip ospf 1 area O
|

{5 . P-to-PE k1) 25

iz, 2207 ag Z— (P) T84 & (P-to-PE F> U ) TORARMZ MPLS % /E %
RLET, Pto-PE bV 7 Tlk, GRE o/ ZHH LTI EMPLS %y hU— 7 KET
ro 74w 7 BREESNET,
14:P-to-PE >4 0D kAROY

_ MPLS/VPN "
< MPLS/GRE
P -"’- IF‘;vri c:lcud T
( % MPLS % GRE Tunnel. fe 38
- A B
R = R —_NoMPLS /B
PE1 DR

mpls ip
|

interface GigabitEthernet 1/1/1
ip address 3.1.1.2 255.255.255.0
ip ospf 1 are O

mpls ip

|

interface Vlan701
ip address 75.1.1.1 255.255.255.0

ip ospf 1 area O
|

P1 DERTE

mpls ip
!

interface loopback 10

ip address 11.2.2.2 255.255.255.255
ip router isis

!

interface GigabitEthernet 1/1/1
ip address 1.1.1.1 255.255.255.0
ip router isis

!

interface GigabitEthernet 1/1/2
ip address 3.1.1.1 255.255.255.0
ip ospf 1 are O

mpls ip

!
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interface Tunnel 1

ip address 10.0.0.1 255.255.255.0
ip ospf 1 are 0

tunnel source 11.2.2.2

tunnel destination 11.1.1.1

mpls ip

|

PE2 DE&RTE

mpls ip
|

interface loopback 10

ip address 11.1.1.1 255.255.255.255
ip router isis

|

interface GigabitEthernet 1/1/1
ip address 2.2.1.1 255.255.255.0
ip router isis

|

interface Tunnel 1

ip address 10.0.0.2 255.255.255.0
ip ospf 1 are O

tunnel source 11.1.1.1

tunnel destination 11.2.2.2

mpls ip

|

interface Vlan701
ip address 75.1.1.1 255.255.255.0

ip ospf 1 area O
|

Bl : Pto-P b)Y

Iz, 2o0Fa g Z— (P) T34 A (P-to-PE F> U ) TORARZ2 MPLS & ED
iz~ LUET, P-to-PE hor 32U 27 Tlid. GRE Fo RAEHEH L TIEMPLS 2y hU—7#%

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 R« v F) </LFFO b SN RS yF 45 (MPLS)
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HCThRI 740 v 7 BREREEINET,
15:P-to-P LoD LRAY

Any MPLS Applications (MPLS/VPN)

MPLS/GRE

-

v o
-

f IPvdcloud )

%MPLS% GAE Tunnel
asis S il P L

P1 DERTE

interface LoopbacklO
ip address 10.1.1.1 255.255.255.255

MPLS over GRE D% |
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| MPLS over GRE M5
MPLS over GRE (<B8 3 2 2Dtz Es [l

ip router isis

|
interface TunnellO

ip address 10.10.10.1 255.255.255.252
ip ospf 1 area O

mpls ip

tunnel source 10.1.1.1

tunnel destination 10.2.1.1

P2 DERTE

|
interface TunnellO

ip address 10.10.10.2 255.255.255.252
ip ospf 1 area O

mpls ip

tunnel source 10.2.1.1

tunnel destination 10.1.1.1

|

interface Loopbackl0

ip address 10.2.1.1 255.255.255.255
ip router isis

MPLS over GRE IZCEH9 5 Z DD SZEEF

BEEER
BEEIEE T=aTFILERA ML

ZOETHEMTDa~vr ROFERBRHEL | D IMPLS 2~ K] OEZZBL TN,
B RO EOZE, Command Reference (Catalyst 9300 Series Switches)

MPLS over GRE Ot E B FE

WDOFIZ, ZOFY 2—/LTHHT DY UV —AB L OEEEREZ R~ LET,

IO, FICHR SN TORWRY | BASALY U —=RLUEOTTHOY J—XT
fEHTE £,
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B wrisovercre DitaeEE

e

MPLS over GRE D% E

)=

Cisco IOS XE Gibraltar 16.11.1

MPLS over GRE

GRE %I L 7= MPLS #&RE 1T,
Generic Routing Encapsulation
(GRE) k& AERT %
Z LT, EMPLS *v hU—
IRBCTYLF T ban
~)v AL v TF 27 (MPLS)

Ny b SR T BT
ITZODA I =X L m L
¥9, MPLS/Y%7 > hd, GRE
c o Ry NNTH &
UbkEhn, 7k aniz
sy MiE. GRE hor 3%
B LTIHEMPLS v hU—
7 %@ £79, GRE b x/L
/Ny N &EFIEMPLS R b

T — 7 ORKHUTZAET 5

&, GRE b x4y b

~y X —=nHIRZ i, NEO
MPLS /37 > I DS & 7258
JCICHRIE S ILE T,

Cisco Feature Navigator Z i f425 &L, 7T v 74 —LBLONY 7 b =T A A=V DHR—

MME# A fR5E T& £ 7, Cisco Feature Navigator |27 7 & A3 % |Z1%, https://cfang.cisco.com/IZ

TrEALET,

http://www.cisco.com/go/cfn,
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» 10 =

GRE 4 L 7= MPLS L 1 ¥ 2VPN DR E

« GRE #/41" L72= MPLS L 1 ¥ 2 VPN (2B A 1E#HR (157 *—)

« GRE %4 L72 MPLS LA ¥ 3 VPN O%EH1E (159 ~<—)

« GRE %41 L72 MPLS L ¥ 2 VPN O%EH] (160 ~<—3)

* GRE %41 L72 MPLS L 1 ¥ 2 VPN OF%EICET 2 DM SEEE (161 <X—)
« GRE %/ L72 MPLS L' ¥ 2 VPN OREICHET A REERE (161 =—)

GRE 4~ L 7= MPLS L - ¥ 2VPN [ZBH 9 5 15%k

GRE %4 L7 MPLS L' A ¥ 2 VPN B§REIX. FEMPLS * v U —Z &R\ CT~v/LF7a hain 7
AL F 7 (MPLS) Ry bO MR T EATIIZDD AN = A L E 7ML E T,
ZOREE AT 5 L. FEMPLS % b U —7 [H]® Generic Routing Encapsulation (GRE) k>
FNEER T& 9, MPLS 2347 v &, GRE b3/ "7y "NTH 7 RVEEN, BT
b= 3y RiE. GRE b Rr V& fEH L TIHEMPLS *v hU—7 %@V £9, GRE
v Ny REIEMPLS Ry U —27 ORGHUTEZIET 5 &, GRE h oL 37 v b

~y X —=RHIBRS AL, NELO MPLS /37 v N DM 7256 e 1Rk S L E T,

GRE %/ L7=MPLS L' f ¥ 2VPN 2%/ EJ 5 i2i%, (M7 F 4 X— FLANY—E 2 (VPLS)
F 7213 EoMPLS (Ethernet over MPLS) ZiXET AMERH Y 97,

R DTEREDRA T

WOHETIE, VR—FENTWDREEISERZATO R R VTR EIZOWTHBH L ET,

PE-to-PE k1) U5
FanNg X —x v VM (PE-to-PE) Fo XU L ZEHEIZL ST, IEMPLS X U —Z [ D#E
BOHW AR~ —y NT—J A —F TR FETHRETEET, ZORELHFEHLT, &
BDOhALZ~<—Fy NU—=I5%D T 7 471, B—DOGRE b XM BLEAENET,
FEMPLS Xy FT—7 OWTINDMNZH D PE T34 Ad, (GEMPLS * v b U— 727 NTH)
ELTWAB) =T 47 7a balZMfH LT, EMPLS *y hU—Z7 D1 9 —JFOMIC
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B rorerorysy

GRE Z#* L 7= MPLS L1 ¥ 2VPN 0% |

HHPET NA AZONWTHEE LET, PET /A ARICHNL SN2 E L — M, AA v ET
IT 74N NDOV—T 4 T T =T S ET,

KR H MO PE T34 AE, R—F—F—Frv=o 7ubhaj (BGP) #FEHL T, PET N
A ADERIZHDHAF~v—F% v N =7 IZBEMT bz — MIoOWTEEFELET, Zh
HOFEE N — M, IEMPLS * v FU—Z7 I8k S EE A,

% 16 : PE-to-PE F> % U 7 (158 X—) %, IEMPLS X v U —2IZ£7-H1% GRE b
IV EN LI, PET AL ABO RY—2 0 RIP a7 2R LTCWET,

16: PE-to-PE w23 2%
L2VPN Services

f[f_igmﬁ;hﬁ\

f GRE Tunnel with LDP B )

e .

e =" BEY ‘\ /f PER —— —
__'-H\"\""\-_\_\_\_—'—'_'_,-"d_

L2 Packet GRE Header | L2 Packet |

VC Label 8

L2 Fayload g

P-to-PE k> 1) 24

e

17 :P-to-PE h >3 U 7 (158 ~X—) 2, JEMPLS * hU—72 ET2-250D MPLS &7

A2k (P2725 PE2) %##kid 5 HEEZRLET, ZORETH, IEMPLS Xx v hU—27 D
—HFDMEED MPLS T 7 4 v 7%, B—® GRE F > RIVEHTERE SNET,

17:P-to-PE k1) 2%

- L2VPN Services

s /_J Nnn MF'LS \ "
<J_E MPLS _,.- GRE Tunnel with LOP Iﬁ W
\\.
Bt PE1 "’*M,___,J—”r P2 "\_\ j e

e S—

| L2 Packet | IGP Label GRE Header L2 Packet
VG Label VG Label
L2 Payload L2 Payload

30327
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| GRE %4+ L1 MPLS L o % 2VPN DT
PP koo s ]

P-to-P ko) 2y

X 18:P-to-P b U > (159 =—) (2, IEMPLS * hU—2 ET2-20D MPLS &7 A
vk (P1—P2) T DHIEEZRLET, ZORETIE, IEMPLS 2y FU—27 D—FD
{5500 MPLS b5 7 4 v 7%, E—® GRE Fr 1rUBEHTERE SN E T,

18:P-to-P k) U4

g L2VPN Services >
_IPv4 T
I 4 Non-MPLS N —
et e, | ) — b
= P — 4
=y MPLS 6 _ GRE Tunnel with LDP a MPLS
T P \ ] Pz —— " PE2
\‘-\_ . /
IGP Label GRE Header IGF Label L2 Packet
VC Label IGP Label VC Label
L2 Payload VC Label L2 Payload 2
L2 Payload g

GRE %4 L= MPLS L 1 7 3VPN DX E 5%

GRE %/ L7- MPLS 2 X T T HI121%. FEMPLS X v NU—Z I ZE7=M5 GRE bRV %
YERT A MENRH Y £F, GRE M RADMRIIH DT /34 AT, WOFINEEZFEITLET,

FIE

ARV KRFERETY Va3 Y BH#Y

AT w1 |enable FiHE EXEC E— RE AT LET,
i : Tar T MRERENTZHENRAT—REANLE
Device> enable 9,

25w 2 | configure terminal Jua—s ar7 4 Xalb—vary E— FEG
fl LETS
Device# configure terminal

R v 7 3 |interface tunnel tunnel-number Mo A B2 —T oA ZEAFRLET, fHNT,
- AH =Tz A AT fFal—aryET—F
Device (config) # interface tunnel 1 ke L ET

AT 7 4 |ip addressip-address mask RNV A B =T 2 AZIPT KL AZEID Y
f TET

Device (config-if)# ip address 10.0.0.1
255.255.255.0
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B cRe =5 L= MPLS Ls v 2vPN S

GRE Z#* L7 MPLS L 1 ¥ 2VPN 0% |

ARV RFERETIVa Y

B8

ATy TH

tunnel sour ce source-address

1

Device (config-if) # tunnel source 10.1.1.1

MRV DFETLIP T RUVAZFRELET,

tunnel destination destination-address

1 -

Device (config-if)# tunnel destination 10.1.1.2

F VDS IPT FLAZHRELET,

ATy T1

mplsip
{5

Device (config-if) # mpls ip

N R OWERA B —T = A ATODMPLS ZH%)
IZLET,

ATvT8

end

1 -

Device (config-if) # end

HrtE EXEC £— RICEY £,

GRE =41 L 7= MPLS L - ¥ 2VPN O3

WwDOETIL, GRE #4 L7~ MPLS L A ¥ 2 VPN D&%

1

&% TE 151

B R LET,

JEMPLS =~y FT—IZF=MNBGRE F > RILDETE

WIZ, IEMPLS % v b U — 7 IZE =DM GRE b RV OREF Z R LET,
WIZ, PEl T3 2D h vV RXIVOEREBZ R LET,

Device> enable
Device# configure terminal
Device (config)# interface Tunnel 1
Device (config-if) #
Device (config-if) #
Device (config-if)
Device (config-if)
( )

#
# ip ospf 1 area 0
Device (config-if) #

mpls ip

WIZ. PE2 T34 ZAD o RV DEHRIE

Device> enable
Device# configure terminal
Device (config)# interface Tunnel 1
Device (config-if) #
Device (config-if) #
Device (config-if)
Device (config-if)
( )

#
# ip ospf 1 area 0
Device (config-if) #

mpls ip

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X« v F) < /LF TR LI SR RAL v F 245 (MPLS)

1K

ip address 10.1.1.1 255.255.255.0
tunnel source 10.0.0.1
tunnel destination 10.0.0.2

BlzmLET,

ip address 10.1.1.2 255.255.255.0
tunnel source 10.0.0.2
tunnel destination 10.0.0.1
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| GREZA L7 MPLS L1 ¥ 2VPN D FE
GRE £t L= MPLS L { ¥ 2VPN D& EI- BT 5z ntnszas [

GRE Z4r LT~ MPLS L 1 v 2VPN DEEE T 5T Dtk
NEHEEH

EpER=
BEEIE B YZaTFILEA LI
VPLS O E FEICHOWTIZ,  TVPLSICRIT A 1EHR 2%

BLTIZSN,

Ethernet-over-MPLS (EoMPLS) 35 X Ol |FEMIIZ DWW T, RESRL T ZE0,
BRI EMYE (PWR) OKE Ethernet-over-MPLS DX E 715 (54 _X—7)

GRE Z4r L7=MPLS L 1 7 2VPN DL EICET S HEEERE
&

ROFIZ, ZOFEY2—/LTuHT2HEDY U —2ABIUOEERFHRZ R LET,

TN DOEREIE, FRCHRR SN TWARWRY | BASHY V=R LUEOTXTDY U —XT
ﬁiﬂﬂf%iﬁ‘o

J1)—2 HaE HEETR R

Cisco IOS XE Gibraltar 16.12.1 |GRE #41" L 7= MPLS L' f ¥ 2 |GRE %/ L 7= MPLS L 1 ¥ 2
VPN VPN #rEBI%, FF MPLS ¢ > |
U — 7 #%H T MPLS /37 v b
DRV T EBITH DO
AH = AN F T,

Cisco Feature Navigator i1 5 &, 77 v 74 —LBLXOY 7 MU 2T A A=V OHR—
NMEH A MR C& £7°, Cisco Feature Navigator (27 7 & A9 2% |Z1%, https://cfang.cisco.com/IZ
TI7EALET,

http://www.cisco.com/go/cfn,
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GRE Z#* L7 MPLS L 1 ¥ 2VPN 0% |
B cre &9 L7-MPLS Lo v 2VPN DR EICEIT BISEEER
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s 11 =

GRE 4 L 7= MPLS L 1 ¥ 3VPN DR 7E

« GRE %41 L7= MPLS L ¥ 3 VPN OFi#EEM (163 ~<—)

« GRE Z4 L72 MPLS LA ¥ 3 VPN Ofll#)FIH (164 ~<—)

« GRE %4 L72 MPLS L A ¥ 3 VPN ([ZBI4 2 1E#H (164 ~<—)

* GRE # /1" L72 MPLS L A ¥ 3 VPN O T H#E (166 ~=X—)

*GRE %/ L7= MPLS L' ¥ 3 VPN OREH] (167 ~<—)

« GRE %4 L72 MPLS L 1 ¥ 3 VPN OREICET AR (173 <—)

GRE Z41 L 7= MPLS L 1 ¥ 3VPN D HijIZ M

e /LFTFa haj TUL AL v F 7 (MPLS) RX—F %)L 7534 _XN— K v hT—7
(VPN) BRBESNTWAZ L 2R LET,

cRDNV—TFT 47T FaABRESNTNWDEZ L 2R LET,
» Label Distribution Protocol (LDP; 7 ~Lg4i~ = k 2)L) : MPLS 7 ~LEAH DG4,

e TFTa hal R—F—F—r A 7o bzl (MP-BGP) : VPN/L— kK &ET
~OVEIAR DA

e 71 b aUEREZRERT 5 QoS AR Y —%EFKT HITIEL. Quality of Service (QoS) 7 /L—

TEEEAT I EE2WELEST, ANNT T4 ZIEIMPLS Xy hT—27MBIP 27
WAV, WO NI 7 4w 713 1P a7 #HTMPLS X NU—ZIZAD728, QoS 7 /L—
TENLETT,

» Generic Routing Encapsulation (GRE) k> F/VZFRET DHHIZ, IPT KL AZFEL TL—

TNy A H—T7 A A (Virtual Routing Forwarding (VRF) (Z#EE S4L T 720) A
VHE—T oA AERELET, IPVAT RLRAERFOIDX I — V=T Ny ¥ —T =
A A, IPVARREFICNER CIER STz b /LA U X —T = A HHITLET, VRF
ICHERESILTE LT IPVE 7 RLARREISILTNDA U F—T =2 ARV AT AT 1D
UEHLGEIE V=T RNy 7 A F =T oA AERET HUHEITHY £H A,
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GRE 4 L7=MPLS L1 3VPN D&% |
B GRezt L= MPLS L 1 ¥ 3VPN OIS0 EE

GRE 4T L 7= MPLS L 1 ¥ 3VPN DO #|%95=18

GRE %#7J1 L72 MPLS L4 ¥ 3 VPN B4#ETiX, RO L DIV A — hShvEH A,
e RN A U E =T 2 A ATHEINTVD QoS h—EARY v —

\}

GE) PR HF—T A ATHEESNTNS QoS —E AR Y
I AR =R ERETAN, PEA =T oA RE YT
AV B =T 2 A ATHEESINTND QoS h—E AR Y — I+
R—hrZNFET,

s~ Feyv I YA BIXORY—ANL— R EDOGREA T v a v
¢ [Pv6 GRE DR E

« Carrier Supporting Carrier (CSC) 72 & OYLiRHERE

GRE %4 L 7= MPLS L 1 *¥ 3VPN (B89 A&k

GRE %41 L7 MPLS L1 ¥ 3 VPN #§%EIX. FEMPLS % v b U — 27 &l TMPLS /X7 v h® k
VRV TETIEODA N AL ERMLET, ZOMEELHEHT5 L, IEMPLS * v b
7 — 7 [®D GRE b > RV EAERTE £9, MPLS /X7 v hE. GRE /L "7y RNTH
TefbEi, B 7S TE Ny X GRE UV EREH L TIEMPLS Ry b U —
7 %i@0 %9, GRE b ®/L 347y F&IEMPLS v FU—7 OFGHUITZIET 5 L. GRE
Ry b 23y ko~ A —RHIRE L, NEO MPLS 237~ R DS 7050 Jelc izt S E
7

R VTEREDRA T

ROETIE, YAR=—FSNTVDLSEIERIATD R U ITRIEICOWTHALE T,

PE-to-PE > 1) 2T

Fuansg F—x VM (PEto-PE) Fox VU 7HEICL ST, IEMPLS Xy FU— 2 D
BONAR~<—Fy NT =D A r—F TNV HETER CEET, COREEHFEHALT, &
BDOIAR<—Fy NI—=THBDNT7 7%, B—OGRE b > L EEAINET,

X 19 : PE-to-PE b r VU 7 (1652—3) TR T X912, PETF A A%, VRFES %I
MPLS % hU—7 OEMNZH D N AKX ~—T Y (CE) T/ AZEID Y TES,

PET /3 AX, R—¥—4—h+7=A 7v b=zl (BGP) . OpenShortestPathFirst (OSPF) |
F 7213 Routing Information Protocol (RIP) 72 EDN—TF 7 Fu haj%, CET /31 AD
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| GREZA L7 MPLS L1 ¥ 3VPN D FE
Pto-PE o2y ]

THRIZHDIP Rry NU—I BT H7=DIEALET, CET /N ADEHICHD IP R v
rU— 27 ~D— KE, BT HCET A ZADVRFILV—F 4 7T —T VTS E T,

FEMPLS * v b T —27 O—FONZH % PET /31 AL (JEMPLS %~ U —27 N TEIEL T
W5) =T g7 7a bhariEBH LT, JEMPLS Xy FU—27 Db 5 —HDOMIZH D PE
FORA RNZONWTHFE L ET, PET A AN SN R8NV — NI, AL ERIET 74+
W NDN—TF 4 T T—T NS E T,

&ﬁﬁm@m7ﬂ4xi BGP A LT, PET A ADEHRIZHDII AL ~v—F v hT—
%@H%Ehtw—b_owf FLET, 2nooEEL— M, IEMPLS Ry U —
IR SN E A,

%] 19 : PE-to-PE b > U > 7 (165 <—) I, IEMPLS * v hU—27IZF 7215 GRE k>
TR TBGP R A /N— (KK TFBDPET /NA A) ~DAXT (v 7 — KN&EFHFT 5 BGP
ZaRLTOWET, BGP R A N—IZ Lo THFEINT2/N— ML GRE P RAVDRT A MRy
TIREENTNDIED, TRTOHAL~Y—Fy NU—7 8T 74 v 7 HRGRE bRV Aff
HALTEEESNET,

19:PE-to-PE > 1) U4

BGP BGP
OSPF OSPF
RIP RIP
-« > £l -
b | IPv4 cloud OSPF | 7

CE-11 <> GRE Tunnel ﬁ:—n CE-21

“_ NoMPLS J PE2 A

&7 PE

51

CE-12

18

P-to-PE k> %14

%/ 20 :P-to-PE bRV 7 (165X—) 2, IEMPLS X v hU—2 ET2-250D MPLS &7
Ak (P26 PE2) 8T 2 HEZRLET, ZORETHEH., EMPLS %y hU—27 D
—HFDMZED MPLS b5 7 4 v 7%, B—® GRE F > RVEHTERE SINET,

20:P-to-PE w2 ) w5

N MPLSVEN ]_
< MPLSIGRE
' et
: @’M@ GRE Tunel
1
e WP i S ~_NoMPLS /B

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) YILFTA LI FRILRAyF 4 (MPLS) avI4FalL—arh

- = A N . > -
» W D s - s I




B ororroxyy

P-to-P ko) 2y

GRE =4~ L 7= MPLS L 1 ¥ 3VPN O

FETHITIL, IEMPLS x v NU—2ZIZFE7-21% GRE b RL %
ERT 2N H Y £9, GRE b2 RV D

X 21:P-to-P b U7 (166 %—7)

GRE Z#* L 7= MPLS L 1 ¥ 3VPN 0% |

12, JEMPLS *v hU—2 ET2-20D MPLS &7 £

vk (P1—P2) 2T 5 EEZRLET, ZORETIE, IEMPLS *y NT—27 D—FD
ZED MPLS T 7 ¢ v 71X, BB—® GRE F » R/UREATEEINET,

21:P-to-P o) Y

Any MPLS Applications (MPLS/VPN)

] =
< MPLS/GRE
- TPedcloud ) -
& BB B,
Nc:l'l.ﬂF"LS 3

GRE % L 7- MPLS ##e

BXTE A

ZHDTNA AT, WOFMEEFATLET,

FIE
ARV RFEREETIVa Yy B#Y
AT 71 |enable FFHE EXEC T— REA L £,
i T ERRRINTZHNRAY—RE AT LE

Device> enable

TO

ATvT2

configureterminal

1

Device# configure terminal

Ta—N)L ary 74X al—3ay B— NeBG
I_/iTO

ATvT3

interface tunnél tunnel-number

1

Device (config) # interface tunnel 1

Mot A B =T 2 A ZAZVERLET, HWVT,
Ao H—TxARAaryT7 4 Fal—aryE—FK
ZEIE L E9,

ATV

ip addressip-address mask
fAi

Device (config-if)# ip address 10.0.0.1
255.255.255.0

ot A B —T oA ZZIPT RLAEED Y

Tiﬁ_o

e

1K
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| GREZA L7 MPLS L1 ¥ 3VPN D FE

GRE 271 L 7= MPLS L« v 3VPN izl [

AU RFERETIVa Y

B8

ATy TH

tunnel sour ce source-address

1

Device (config-if) # tunnel source 10.1.1.1

Mo XNVDEETIP T RLAZRELET,

ATvT6

tunnel destination destination-address

1 -

Device (config-if)# tunnel destination 10.1.1.2

N FINVDGEHEIP T RLUAZRELE T,

ATy T1

mplsip
{5

Device (config-if) # mpls ip

N RV OWERA B —T = A ATDMPLS ZH%)
IZLET,

ATvT8

end

1 -

Device (config-if) # end

HrbE EXEC E— RICEY £,

GRE =41 L 7= MPLS L - ¥ 3VPN O3

1
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&% TE 151

WODETIL, GREZ/ L7~ MPLS LA Y 3VPN DS EF 8ERREMZRLET,

GRE Z4T L7=MPLS L -/ v 3VPN (PE-to-PE k> xx1) >

wIZ. PEl 225 PE2 ~D L A ¥ 3 VPN B LOGRE b x/L%%

7) DFEE

ET DB 2R L ET

(K19 : PE-to-PE F> kU 27 (165 5—) %2&M) .
wIZ, PELICNV—T RNy 7 A A —T 2 AERETHHERLET,

Device> enable
Device# configure terminal

Device (config) # interface LoopbacklO

Device (config-if)# ip address 209.165.200.225 255.255.255.255

Device (config-if)# end

wIZ, PE2 IZ/V—"

Device> enable
Device# configure terminal
Device (config)# interface Loopback3

RN A B —T o ARETDHH%

~LET,

Device (config-if)# ip address 209.165.202.129 255.255.255.255

Device (config-if)# end

&IZ, PE1 ® IGP CT/L—

Device> enable
Device# configure terminal
Device (config) # router ospf 10

N BT RNZAXTHH %R LUET,

1k

-



GRE L7 MPLS L 1 ¥ 3VPN 0% |
B 5 GRE £/ L7 MPLS LA ¥ 3VPN (PEt0-PE ko) v Y) DEE

Device (config-router)# router-id 198.51.100.10
Device (config-router)# end

wIZ, GRE b R VEHREL., PRIV TRALBDIGP A LV AX L AZEEL. PElI D
k> F/VCMPLS BN T HH1 2R LET,

Device> enable

Device# configure terminal

Device (config)# interface Tunnell3

Device (config-if)# ip address 203.0.113.200 255.255.255.248
Device (config-if)# ip ospf 11 area O

(

( )
Device (config-if) # mpls ip
Device (config-if)# tunnel source 209.165.200.225
Device (config-if)# tunnel destination 209.165.202.129
Device (config-if)# end

W2, GRE ho L ZH/EL., P RATRALBIGPA L AZ L AZFHE L, PE2D
k> F/VCMPLS BN T H61 2R LET,

Device> enable

Device# configure terminal

Device (config) # interface Tunnel3l

Device (config-if)# ip address 203.0.113.201 255.255.255.248
Device (config-if)# ip ospf 11 area 0

(

( )
Device (config-if) # mpls ip
Device (config-if)# tunnel source 209.165.202.129
Device (config-if)# tunnel destination 209.165.200.225
Device (config-if)# end

WIZ, R RVICEESNTZIGP A v AZ L ATBGP D PEL V—TF Ry 7 IPET R
NEAXT B %R LET,

Device> enable

Device# configure terminal

Device (config) # router ospf 11

Device (config-router)# router-id 198.51.100.11

Device (config-router)# network 192.0.1.1 0.0.0.0 area 0
Device (config-router)# end

W, FURMIBEREENTIGP AV AX A TBGP D PE2 L—F Xy 7 1P AT R
NREAXT BB ERLET,

Device> enable

Device# configure terminal

Device (config) # router ospf 11

Device (config-router)# router-id 203.0.113.201

Device (config-router)# network 192.0.1.1 0.0.0.0 area 0
Device (config-router)# end

WIZ. CEl D’k SN TWA PEL I VRF 2R ET AW AR~ LET,

Device> enable

Device# configure terminal

Device (config)# vrf definition vrf-1

Device (config-vrf)# rd 1:1

Device (config-vrf)# address-family ipv4

Device (config-vrf-af)# route-target import 1:2
Device (config-vrf-af)# route-target export 1:1
Device (config-vrf) # end

WIT, CE2 W ST\ 5 PE2 IZ VRF R ET AW A~ LET,
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K
it

8l : GRE £4+ L7= MPLS L ¥ 3VPN (PE-to-PE ko1 > 4) %z [

Device> enable
Device# configure terminal

Device (config)# vrf definition vrf-1
Device (config-vrf)# rd 2:2
Device (config-vrf)# address-family ipv4

Device (config-vrf-af)# route-target export 1:2
Device (config-vrf) # end

WIZ, PEI-CEl A v # —7 =2 A A& ETHHZRLET,

Device> enable

Device# configure terminal

(config) # int pol4d.1l

Device (config-subif)# encapsulation dotlQ 10

Device (config-subif)# vrf forwarding vrf-1
( )
c

(
(
(
Device (config-vrf-af)# route-target import 1:1
(
c

Device

Device (config-subif)# ip address 14.2.1.1 255.255.255.0

Device (config-subif) # end

WIZ, PE2-CE2 f v X —7 = A A&HRETHH 2~ LET,

Device> enable

Device# configure terminal

Device (config)# int po24.1

Device (config-subif)# encapsulation dotlQ 10

Device (config-subif)# vrf forwarding vrf-1

Device (config-subif)# ip address 24.2.1.1 255.255.255.0
Device (config-subif) # end

®iZ. PEI-CEl AEiR—X— 47—+~ oA 7a b2 (EBGP) #RETHH%ERL
\ij—()

Device> enable
Device# configure terminal

Device (config)# router bgp 65040
Device (config-router)# address-family ipv4 vrf vrf-1
Device (config-router-af)# neighbor 14.2.1.2 remote-as 65041

Device (config-router-af)# exit-address-family
Device (config-router)# end

&IZ, PE2-CE2 EBGP # % E T b Hl %~ L FT,

Device> enable

Device# configure terminal

Device (config)# router bgp 65040
(config-router) # address-family ipv4 vrf vrf-1

Device (config-router-af)# neighbor 24.2.1.2 remote-as 65041
(
(
(

(
(
(
Device (config-router-af)# neighbor 14.2.1.2 activate
(
c

Device

Device (config-router-af)# neighbor 24.2.1.2 activate
Device (config-router-af)# exit-address-family
Device (config-router)# end

&IZ. PEl IZ PE1-PE2 MP-BGP # R ET A%~ L ¥,

Device> enable
Device# configure terminal

Device (config)# router bgp 65040

Device (config-router)# neighbor 192.0.2.1 remote-as 65040

Device (config-router)# neighbor 192.0.2.1 update-source Loopback0
Device (config-router)# address-family ipv4

Device (config-router-af)# neighbor 192.0.2.1 activate

Device (config-router-af)# exit

Device (config-router)# address-family vpnv4

Device (config-router-af)# neighbor 192.0.2.1 activate
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Device (config-router-af)# neighbor 192.0.2.1 send-community both
Device (config-router-af)# exit
Device (config-router)# end

f5] : GRE Z4+ L7=MPLS L f *3VPN (P-to-PE F> 1) > J) DEE

Wiz, PET /31 A (PE1 & PE2) BXOMPLS 7/ A+ (P1) TLA¥3VPN %
FEL, PE1 05 Pl, PE2~®DGRE b RNV EFRET D%~ LET (X20:P-to-PE
rox U7 (165 5—3) &) |

WIZ, PE1 ® GRE b RNV —T Ny 7 A H—T oA ABRETHH R L E
KR

Device> enable

Device# configure terminal

Device (config) # interface Loopback4

Device (config-if)# ip address 209.165.200.230 255.255.255.255
Device (config-if)# end

WIZ, PIOGRE b v RN —T Ry A B —=T 2 AR ET DR LET,

Device> enable

Device# configure terminal

Device (config)# interface Loopbackl00

Device (config-if)# ip address 209.165.200.235 255.255.255.255
Device (config-if)# end

WIZ, PEI-PI oA v —T 2 A%EREL, IGP ZRETDHH 2R LET,

Device> enable

Device# configure terminal

Device (config) # interface Port-channelll

Device (config-if) # no switchport

Device (config-if)# ip address 209.165.201.1 255.255.255.248
Device (config-if)# ip ospf 10 area 0
Device (config-if)# end

WIZ, PI-PEl A v F—T 2 AHREL., IGP ZRET HHERLET,

Device> enable

Device# configure terminal

Device (config) # interface Port-channell

Device (config-if)# no switchport

Device (config-if)# ip address 209.165.201.2 255.255.255.248
Device (config-if)# ip broadcast-address 209.165.201.31
Device (config-if)# ip ospf 10 area O
Device (config-if)# end

RIZ, PEl DIGP TI—T RNy 7 &7 FNZ A XF D62 L ET,

Device> enable

Device# configure terminal

Device (config) # router ospf 10

Device (config-router)# router-id 198.51.100.10

Device (config-router)# network 209.165.200.230 0.0.0.0 area 0
Device (config-router)# end

wIZ, Pl DIGP TL—T R 7% T RARZ A X B RLET,
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Device> enable

Device# configure terminal

Device (config) # router ospf 10

Device (config-router)# router-id 198.51.100.20

Device (config-router)# network 209.165.200.235 0.0.0.0 area 0
Device (config-router)# end

WIZ, GRE ho IV EZHREL., R FNLTIGP A v A X AZHEL, PEI D k2
JLCMPLS #8353 B2~ LET,

Device> enable

Device# configure terminal

Device (config) # interface Tunnellll

Device (config-if)# ip address 209.165.202.140 255.255.255.248
Device (config-if)# ip ospf 11 area 0

Device (config-if) # mpls ip

Device (config-if)# tunnel source 209.165.200.230

Device (config-if)# tunnel destination 209.165.200.235

Device (config-if)# end

KIZ, GRE Fo RV EREL, PRV TIGP A VARV AZHREL, PLDO R
JLCMPLS Z AT 5014~ LET,

Device> enable

Device# configure terminal

Device (config) # interface Tunnellll

Device (config-if)# ip address 209.165.202.141 255.255.255.248
Device (config-if)# ip ospf 11 area 0

Device (config-if) # mpls ip

Device (config-if)# tunnel source 209.165.200.235

Device (config-if)# tunnel destination 209.165.200.230

Device (config-if)# end

#
#
#
#

I, PEl O R VDIGP AV AHX L ATBGP D PE/L—T /N 7 1P T RA\H
A XTHHERLET,

Device> enable

Device# configure terminal

Device (config)# interface Tunnellll

Device (config) # router ospf 11

Device (config-router)# router-id 198.51.100.11

Device (config-router)# network 192.0.1.1 0.0.0.0 area 0
Device (config-router)# end

wIZ, PE2-Pl A 2 —T 2 A ZAFREL, IGPBLOMPLS 2R ETHH %A L
F9,

Device> enable

Device# configure terminal

Device (config) # interface Port-channell2
Device (config-if) # no switchport

(
Device (config-if)# ip address 209.165.201.1 255.255.255.248
Device (config-if)# ip ospf 11 area 0
Device (config-if) # mpls ip
Device (config-if)# end

WIZ, PI-PE2 A v 2 —T =2 AEFREL, IGP ZRETHH A2 R LET,

Device> enable

Device# configure terminal

Device (config) # interface Port-channell2

Device (config-if) # no switchport

Device (config-if)# ip address 209.165.201.2 255.255.255.248
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Device (config-if)# ip ospf 11 area O
Device (config-if) # mpls ip
Device (config-if)# end

KIZ. CEl g STV 5 PE1 T VRE Z{ERT A4l %2R LET,

Device> enable
Device# configure terminal
Device (config) # vrf definition vrf-1
Device (config-vrf)# rd 1:1
Device (config-vrf)# address-family ipv4
Device (config-vrf-af)# route-target import 1:2
Device (config-vrf-af)# route-target export 1:1
Device (config-vrf-af)# exit
(

Device (config-vrf)# end

WIZ. CE2 MR S Tu 5 PE2 C VRF Z{ERkT A4 2R L E T,

Device> enable
Device# configure terminal

Device (config)# vrf definition vrf-1
Device (config-vrf)# rd 2:2
Device (config-vrf)# address-family ipv4

(
(
(
Device (config-vrf-af)# route-target import 1:1
(
(
(

Device (config-vrf-af)# route-target export 1:2
Device (config-vrf-af)# exit
Device (config-vrf)# end

WIZ, PEI-CEl f vV X —7 =4 A&ZHRETHH 2R LET,

Device> enable
Device# configure terminal

Device (config)# int pol4d.1l

Device (config-subif)# encapsulation dotlQ 10

Device (config-subif)# vrf forwarding vrf-1

Device (config-subif)# ip address 14.2.1.1 255.255.255.0
Device (config-subif)# exit

Device (config)# end

WIZ, PE2-CE2 A v X —T = A A&HRTETHH 2~ LET,

Device> enable
Device# configure terminal

Device (config)# int po24.1

Device (config-subif)# encapsulation dotlQ 10

Device (config-subif)# vrf forwarding vrf-1

Device (config-subif)# ip address 24.2.1.1 255.255.255.0
Device (config-subif)# exit

Device (config)# end

RIZ. PEI-CE1 EBGP # % ET B4R L FT,

Device> enable

Device# configure terminal

Device (config)# router bgp 65040

Device (config-router)# address-family ipv4 vrf vrf-1

Device (config-router-af)# neighbor 14.2.1.2 remote-as 65041
(
(
(

Device (config-router-af)# neighbor 14.2.1.2 activate
Device (config-router-af)# exit-address-family
Device (config-router)# end

&I, PE2-CE2 EBGP ##%Ed DBl &R L £,

Device> enable
Device# configure terminal
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GRE %4> L= MPLS L1 v 3VPN 0=l 7 siicEE ]

Device (config)# router bgp 65040

Device (config-router)# address-family ipv4 vrf vrf-1

Device (config-router-af)# neighbor 24.2.1.2 remote-as 65041
Device (config-router-af)# neighbor 24.2.1.2 activate

Device (config-router-af)# exit-address-family

Device (config-router)# end

&IZ. PEl IZ PE1-PE2 MP-BGP # iR ET A%~ L ¥,

Device> enable
Device# configure terminal

Device (config)# router bgp 65040

Device (config-router)# neighbor 192.0.2.1 remote-as 65040

Device (config-router)# neighbor 192.0.2.1 update-source Loopback0
Device (config-router)# address-family ipv4

Device (config-router-af)# neighbor 192.0.2.1 activate

(
(
(
(
(
Device (config-router-af)# exit
(
(
(
(
(

Device (config-router)# address-family vpnv4

Device (config-router-af)# neighbor 192.0.2.1 activate

Device (config-router-af)# neighbor 192.0.2.1 send-community both
Device (config-router-af)# exit

Device (config-router)# end

&IZ. PE2 IZ PE2-PE1 MP-BGP # & ET A2~ LE T,

Device> enable
Device# configure terminal

Device (config)# router bgp 65040

Device (config-router)# neighbor 192.0.1.1 remote-as 65040

Device (config-router)# neighbor 192.0.1.1 update-source Loopback0
Device (config-router)# address-family ipv4

Device (config-router-af)# neighbor 192.0.1.1 activate

(
(
(
(
(
Device (config-router-af)# exit
(
(
(
(
(

Device (config-router)# address-family vpnv4

Device (config-router-af)# neighbor 192.0.1.1 activate

Device (config-router-af)# neighbor 192.0.1.1 send-community both
Device (config-router-af)# exit

Device (config-router)# end

GRE Z 4 L 7= MPLS L - ¥ 3VPN DEXE I-BH 9 S HERERE

pE

ROFIZ, ZOFEY2—/LTHHT2HEDY U —2ABIUOEERHRZ R LET,

T OBREIL., FRICHAR SN TWARWEED , BAINZY U —XUBEOTXTOY J—RAT
fECcE £,

Jjy—= HEBE FEEETEER
Cisco 10S XE Gibraltar 16.12.1 |GRE #4/ L7~ MPLS L' A ¥ 3 |GRE Z 4" L7~ MPLS L A ¥ 3
VPN VPN #6Ei%, 3E MPLS X v b

U — 7 #H TMPLS /X7 v b
DRV TEITI DD
AN = A LERAE L F T,
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GRE Z* L 7= MPLS L 1 ¥ 3VPN 0% |
B cRE %9 L7 MPLS Lo v 3VPN DR EIEIT BISEEER

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 b =T A A=V DY R—
MEHRZHRFE TEZ E£J, Cisco Feature Navigator (27 7 & A3 5|21, https://cfang.cisco.com/|Z
TIRALET,

http://www.cisco.com/go/cfn,
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MPLS QoS D&% E

« MPLS EXP O3 ¥ L ~—F o 7 (175 ~<—2)
« MPLS QoS O#EZE (176 ~—3)

* MPLS QoS O EHE (178 <X—)

« MPLS QoS O &R (186 ~—2)

« ZOMDOBEEE (189 ~—)

* QoS MPLS EXP DO#Ee/EE (189 ~—2°)

MPLS EXP D $EE~N—F 2T

QoS EXP Matching #§REZ T2 &, ~ArF7a ha F-Uv 2 vF 7 (MPLS)
Experimental £ b (EXP B v ) 74—V REEHLETLH LT, Xy "NI—F T T 497
O, v X BEXOFa—A U TEET, TOFEY2—/LTiE, MPLSEXP 7 1 —
NREHEAL TR Y NTV—2 b T 7 4w 7 23 L Ty —F 0 7T 5720 OBEEIE®R & RENE
EIZOWTHBLET,

MPLS QoS D HEIRSH

o AA v FIIMPLS Ve N4 X —x v (PE) /237 o/ ¥ — (P) L—F L LTHE
THLERHY T, ZOREITIX, Ao~ 7o havbEfgLed P Lr—7 4
VI T7a RNaLOREEZFDDHIENTEET,

MPLS QoS D #ll#I5=18

« MPLS O3 ¥a L ~— o 71k, EHAIREZ MPLS %2 hU—J N TOLEITTEET,

« MPLSEXP 0¥ & ~—3F 7%, MPLS ™A X —T Wl o> TWABA LV Z—T = A AN,
FIFOMDA L E—T 2 A A EDOMPLS FT 7 4 v 7 TOHZRYR—FENFET,

e Ry FWANTIP AT AT H—E A (ToS) F/2IIP—ER 7T A (CoS) ITk»
THMENTEEAE, /I TMPLSEXPIZ L > CTHOE XA (v BV a vy r—
2) o =L, N7y BB ASITMPLSIZ L » TSN =881E. /) TIPToS, CoS.
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MPLS QoS D&E |
B vesesoszs

F 721 Quality of Service (QoS) Z N — Ik > THOGETEEd (T4 ARV a v Ir—
X) o

e 7 hIANVDEREBMZI TR T 7 4 v 71T Qﬂ% EHT A2, QoS ZV—7 &R L
i# AT T4 v 7 %L, QoS ZN—FICEVYTHZ LN TEET, T0%
. T QoS S —FE4H L, @S%%ﬁ?é ENTEET,

e /-y X MPLS TH 7B/ ENTWAEEIL, IP 2 Do~ a k210 MPLS 2
fue—FReFzyv 7 LTOEERIEI~—F 7 TAHZLIETEEFA, MPLSEXP v —%
VI DIBISMPLS IZ L > TH AL ENT- Ny MIEELF 4,

«va— A TE—FiE MPLS X v FU—Z IOy MEEIIK LTI R— b &
NTWERA, =74 —LE—= e A TE=FOVTRPOE—FEEA LT T Y
MEHRETE £

MPLS QoS D # £

WOIETIL, MPLS QoS [ OW Tl L £,

MPLS QoS D #i £

F MU — 7 EHFIIMPLS QoS HEREZ 32 2 & T, b L7 — B X% MPLS % |k
U—7 ECRETEET, Xy NI EFHFIE, BEIP Ny FTEICEHAT LY —E R
VIAERETDHILICL ST, SEIERRY NU—F 2 T B ZHIZTZENTEET,
KX RO~y Z—|Z 1P precedence £ M EFRIET HZ LIZL ST, IPXT Y MIXLT
RpBY—ER I TAEMILTEET, MPLS* v NU—27 TOHE, B~v—F> 7, BXO
Fa—AU7F, MPLSEXP By MM LTHEITENET, MPLS Xy hU—7 Tlix, X7 v
F728 MPLSEXP 7 f —/V KD~ —F L 712K » CTXBI &, BEAAT T & LBk
(WRED) DORREIZG L CEicuri s nE 4,

MPLS /X%~ R MPLSEXP 7 4 —/L R TlX, RO ENTEFET,
s NT T4 v I DA

DE7ABATY =X I TDH 8T 70 v 7 0N&EIRESNET, DT VT4 v 2B
BOBRIEL L~v, ©DFY, =R 7 TRIRETDHZ LI 20T e A% FEE
LET, FT 749 758E, V79AR—=ZAD QoS 7t Va=rrTnrs(4<Y av
A= b TT, FEMIZOWTIX,  [Classifying Network Traffic] €Y= —/LZ&H LT
TZ&EW,

NI T U I DR T e —F T

RV 7TiE BESNTZV—2ERIDZ N7 40 v 7 REEINDD, HlO ey
LU~ —F o 7 E3NET, NTFT7 407D~ —%TF, Ny hT7a—2/FELT
FHOEEBTLHHETT, "y h~—% 72T E. 2y NU—7 28R OE

T TAFVT 4 LAVLVERZBI—ER 77 R8T 5 2 ENTEES, FFMICO0
Tix., [Marking Network Traffic]] €3 = —/LE2SMH L T X0,
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| MPLS 0os D%
mrs 27—k |

* Queueing

Fa—A T, NT T4 v OEEBEOIEICENYBET, ZZid, 7944V T4 b
X Fa—A T BBEMTT—L Fey Y (WID) . A Va2—J 7, =2—FE v
7. BXOERTT 7 & AR (WRED) #RENEH ENET,

MPLS 87 « —JL F

MPLS Experimental £~ k (EXP) 7 ¢ —/L RiX, /— F» 637 v MIfAHINE 415 QoS ALEE
(Per-Hop Behavior) # E#%7 5 72O AEEZ: MPLS ~>y ¥ —HN®D 3 By h 7 4 —/L KT
¥, IP v hU—27 TiX, DiffServ =— K KA >k (DSCP) (6Ev k 74—/ K) TZZ
AL Koy FERIBMAERSINET, EXPE > b, IPDSCP Tz a— RI 7o fFHo—
MERET D70, Fay TBEE 2= a— RT5720icb AT £,

77 4V h T, CiscolOS Y7 b =7 (&, IP 737 >~ k@ DSCP % 721 IP precedence @ 17 3
Ey F&MPLS~y X —HNDEXP 7 4 —/L Ricabt™—LEd, ZDOT7 7 3%, MPLS~v
=IO TIP Ty MIfINEN/c & EIZFATINET, 7272 L, DSCP % 721X IP precedence
CEXPE Y hEOMO~ v B T HEERETHIEICEHST, EXP 74—V RERETDHZ L
HLTxET, 2Oy BT, set mplsexperimental =t~ K% 7213 policer~ o R & fi fi]
LTRESNET, FFMIcOWTIE, MPLSEXPDOHEE ~—F 2 7 DL #5BLTL
7ZEW,

)

()  satipdsp i X VERESINTZRY —~v v L, T X =Ty VTN, ATEYAR—F X
NEHA, MPLS 7L A VRV v ay /) —ROKRY =773 3 i, set mplsexperimental
imposition fEIZ S MERH Y 3, 2L, ANA L E—T oA REEWMNA L Z—T = A
AW BN VLAY IKR—=FTHIHA, 77 v arsaipdsep DRESNTZRY —~ v 7
PR—bFINET,

MPLSEXP ~—% o JH#EA FITT D101, T—I N~y 72 FERLET, ASIRY —HND
WDONT T 47 77 RTQoS I N—T%EY YT, T—TN<y T E2MHLTQoS 71—
FEHIIRY —NODSCP BLWNEXP v —F L BT A L 2B LET,

Fv b= RHATIREEIND 77 v D IPprecedence 7 4 —/V Rz —E R 7/ A ¥ —
DEF L7 20EgATE, MPLSEXP 7 ¢ — /L REAHEHA L TIP N7 » hE L Tv—F
YITEET,

MPLSEXP 7 4 —/V KADOHEEOEZEIRT B Z LICLY., Ry MU —JHEENBLE LGS
WCHERP Ty MPVBESND L IICEDL IRy he~v—F 0 735 ENTEET,
WRED ¥y NU—2 NI 74 w7 &ML, By NV—2BXOAS v F—xy FU—
I DR MVF oy 7 THEEZRREL £9, WREDIX, A > ¥ —7 = A ANEEIRREIC/2 D &, &
FNERLDIRN N T 7 ¢ v 7 ZBIRMICAEE CE £4, ZOMEICKY, —ER7 T RT LI
BIp DT p—~w AR ERMET 2 b b TEET,

MPLS %> hU—27 LTy MEERET 551532 2H 0D £,
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MPLS QoS DEE |

B wseronmec—x2 0209+

Y= —F: XFr vy MaEo¥—F— KX, QSO1 5O LA Y TEELET, ANMDOT
NAF—x oy VR, EFF P37 > O DSCP fE#%E, A VA — A&7 ~LD MPLS EXP
By MZabt—L, IP LY F Ay S MPLSEXP 7 1 —/L RiIZw v B 7V &N ET,
EXPE v M, a7 2@E#ET I, XY NV OHFRT NS ATERINIHE L AT S
NeWGERHY 7, HOllOTa g F—x v U3 EXP By h&#H L A Sz 1P
Ny RODSCP By Mzae—LET,

RATEB—F 0 2y MRED /S = RiX, QSD2oD LA Y TEHELEY, T—4D
JTLD QoS, =7 ML THEREINEE AL, 27 TLD QoS, LD IP /37y D QoS &%
A QoS T¥, DSCPIEMHIL, /347~ FAMPLS %~ bV — 2 Z@il¥ 5 & X TR L O
MSET, MPLSEXP 7 ~LIANRFIZPEIC K > CHEHESNETHS, IP LT U AE Y
MIRFEENEEA, HATEH, TOIP LT U AMENRBESNET,

MPLSEXP DREEEI—F 2T DA v k

Xy MU= A TEEEND Ty RDIPprecedence 7  —/b NEZh—E X Fm/ A X —
WEE L=< WA, MPLSEXP 7 4 —/L REZEHA L CIP X7 v &L CTv—=%
YITEET,

MPLSEXP 7 4 —/L RHOEEOEAEIRT D Z LIk, *y MU —ZHEHENEE LB
ICERRANT Y FIMBESNDEICEDL Y oy ha~—X 0 7T 52 NTEET,

MPLS QoS DR E Hi&

Z DOIETIX, MPLS QoS D% E HIEIZHOWTIHBH L £,

MPLS A Tt IL{E/ Ny FD %8

FIRDOHE

e

match mplsexperimental topmost =~ > R &9 4UL, MPLS KA A »ND 3>  EXP
WAL NI T4 w7 VT AZERTEET, ZNHD7 T XL, policema~y REEHLT
EXP N7 74 vV ~v—F% 0 7 TH5 = AR U —2EHETHOIHHTE £,

enable

configure terminal

classmap [match-all | match-any] class-map-name
match mpls experimental topmost mpls-exp-value
end

apwbd-=
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| MPLS 0os D%
gtaE0sLcoMPSEP nv—%>4 [

FIED 4
ARV KRFERRETI a3 Y B#J
AT w71 |enable HiHE EXEC B— RZAMIc L £,
i) e NMAT—REANLET (ERINTEHE) .

Device> enable

R w 72 |configure terminal ra—nN)ary7 4 Xal—ary F— NG
1 LET.

Device# configure terminal

ATy 73 |classmap [match-all | match-any] classmap-name | £ 57 ¢ v 7 Z4EE LI/ TR~ vy F L7457

5l - WIHRT 52 7 A~y 7RIERL, 272 <y
T ar74Xal—var E—NEfBLET,
Device (config) # class-map exp3 « VSR = ‘)70% AT Li’?‘ﬁo
AT w 7 4 | match mpls experimental topmost mpls-exp-value — R ETE LET,
Bl GE) match mplsexperimental topmost ==~ >~
. . . R, LT L~y 2 =D EXP
Sz;;giécgnflg—cmap)# match mpls experimental 1@@:%’31/“( ]\ 574} y& %ﬁj\iﬁbi
‘a—o
A7 75| end ({£E) ¥k EXEC ©— RIZREY £,
fl

Device (config-cmap) # end

BEHLNAIOSARILTO MPLSEXP DY —F2 4

A UR—=AENTZTL = U D MPLSEXP 7 o —/V ROEZHRET HITI1EL, IROIEEL
EITLET,
1R BHEIIZ

BHEOBRETIE, A VAR a V TOMPLS Xy hDO~—F 2 7N IPToS £721%CoS 7 4 —
v RIZESS AN THER S ET,

)

GE) PAVARYYaryvw—F 7 TiX, 7744 8T, IP precedence fE7AY MPLS EXP fHIZ = &*—
SHET,
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MPLS QoS DEE |

B scsnm05~ 1rcomMPsEP O —%2 5

\)

6=

\}

TR, F =2 DA =T VAR —iE, ANKGOF~—F 2 TR —0"H 555120
F. MPLSEXP 7 7 AD—IZ XV HE L £ 9, ANFRFEO T B AL X —x o DT IP A & —
TxAATHY, T 74/ N TIEDSCPIEOA D EFHENTWET, ANFFOF~—F 2 7R
VY —%RELRWEA, Fa2—A 7 DT ~ULZMPLSEXP i Clx72 < DSCPEIZHESW\ T
ARENET, 2L, Ak e X — L —H I IMPLS A ¥ —T = A A L TEMET 572
b, ANEOF~—% 7R ) =2 E L2 THHEREL £,

GE)

FIRDHE

o0kl wbN=

F IR D

set mpls experimental imposition =~ > Ri&, # LW E72IZEMD MPLS 7 ~L3Bi Sz
Ry MZXFLCORERE L £7,

enable

configure terminal

policy-map policy-map-name

class class-map-name

set mpls experimental imposition mpls-exp-value
end

A RFERIEFIFT7ZII Y B#

AT w71 |enable
f

Device> enable

¥i#E EXEC T— F&EADIC L £,
e NRATU—KREANLET (TEREINEHE)

Z T 72 |configure terminal Jua—N)Lary7 4 Xalb— gy E— NeBth

1

Device# configure terminal

LE7,

A7 v 73| policy-map policy-map-name ERRSNBRY v— vy FOAREHREL, K
151 - vewy T arvsXab—vary Ev— NElh
LET,
Device (config) # policy-map mark-up-exp-2 CHEY e 770% % A S Ljﬁ?‘*o
AT w74 |class classmap-name N7 4w I EBE LI TR~y T T3 51
i - DIERT D7 7 A vy TE2ERKL, 7T A~y

Device (config-pmap) # class prec012

T ar74Xal—varyE®—REefHBLET,
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| MPLS 0os D%
SALRAvFRry rtomsexrov—x>5 [

AU RFERETIVa Y =)
I TRy THEANILET,

R v 75 | set mplsexperimental imposition mpls-exp-value F#DZ LD MPLSEXP 7 4 —/ ROMEEZRE L
{5 ER

Device (config-pmap-c)# set mpls experimental
imposition 2

ATy 76 |end (L&) ¥t EXEC E— RIZEY 9,
1 -

Device (config-pmap-c)# end

FGRILAAYF RN FTOMPLSEXP DY —%2 45
TGy AL v F KXy N CTOMPLSEXP 7 4 —/V RERET HITIE, ROEEEZFEITLE
9,

1R BRI

\)

(F)  set mplsexperimental topmost =~ > RKi%, MPLS k7 7 1 v 7 O bIMUlD Z ~/)LIZ EXP %
~—27LET, ANWRI—TOZDO~—F 72k, HHRY 2 —IZMPLSEXPEIZHED
SHBEEEZODDLENRDH D £7,

FIEDHEE
1. enable
2. configure terminal
3. policy-map policy-map-name
4. class class-map-name
5. sat mplsexperimental topmost mpls-exp-value
6. end
=3[k 2t
ARV RFEREETIVa Y BHY
ATy 71 |enable FrHE EXEC E— RE AT L ET,
fi e NMAT—REANLET (ERINTHE) .
Device> enable
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MPLS QoS DEE |
B zucz<—xrr08%

ARV REEEFET7IVa Y B8
R w72 |configure terminal Ta—)ar7 4 Xal— gy T— N2
1 LET

Device# configure terminal

AT 73| policy-map policy-map-name El SR ) v— vy TO4FEREEL, RNV
1 - V—wy T ar74Xalb—yar t— &
LET,
Device (config) # policy-map mark-up-exp-2 .« U y7o% A AH L/iﬁ_o
RTw 74 |class class-map-name NT T4 I EBELL TRy T U T 57
i - OIHAT 227 FA <y TolEflL, 7T <y
T ar74Xal—yaryE—RERHELET,
Device (config-pmap) # class-map exp012 « SR = \y7o% 78]\7'3 L/i'a‘o
R T 75 | set mplsexperimental topmost mpls-exp-value WA v B —7 = A ADH LT~ D MPLS EXP
Bl 74— FEERRELET
Device (config-pmap-c)# set mpls experimental
topmost 2
AT 76 |end (&) $5#E EXEC E— RIZRE D £,
f1

Device (config-pmap-c)# end

EHHAET—F U TDEE

FTR_RTOA U R—RAENT-TULIZMPLSEXP 7 4 —/L RO % S & THRET HITIE. &
DIEX£EFITLET,

1R BHHIIZ

\}

(F)  set-mpls-exp-topmost-transmit 7 27 ¥ = &, MPLS 7 72/t MIOBEEL £,
set-mpls-exp-imposition-transmit 7 7 > = %, X7 v MBS NZTXTOH LW T ~L
W LET,

FIRDOEE

1. enable
configure terminal
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| MPLS QoS @

F IR D

B

X JE

violate-action drop
end

©ONDO AW

policy-map policy-map-name

class class-map-name

policecir bps bc pir bps be

conform-action transmit

exceed-action set-mpls-exp-topmost-transmit exp table table-map-name

zitzv—3o70%% |

ARV RFEEETIVa Y

B8

ATy T

enable
B

Device> enable

¥ M EXEC T— F&EADIZ L £,
e NAT—REANLET (FEERENTEHE) .

Z 5w 72 |configure terminal Jua—n)ary7 4 Xal—3gy ®— NEBlh
f LETS
Device# configure terminal
A7 73 |policy-map policy-map-name EREN R — <~y TOLAFTEfEEL, R
1 - V—wy T ar74Xalb—yar E— K&
LET,
Device (config) # policy-map ip2tag . ZKDU Sy 7y7o% A AH Lij—o
AT F4|class classmap-name NFZ 747 LIRESNZ 7 AERETH120IC
Bl WRT 5272~y 7% ERL, RY) v—~ v
JIGA a7 4 Xal—aryE— REBLE
Device (config-pmap) # class iptcp 7ro
I TASyTHEANTILET,
R T 75| policecir bps bc pir bps be SETHRNT 74 v ORI —2EFEL, RV
Bl - Ry TITARI T a7 4 Falb— s
v E— FEBBLET,
Device (config-pmap-c)# police cir 1000000 pir
2000000
R 7 7 6 | conform-action transmit RV Y —THESNIMEICESG T 537 v MR L

1

Device (config-pmap-c-police)# conform-action

transmit 3

THEITTHT 7 arvmEHZLET,

o ZOHITIZ, Ny MIRRERB#HRL— b (cir)
AT DA ERITEENN—A (be) VA
XN DA, MPLSEXP 7 4 —/L K23 312
REINET,
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B wrisexe o wrep oz

MPLS QoS DEE |

ARV RFERETIVa Y

B8

AT 77 | exceed-action set-mpls-exp-topmost-transmit exp table| 75 V) 4-— T S /-l % Llal 587 » M LT
table-map-name FFTHT /v a v EHRLET,
fil
Device (config-pmap-c-police) # exceed-action
set-mpls-exp-topmost-transmit exp table dscplexp
A7 7 8 |violate-action drop L— P ERIE®R L — b (pi) ZEATEY, bek
Bl - be DFEFESID /34 MK LTHEITT 27 7 v a v
ZEFRLET,
Device (config-pmap-c-police) # violate-action drop| . E}i77 g V%?E‘Tf'@‘éﬁm:\ %@77 g
YEEETDODNEND D T,
s ZOHITIE, Ny M Lb— RMpir L— a2
ZTEY, be & be DHEHIFANDOH AT, N7y
ARy 7INET,
A7y 79 |end ({E#&) ¥3ME EXEC £— NIZRE D £7°,
il -

Device (config-pmap-c-police) # end

MPLS EXP @) WRED )%

WwDOFINEZE EFT LT, MPLS EXP @ WRED # G2 L ¥,

FIRDOHE

F IR D FH

enable

configure terminal
policy-map policy-map-name
class class-map-name

NG A WN S

end

bandwidth { kbps| remainingpercentage| per centperce ntage}

randamioert { agprecpte| dspoese | aoshesad | dsp | dagpoessd | eqo | mplseqproesad | preshesed | precsdiance| presienaebesad )
random-detectexpexp-val ueper centmin-threshold max-threshold

ARV RFFERERTI VA Y

=)

&M

enable
1 -

Device> enable

HrtE EXEC =— RZHI L ET,
e NRAU—KREANLET (FEREINEHE) .

e

1K
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B

X JE

mpLs exp &> WReD e ]

AU RFERETIVa Y

B8

ATv T2

configure terminal

1

Device# configure terminal

Ja—\)ar7 4 Xalb—vay T— NEh
L\i‘jﬁo

ATvT3

policy-map policy-map-name
{5

Device (config) # policy-map wred exp

EREND R v— vy T OL4FIEREL, R
—wy T arg ¥zl —3ar E— NEHEE
LET,

RNV =~y THEATILET,

ATV

class class-map-name

1 -

Device (config-pmap) # class exp

NG T4y I BEE L TRy T ITT 57
DIHHT D7 T A~y TEERL, 7TA <y
T ar4Xal—rvaryE—RElBLET,

I TRy THEANLET,

ATvTH

bandwidth { kbps| remainingpercentage| percentperce
ntage}

1 -

Device (config-pmap-c) # bandwidth percent 30

R —<v B LTNWE Y T AZEY Y THE
WEFEFIZ NI 74 vl a— U R EELE
ﬂ—o

ATvT6

ranipreket @ ci | ckelicipidpe] epinyispize pezel peskey bz
B

Device (config-pmap-c)# random-detect mpls-exp-
based

Ny O Ra sy THEREFHE T D BRI IE MPLS
EXP &+ 5 L 512 WRED &% /& L £,

ATy T1

random-detectexpexp-valueper centmin-threshold
max-threshold

1

Device (config-pmap-c)# random-detect exp 1 10 20
Device (config-pmap-c)# random-detect exp 2 30 40

Device (config-pmap-c)# random-detect exp 2 40 80

MPLS EXP fl, H/hL&EVME LR L EVMEE S—
T —UTHRELET,

ATvT8

end

1

Device (config-pmap-c-police) # end

(=) i EXEC =— RIZREY £,
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B wrLs 0os ozEpl

MPLS QoS DEE |

MPLS QoS O =% 7E 5

Z OIETIX, MPLS QoS O EFNCHS>WTHH L £,

{5 : MPLS 1 T&)Lib/\7ry D748

MPLSEXP ¥ SR T v TDEH

WIZ, MPLS FEZBRIE3 25 de /7>y e —HT D exp3 EWOAHID Y T A~ T HIE
ETHHERLET,

Device (config) # class-map exp3
Device (config-cmap) # match mpls experimental topmost 3
Device (config-cmap) # exit

RY—TVvTDERERY =TV TOANA UV E—T 24 A~DEA

WROHFITIE, EOFITRY v—~v T EEEXTDEDIEK LY TR~y T EFEH
LET, £/o, ZOFITIE, ANMNT 740 v 7 OWEA U Z—T oA RATHRY —
v 7 EEALET,

Device (config) # policy-map change-exp-3-to-2

Device (config-pmap) # class exp3

Device (config-pmap-c)# set mpls experimental topmost 2
Device (config-pmap) # exit

Device (config) # interface GigabitEthernet 0/0/0

Device (config-if)# service-policy input change-exp-3-to-2
Device (config-if) # exit

RYS—TYTDERER) S —T TIOR3 —T 24 A~DEA

WOHITIE, EOBITRY v—~ v TR ERTDHEOIER LTI T A~y T HFEH
LET, £, ZOBITEH, WO 747 OHBRA X —T =2 A ATHKRY —
~ v EEALET,

Device (config) # policy-map WAN-out
Device (config-pmap) # class exp3
Device (config-pmap-c) # shape average 10000000
Device (config-pmap-c) # exit
Device (config-pmap) # exit

Device (config) # interface GigabitEthernet 0/0/0
Device (config-if) # service-policy output WAN-out
Device (config-if)# exit
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| MPLS oS DE&E
Bl BtaosLcomsexp ov—5>7 [

Bl REMUAD ST ANILTOHOMPLSEXP DY —F 25

MPLSEXP 4 VRO a v RYS—T v TOEE

WORFITIL, $i51% S 7=3%7 » b O IP precedence fEIZ £S5V T MPLS EXP 1 > 7R Y
VafEE2ICHRET AR - vy T EERLET,

Device# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Device (config) # class-map prec012

Device (config-cmap) # match ip prec 0 1 2

Device (config-cmap) # exit

Device (config) # policy-map mark-up-exp-2

Device (config-pmap) # class prec012

Device (config-pmap-c)# set mpls experimental imposition 2
Device (config-pmap-c) # exit

Device (config-pmap) # exit

MPLSEXP 1 RO a v RYS—IvTEAM D A3 —T o4 XTHERAT S

wiZ, RV v—~v 72X HEY b A=V Ry b A F—T A X0/0/0IZEHTD
Bz~ L ET,

Device# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Device (config) # interface GigabitEthernet 0/0/0

Device (config-if)# service-policy input mark-up-exp-2

Device (config-if)# exit

Bl : SRILRLAYF RNy FOMPLSEXP DI —F 24

MPLSEXP SNIL AL Y F KNy b RYD— T v TOER

WOFITIL, EEXEIN- 37 > F D MPLS EXP fEIZ 353V T MPLS EXP & FAfE% 2
WCRETARI L — <~ P52 EELET,

Device# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Device (config) # class-map exp012

Device (config-cmap) # match mpls experimental topmost 0 1 2
Device (config-cmap) # exit

Device (config-cmap) # policy-map mark-up-exp-2

Device (config-pmap) # class exp012

Device (config-pmap-c)# set mpls experimental topmost 2

Device (config-pmap-c) # exit

Device (config-pmap) # exit

AL VB—T A ANDMPLSEXP SRNILRA Y F Ry bR —< v T
D& A

WIZ, RV == T DAL A H—T A A~DHEAHIZRLET,
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B 5 zunz<—=3290

MPLS QoS D&% E

&
it

Switch# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Device (config) # interface GigabitEthernet 0/0/0

Device (config-if)# service-policy input mark-up-exp-2

Device (config-if) # exit

Bl . FHFEIT—FTDERE

{5 : MPLS EXP

ZOFEITIE, ip2tag RV v— v FIZEEND iptep 7 T AHORY —EERk L,
TORV =~ THXHTEY A=Yy AU X —T A RTHHLET,

Device (config) # policy-map ip2tag

Device (config-pmap) # class iptcp

Device (config-pmap-c)# police cir 1000000 pir 2000000
Device (config-pmap-c-police)# conform-action transmit
Device (config-pmap-c-police) # exceed-action set-mpls-exp-imposition-transmit 2
Device (config-pmap-c-police)# violate-action drop
Device (config-pmap-c-police) # exit

Device (config-pmap-c)# exit

Device (config-pmap) # exit

Device (config) # interface GigabitEthernet 0/0/1
Device (config-if) # service-policy input ip2tag

® WRED D& FE

Z OO TIE., MPLS EXP @ WRED A%z L1,

Device# configure terminal

Device (config) # policy-map wred exp

Device (config-pmap-c) # bandwidth percent 30

Device (config-pmap-c)# random-detect mpls-exp-based
Device (config-pmap-c) # random-detect exp 1 10 20
Device (config-pmap-c)# random-detect exp 2 30 40
Device (config-pmap-c)# random-detect exp 2 40 80

WRED @ L ELMES NILDRT

show policy-mappolicy-map-name ==~ > Kz ffi ] L T, MPLS EXP ® WRED X i& % fifé
RLET,

WDOHSFNZIEZ, WRED D L X WVMET AU RFERENTWET,

Device# show policy-map wred exp

Policy Map wred exp

Class exp

bandwidth 30 (%)

percent-based wred, exponential weight 9

exp min-threshold max-threshold
O - -
1 10 20
2 30 40
3 40 80
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| MPLS oS DE&E
zomwnszay |

~ o U1

ZTDDSEER

EE R
BEIEH I=aTFILEA R
QoS @=a~v K ['Cisco 10S Quality of Service Solutions Command Reference]

QoS MPLS EXP O EE g FE

WOFEIZ, ZOFY 2— /LT T 2O Y UV —AB L OEEEREZ R~ LET,

IR DO, FICHR SN TOWRWRY , BASALY U —=RLUEOT~THOY J—XT
EHATE £,

J1—2 1615 HEEEHR

Cisco IOS XE Everest 16.5.1a | QoS MPLS EXP QoS EXP Matching EAE % {4 1]
THE wATF TR b T
)V AA F 7 (MPLS)
Experimental £ & (EXP £~
) 74—V FEEETLHZ
LT XYy U= T

T4 v s =%
7. BLOFa—o I TE
£7,

Cisco 10S XE Amsterdam 17.3.1 | MPLS QoS - WRED MPLS Quality of Service (QoS)
TELMIT 7 & AR
(WRED) 23HHR— k&b
EolZenE L, ZoOMkE
L. MPLS &Rt k&l H
LTy N DOBETERER A G
B4 5 X HICWRED % E L
7

Cisco Feature Navigator #ff 35 &, 7T v b 74— BLOY 7 b =T A A=V DOV R—
MME# A M58 T & £ 7, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [H5E] 725 7
7®ALET,
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513 =

MPLS X 2T 14 v I NILDERTE
*MPLS A& T 47 T~ (191 ~<—)

MPLS R 2T 1490 NI

D=2 T VT, CiscoMPLS AX T 4 v 7 TF~VEEREIC DWW TR L $9, MPLS A4
T U T TAYVEREIL, UL E IPVA LT 4w I A DA T ¢ T E R E T
HEIICLET,

MPLS R 7T 1 v SXNILDHEIRSEH

MPLS A ¥ 7 4 v 7 TGN T HITIEL, KD Cisco IOS #EFENS R~ b T —27 THHR— b
SNTWVWARENRDD F7,

e /LFTFu ha) F~UL AL v F 7 (MPLS)

» Cisco Express Forwarding; A2 T A VA T3 U—F 47

MPLS X2 T4 v SRNIILDFIREIE

* MPLS VPN O 7 a3 X —=x v (PE) M—ZIZiX, TNV EWAZ~w— Xy NI —7
V7 4w A (VPNIPV4 L7 4 w7 R) ICAZT 4 9 7R RTDH20D AT
= A NIFELEH A,

*MPLS AZ T 4 w7 7 Aaxy MIVR—FINTHEEA,

* MPLS 2% 7 v 7 Z~)UE 7 ~VHIEIFERI RS E — R (Ic-atm) TiX¥aA— T
WEH A,

sMPLS AZT 4 v I NA LT 4V T1E, a—h)V VLT 497 AT R— S EHE
/Vo

* VRF XGAZT 4 v 7 TLEHR—F SN TWEE A,
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MPLS 22 7 4 v 7 SRLDHEE |
B weisx55 095 SRLET B

MPLS X2 T 4 w9 SNILICEHT D158

MPLS R 2T 499 SRNILDEE

—fRHNZ, TNV AAL v F T —% (LSR) &, TNV AAL v F Yy MCEHT 570
EEICEE LET, 2T, ROL I 2T 7 e b a vk -> TiThbitE 7,

« T UL E Ry U= T RLRIIAA » R 572 4% Internet Engineering Task
Force (IETF) #E#ET# 5. Label Distribution Protocol (LDP; 7 /LA~ 1 k =2/1)

e "I T 4w =T VY (TE) OT~VEMIERIND Y V—2AFH 7o ko
sl (RSVP)
e F T ha) TYL A v F 7 (MPLS) NRN—F )L T4 RX—K Ry hU—7
(VPN) I _NEFRIERHSNDSR—F— F— oA 71 k=) (BGP)
PR TANENRT Y FDTAYL A, v F U TIFERT L7018, LSRIZZFD T~ L a T
~UVERETHF RN —A (LFIB) (24 A b—/L LET,

MPLS A X T 4 v 7 F~-UUEREIL., T~V EIPvA T LT ¢ v 7 ARIDONA T ¢ v T Z 59T
BMETEXAXHICLET,

MPLS X2 T4 v SRNILDOF A

SRNILEPBTLIA I RBDRETA VD INA VT 405

SAYLEIPVA VT 4 I AD AR T 4 I3 F 4 o T HFE LT, LDP T ~LEMR
EIELRWVRA N—)L—ZEH O MPLS &y A Ry Tk AR — FT&E1,

MPLS R 2T 4 VU SRNILDREAZE

MPLS RAT 4w TLIAYITRIGRNILNAVT A VTDETE
MPLS A% T « » 7 Prefix/Label A T 4 VT 2R ETHIZINE, Fo— a7 4 Xal—
TarE— ROz~ REFEHLET,

FIRDEE

enable

configure terminal

mplslabel range min-label max-label [ static min-static-label max-static-label]
mplsstatic binding ipv4 prefix mask [input| output nexthop] label

pPwWDN=
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| MPLS 2557 499 SXLDBE

F IR D

MPLS 2% 5 1 % Prefix/Label /31 5 1 > 7 iR ]

ARV RFEEETIVa Y

=)

AT 71 |enable FiHEEXEC B — REAMIC LET, SAT—F&A
i - ALET (ERSNEHA) .
Device> enable
Z 7 72 |configure terminal sua—s)var7 4 ¥alb—rvaryEt— Nl
1 - LET,
Device# configure terminal
7w 73 | mplslabel range min-label max-label [ static MPLS A% T 4 v 7 F~UERE T4 2 T ~ULd
min-static-label max-static-label] PR A R E L £,
E (F7 AN TRHAZT 4 v 7E) B THICTRES
. . N TVEH D FEA)
Device (config) # mpls label range 200 100000 static]
16 199
7w 74 | mplssatic bindingipv4 prefix mask [input| output  |1pv4 L7 4 v 7 ZZKT AT XNVNDAEZT 4 v 7

nexthop] label
1 -

Device (config)# mpls static binding ipv4 10.0.0.0
255.0.0.0 55

NA T4 o T HRBELET,
BELEAAL T 4 o, v—T 4 v T ORI
\Z HENHIZ MPLS 557 — 7 )LIZA VA F—L &N
i—a‘o

MPLS X 4 5 1 v 4 Prefix/Label /N1 > T 4 > DFER

MPLS A ¥ 7 ¢ v 7 Prefix/Label /XA T 4 v 7 DR EEZMRT HI21E, ROFNEZFEITLE

FIEDHE

F IR D FH

—;«O

1. showmplslabel range =~ FZ A LET, BT, HLOT LX) a— K3
TONDETHENIRSERNWIZ ERENET,
2. BESNIZAHXT 4 v 7 Prefix/Label /N1 T « 7 & KpRT HIZIL, show mplsstatic

bindingipv4 =2~ K& AN LET,

3. MPLS #E CHUEMH S TWD A X T 1 v 7 Prefix/Label /3 7 4 7 AR T 51T
I%. show mplsforwarding-table =~ > RZ#H L £,

AT w71 showmplslabel range =~ > K& AN LEF, HIIZIE, LT VHEIPHIZY v — RB3fTbh 2 £ TH
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MPLS 22 7 1 v o SR LOEE |

B vwiszs57090 sRL08REAVTFFUR

ATy T2

ATvT3

Device# show mpls label range

Downstream label pool: Min/Max label: 16/983039
[Configured range for next reload: Min/Max label: 200/100000]
Range for static labels: Min/Max/Number: 16/199

U m— R#I232/T &5 show mplslabel range =2~ > RORDHIIZIX, B LW T~V AN 28 -
TWHZ ENRSNET,

51

Device# show mpls label range

Downstream label pool: Min/Max label: 200/100000
Range for static labels: Min/Max/Number: 16/199

FRTE SAVIZAH T 4w 7 Prefix/Label NA VT ¥ 7 %K T 521X, show mplsstatic bindingipv4 =< >
Rz ATTLET,

1 -

Device# show mpls static binding ipv4
10.17.17.17/32: Incoming label: 251 (in LIB)
Outgoing labels:
10.0.0.1 18
10.18.18.18/32: Incoming label: 201 (in LIB)
Outgoing labels:
10.0.0.1 implicit-null

MPLS #5325 CHUEMH S TWD A X T 4 v 7 Prefix/Label /XA VT > 7 ZHegsB9 5121, show mpls
forwarding-table =~ > R&@H L £,

i -

Device# show mpls forwarding-table

Local Outgoing Prefix Bytes tag Outgoing Next Hop

tag tag or VC or Tunnel Id switched interface

201 Pop tag 10.18.18.18/32 0 PO1/1/0 point2point
2/35 10.18.18.18/32 0 AT4/1/0.1 point2point

251 18 10.17.17.17/32 0 PO1/1/0 point2point

MPLS R 2T 4 v INILDEREAVTF VR

FIEOHE

MPLS A X T 4 v 7 T YL EEHB LA T A4 5100%, ko~ r REa 18 BEA

LET,

1. enable

2. show mplsforwarding-table
3. show mplslabel range

4. show mplsstatic binding ipv4
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| MPLS 2557 499 SXLDBE

MpLs 247 1 w4 S~ L0EEs |

=3[k 2t
ARV RFERFTIVaY ]3]
R7 v 71| enable HHHE EXEC E— REAMCLET, SAT— FEA
- HNLET (ERSNEHE)
Devie> enable
R T w 72 |show mplsforwarding-table MPLS LFIB OINAE % F5 LE5,
E
Device# show mpls forwarding-table
A7 » 73| show mplslabel range RET A v 7 TN BT BB R S
il - e
Device# show mpls label range
Z T+ 7 4 | show mpls static binding ipv4 SE S TS R X T (v 2 Prefix/Label /34 L5 4

1

Device# show mpls static binding ipv4

VBT AR ER R LET,

MPLS X 2T 4 v SRNILDFXRTEH

#Hl: MPLS XA T4 99 TLITA VIR IRILOEFE

WOHTIE, BIFNICEID Y THNEZ T UL 16 — 983039 7>5 200 — 100000 (Zff fH S 5%
P75 mplslabel range =~ > RIC K> THRESNE T, /2, 16 =19 DAZT 1 v 7 T~
NEEHRHRESINET,

Device# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router (config) # mpls label range 200 100000 static 16 199

% Label range changes take effect at the next reload.

Router (config) # end

WOHIITIE, FHLWTLO&EHITY v — RBFRET 5 £ THlH I e 2 &5 show mpls
label range =~ > RiZ k> TRENTWE T,

Device# show mpls label range

Downstream label pool: Min/Max label: 16/983039
[Configured range for next reload: Min/Max label: 200/100000]
Range for static labels: Min/Max/Number: 16/199
WOHS Tl UV e— F%IZFETEN S showmplslabel range 2~ > RIZ k> T, HrLWHT A
IVOFHNAN > TND Z EDPRENTVET,
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Device# show mpls label range

Downstream label pool: Min/Max label: 200/100000

Range for static labels: Min/Max/Number:

MPLS 22 7 1 v o SR LOEE |

WO 1 TiX, mplsstaticbindingipv4 2~ RiZ X > TAX T « v 7 Prefix/Label /N1 T «
YIPRESNTWET, SEIERT VT 4 v 7 Z0FE (m—Hn) LRE (VE—)

DTNV HRESNTNET,

Device# configure terminal

Enter configuration commands, one per line.
Device (config) # mpls static binding ipv4 10.0.0.0 255.
Device (config) # mpls static binding ipv4 10.0.0.0 255.
Device (config) # mpls static binding ipv4 10.6.0.0 255.
Device (config) # mpls static binding ipv4 10.0.0.0 255.0.

Device (config) # end

CNTL/Z.

0.0.0 55

0.0.0 output 10.0.0.66 2607
255.0.0 input 17

0.0 output 10.13.0.8 explicit-null

RO H ) TiE, show mplsstatic bindingipv4 =~ > RIZ X > TR FZ T « v 7 Prefix/Label /N4

VT4 VT IMERENTVET,

Device# show mpls static binding ipv4

10.0.0.0/8: Incoming label: none;
Outgoing labels:
10.13.0.8 explicit-null
10.0.0.0/8: Incoming label: 55 (in LIB)
Outgoing labels:
10.0.0.66 2607
10.66.0.0/16: Incoming label: 17 (in LIB)
Outgoing labels: None

ZDMDSEE R

EEEH

BEEIEH I=aTFILEAL L

MPLS =~ > R| [Multiprotocol Label Switching Command Reference

T 3
1R

R
R

24 ~L

COMRENRYR— FTAHH LW EZ IS E SN HRITIH D A, BEOH
OB R—FME, ZOBEICI > TEEINLTWVERA,
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| MPLS 257 1 vy SRLDEE
MpLs 2 47 1 v 2 S LoEE [

MIB MB®D') >y

ZOMRBIZ K s THAR—FENHH LW |BRLZTTF Y R 74+ —LA, Cisco V7 b =7
MIB £723EE SN MIBIZH Y £ | VY —2, BLO7 4 —F+ &> hOMIB %R
oo ETZZOHMREEICEZBEMIB OY | LTHF T rya— RT 5841, RO URLIZH D
A—MIEFEITIHY FHA, Cisco MIB Locator Zf#if§ L =4~

http://www.cisco.com/go/mibs

RFC

RFC 24 ML

COBRBIZ L D VAR — F ENTHR RFC F/2I138ET RFCIZH Y A, £1220 |-
FEREIC L ABEME RFC OV AR — MIEEITIH Y 8 A,

SRAMTYZ AL HR—F

At B 9

EHEDOURLIZT Z7EA LT, ¥YA2ads 7 =7 |http://www.cisco.com/cisco/web/support/index.html
VY R—=FERKRBIEH LTI ZEN, 2
NoDY Y —RAF, VI NI =T kA A M—
NMNLUTHEHELLEY, Y AapflieT 7 /1
T—IZBEAT D BRI R L2 0 57
OIHEH LT ZE N, 2D Web A~ ED
YV —UZT 7B AT HERIL, Cisco.com DB 2
AV IDBLOVSAT — RRLETT,

MPLS X 2 T 4 v T NILDEEIEFE
WORIZ, ZOFEY 22— /LT T 28EDY UV —2 B L OBEEEHRZ R~ L ET,
INHOBREIX, FRICHIRES N TV RWRY | BAINTY U—RLUBEDTXTOY U —RAT

fEfHTE £,
)1)—= 1 HEETER
Cisco 10S XE Everest 16.5.1a MPLS & |MPLS A& F ¢ v 7 F-YLREIZ. T~UL &

AT 4 |IPvd T VT 4 7 AONA T 2 T
7 7N ICRETEDLIICLET,

v WDz~ RPREAFIIEEINE L,
debug mpls static binding, mplslabel range.
mpls static binding ipv4, show mplslabel
range, show mplsstatic binding ipv4
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MPLS 24 7 1 v SNLOHEE |
B weisx55 ¢ 055~ L08ERE

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 b =T A A=V DY R—
MEHRZHRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7
7 ALET,
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R¥ETS54 RX— Kk LAN H—E X (VPLS)
B LUVPLSBGP R— XD EFBRHNDETE

« VPLS OFlFFmE (199 ~—)

* VPLS, VPLSBGP ~X—A® H#EhfiH, 3 L U Flow Aware Transport (2R3 2 15 (200 ~<—
V)

« VPLS, VPLS BGP ~<— A D H &, 3 L U Flow Aware Transport D% E 7% (203 ~<—
V)

« VPLS 33 L OV VPLS BGP _— 2 D H#if O ER (224 ~2—7)

« VPLS 3 J OV VPLS BGP ~— 2 O H#if HH OMEEEE (229 ~—)

VPLS O Fll#95E 18

clbAv27m han bR ) U TOREFTIR—FShTHEREA,
« Integrated Routing and Bridging (IRB) DXEIZH AR — K I TV EHA,
« B7RAY null OFAREEREGHRFE (VCCV) ping [TV AR —h ST EHEA,

« AL v FIE, NTELTTIERL, BEEEMET T 4 X— NLANHY—E R (VPLS) TA
RN—=7 L LTRESNTWVDAEAICORTR—FSNET,

cLAF¥Y2VPN A L Z—TU—F THREIT Y A— F SN TWVER A,

cipunnumbered =~ > Rix, </ F 71 hajL TV A v F 27 (MPLS) kT3
A—FENTWEREA,

« 77 v RET77 4 v 7 O%E, ARKR (VC) #HEHEHRIL, show mplsl2vcvcid detail =
< ROWMNICEREINER A,

« BERIRIFRTIX, Dotlq b ¥ RUERKIZT A — h SR THER A,
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FETSAR—LLANH—EX (VPLS) & KU VPLSBGP X—X D BEERHDHRTE I
. VPLS. VPLSBGP R—ZX DB E#&H. & & U Flow Aware Transport [ZBS 9 %154k

VPLS. VPLSBGP XR—X D EH#E&EHEH. & KU Flow Aware
Transport [ZBH 9 5 (FH

ROIATIL, VPLS, VPLS BGP ~— 2D H#ERH ., 3 &L T Flow Aware Transport (&2 Tt
LET,

VPLS D#iE

VPLSIZ LV, L, —e AT oM X —noSndA 7T A NI I F ¥ EH LT,
BEYA P Do —F %y hR—=ZADLANZE EOTY 7 TEET, BEOMMNSIL,
P —ERAT N L —DRT ) v I Xy NU—=71F, 1 DOKRERA—VF > FLAND LX)
WCRZET, =R Ta M F—nb425E, VPLSIL, KRR RELR LT, BEFED
F v MU —27 BITIE AR T H 22— RAEEAT HF ¥ AR £, AL —X
I, Xy N — 7 COMBOEMERELEE TX £,

VPLSII 7 a3 X —a 7 2 U CEE ORI Z £ & o, EHRoBREREOFRET Y »
ChEIal—hLET, VPLS D hARa Uik, IAX =B INEFA, TRTO
HAR<w—x v (CE) T34 A, VoM —a7|ilkoTIalb— FENTinlE 7
Uy DIl IN TS IR ET,

& 22:VPLS k7RO

PE2 CE2

356165

PE3 CE3

TILAY S afERIZDNT

TNA Y a T, VPLSIZBMT 23T _XCHOT (X —x v (PE) 7/5 AMThH
VAIWVTGRPAA o FNA (LSP) DT NA v a P TT, TIVA oK TR, V7
TV T DF ==~y R PET A A LTI REY a =2 VRO VCITHT 537 v
MERIOBENRZL 72D £,

TNA Y atEROBE. ZIMLTWAEE PE T /3 AMEEREA AKX A (VFL) B34
2C9, VFLIZIL, VPLS RFAAL D VPNID, D KA A L Dd PET /XA ZADT KL A
NN TF VU TDEAT FET PETNA ADATHILD A I =X LN EENET,
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| ®HEFS4R—FLANH—ER (VPLS) &£ U VPLS BGP A—R D EBIRHDRE
vpLs BaP A—z e Egti=o 1T ]

VPLS A > A X AL, =2 2 b— b VC O BEHEHIC X > TR S5 —HED VFI 215k L
F9, VPLS f V AX LV AE, Ny "Ry NU—7 EORET Y v PEER L ET,
VPLS A v AZ L A|Z1E. —BEO VPNID " E 0 ¥ ToHhET,

PET /3 A%, VFIZfEHL T, =I 2L — SN/ VCHH VPLS A V' A& ZADD$
TOPET/NAAETDTINA Y = LPS St LE T, PE T /31 AlE, CiscolOS CLI %
HALT, A2 T 4 v VREZBULIZVPLS A LV AZ LV ADA L NR—2 T HRELET,

TNA v a2l TlE, PETNNAARE—O7 0 — KX v A N RAAL U EHEFFCEET, £
D=, BEFIRR T o —R¥y A b, ~LF XX A b, FHEFRMO=%% 2 7 v b
EZAETHE, PET A AL, OTRTOERRRIS IO o2 L— MNalfo 7 v h &
ZDOVPLS A Y AH L AZBIML TWAMDTXTHOCET NA ANITEEFLET, CET /A
ZTIE, VPLS A v AZ v A%, =3I al—hFLAN & LCERFHLET,

TN Z—a T TONTy =T DOREZEHET 572012, PET A AL, =Ialb—
FVCIZ TAFY » hHRTA Xy OFAIZEHALEST, A7V v bR T7A4 XOJRANZ X

D, TI=2b—FVC Ty bEZELE Yy NI, OWWTHOZI 21— K VCIZH
Rk SN2 £7,

VFI ZEF L2 b, CE 7 /31 ZAOESERUAA & R T 20N H D £7,

2 NEEEOHIWENE, BFED VPLS RAAL DL AV 2VFL 2R T A L2k > TiTbh
ij‘o

FEED PE 7 /3 AD VPLS A v A X U AL, FREOWELE - IXGmEEA — MCEET H 4 —1
Fv 7L —AL%%EL, 41—V %y AL v FICLDEERERIZ, MACT RLAT—T )L
AN LET, PET AR, ZOMACT RLAZEHA LT, VE— IV A MTHDHHID
PE 731 RIZFART 572012, ZO X H 7 L— L%t LSPICU D B2 £7,

MAC 7 RL AN MAC 7 RLAF—T W EA. PET A A E, A —H Ry 7 L—A
ZHEBL, A=Yy T L—LNBNANENTZATFR— &R, ZDOVPLS A » AH AT
AT O T _RTOFmBEAR— MZ 77 v T 4 7 LET, PET /A RL, FFEDKR— K
TRy FEZELEZEEZICMACT RLAT—7 A Z2FH L, — 8BRS TN T
RUAZHIBRLET,

VPLS BGP R— XD BEHFEHIZDINT

VPLS HEMHH 2325 L, £ PET /31 AT, AL VPLS RKAA DO Th HMthd PET
WA A& TE £9, VPLS HEM L., PEF /31 A28 VPLS A A S8, F721E R A
AUMBHIBRENTZZA I 7 BB LET, VPLS BEMHZ AT 5 &, VPLS KA A
VETFENTHRE LD, PET /N, ANBMEZITHIBREINZ L EICHRTEMERFLZD TDH4
EWN/p< 720 ¥£9, VPLS HEMR X, A—4—F—bv=A 7m bz (BGP) AL
T, VPLS A > "—Z%RHi L, VPLS KA A VINO#HELERE (PW) Z& v b7 v 7k X O
LET,

BGP Tlk, =¥ FARA » h T u ey a = 7R E R T HERIC LA V2 VPN =T 1 7
fF~_—2 (RIB) MEH SN ET, ZhiE, LAV 2VEIRRESNDHZONCT v 75— b
ENFET, V74 v 7 ABLUOVUSAERIT LA Y2VPN T — X RX— R R S FL, A X
ANBGPICEVIESND X D10 £9, BGPIZL Y, T A v E—TH_TDBGP *
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I

. Flow Aware Transport S [E#R1Z DL T

ANR—IZZY RIRA > D7 e Y g = ZERPEAMA INDEE. VA T2VPNR—ZXDH—
EAEZYR—FTAH70C, 2O RikA > MEREZHEA L TREERA v a2 NRESN
iﬁ—o

BGP HEIRH D A 7 =X L2 XD, VPLS HEREICMEAR R K 72 LA ¥ 2 VPN H— B R DR EMN
gt I ET, VPLSIE, msliA —H Ry MEEH LB BE TR —F 7172 [P MPLS * v
N — 271285 KEEZ: LAN & LC, MIFRAIC 08 L= LS 2855t 45 = & CTHRik/a ¥ —
E2ADEMAEERLET,

Flow Aware Transport Z2{[EI#RIZ DLV T

TONA AT, TN RE v T ORIKT ~v FREDBLERRO T X TO 7 v —(Zxr LCH
CT7) IZHASNWC R T 74w 7 hBa—RKNRTURALET, 20L&, EFHFue— AT
VUTNEAETHIENDYET, ZOarTHFANTIER, 7 e —IEF UEETSET &
Fory "o —r v A%RLET, Ny MI, #Ex7m (¥ —x v (PE) 7/3A
AINBSESE PE T8N AZHRIE S ILE T,

Flow Aware Transport PW X, PW Nl # O 7 v —%i5l3 DiEZ Rt L E 9, /72, h
LO7a—%HLTINI 7 4 v 70— RNT AT H8REE T A AL L £ 9, Equal
Cost Multipath (ECMP; %2 2 b~ /L F/3R) BfEH STV 534, Flow Aware Transport PW
EaTHNO NI T 4y 7 Or— R RAZ R MERESNET, PWILBESALEL DT> B
Tu—ZESNT T R =T NUBMER SN, BT L E LTy MCASRET, 72
AAF, Tu=T b ER— AT U TIHITE, aTNOECMP /IR E XY 7 23
N RVENTRATE VR T 7 4 v 7 OHEPITOIET,

23 : Flow Aware Transport PW & ECMP B LUV KL E T2 v I ~GEEND 2 DD 7
72 —(Z, Flow Aware Transport PW &, ECMP IS5 KX OV Kbz v 7~ &b 2 oD
7u—OflE R LET,

& 23 : Flow Aware Transport PW & . ECMP 5 &KUY FlLEntz) Vo ~AREEIND 2DO0 70—

PW between PE1 & PE2 carrying Flows 1 & 2

A
Y

MPLS Cloud

... AC

A
e
T L L
e I
------ s
Bundle

Ingress PE *
calculates law-2 ™ : -
Flow-label based S R ey
an IP header in the
packet and pushes
the Flow label to
load balance on
ECMPs or bundles

P2
Based on the Flow label
doesthe hashaonit's
ECMPs or Bundle link

1K

e

| PEZ2
J Egress PE
removes the
MPLS header
and calculates
the hash based
an the 12vpn
load-balancing
configuration

“H"n“ CEZ2

s
.

~. [N
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| RETS54 A= LANY—ERX (VPLS) & & U VPLSBGP R—X D HERH DERE

Cisco Catalyst 6000

At

Cisco Catalyst 6000 > ') —X X A v F & Cisco Catalyst 9000 > ') —X X o v FRDHAEERA M .

BINOZ g, RAEERE (VO o7 rn—FRa B A % vy 7 (7a—F~ L LETNDS)
WCBMENET, 7a—F-ULE, PWHO 7 o —%2XH4 25 —EDID T, #{E75/465E MAC
7 RUVAREEFILSEHEIP 7 RLANGEGINET, 77— T T L ZAZ v 7

(EOS) v bty FORENEGEN, VCTVNLDHAR, a2 bo—LU—F (fFET5H
BA) ORNCHAISNET, ANPENE, 7u— J-baFHE L, 5t L$9, Flow Aware
Transport PW 22> 7 4 Fa bL—a id, 7a—J-vE2FMMILET, I PEIX, IRED
IToN2NEoIZ, 7r— FVLEFERELET,

T RTCOAT T3 AN, Flow Aware Transport PW T7 10— 7 ~JLZ SN T — RT3y
YT EFTLET, THIZED, ECMP LY 7 N RA~D 7 m—O5 RN RIREIZ/R Y F
o

Flow Aware Transport PW X, IR— hF ¥ XL a0 — RNNZ 007 7T Y XADIITHES N
TEEL £,

1)—X XA v F & Cisco Catalyst 9000 < ') — X XA v FREIDHEHEIE

WRDIATIL, Cisco Catalyst 6000 >V — R A A F & Cisco Catalyst 9000 'V — X A A F [
T7—7 NNV EZETEDL LT HHECO VTR LE T,

Flow Aware Transport PW (Advanced VPLS Zfi ) Ta%iE S 4172 Cisco Catalyst 6000 >V — X
AL FTIE, 7a—F~OF T T— g IR — FENTWER A, Cisco Catalyst
6000 > U — X A A+ F 3 Cisco Catalyst 9000 >V — X XA v F 2 EDY E— K PET /XA A &
FAHIEFH ATRE72 A, Cisco Catalyst 9000 > U — X AA v FIIT—H T 7 4 w7 D70 —7
NNV EEZE TE FH A, Cisco Catalyst 9000 2V — X A A FC load-balance flow-label both
static 2~ > REZFRET D &, Cisco Catalyst 6000 > U — R AL v F N7 0 —F~ YLD R I
T—varEPR—=FLTWRNWEATYH, Cisco Catalyst 9000 'V — X AA{ v FTT7r—F
NN EEZETEET,

RIZ, 70— NVOEZEEAMNT D2REGIZRLET,

Device> enable

Device# configure terminal

Device (config) # template type pseudowire mpls

Device (config-template)# encapsulation mpls

Device (config-template# load-balance flow ip dst-ip

Device (config-template) # load-balance flow-label both static
Device (config-template# end

VPLS. VPLSBGP X—X D BE&if&H . H & U Flow Aware

Transport @D

S
X TE ik

IROIETIL, VPLS, VPLS BGP ~— 2D H#EhfgH, 3 X O Flow Aware Transport (ZB87 558 7E
THFHRIZHOWTHHA L ET,
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BT 54— FLANY—ER (WPLS) £&U VPLSBGP A—2DEBREORE |
B 52 oL v2PEF 24 8T 2DBE

CETNARAADLANY2PETNARAEA—T A4 ADETE

CET A ANDVUVAVY2PET RA AL L HA—T 2 ZAZHRETHLENHD £, ROET
IZ. VPLS 3R ETARNIE T TOMENH D EF I EARREEEICHOWTIHHALET,

CETNARDDDATHE RS T4 v 9 ERIHIRD PET/NA D 80210 +5 29 DF

iE
PE 7 /354 2T 802.1Q M7 7 ZRET HITIE, WOFIEEZFEITLET,
FE
AU RFEEETIV 3 Y B#
AT w71 |enable FitE EXEC E— RE BT LET,
1 - NAT—REANLET (FERINTEGE)
Device> enable
R 7w 72| configureterminal Ju—sLar 74X alb—vay - Rtk
i) : LET
Device# configure terminal
AT 7 3 |interfaceinterface-id N7 7 ELTRET DAV H—T = A A%TE
%l - L. A F— 7:5/1’7\:1/743'\';1/—“/3/%~
Na&BtE L ET,
Device (config) # interface TenGigabitEthernetl/0/24
R 7w 74| noip addressip_address mask [secondary] IPREET =T ML T, AV F—T = A2
Bl - V74X al—var E— RERBLET,
Device (config-if) # no ip address
AT 75 | switchport LAX2LAAL vF RA LB —T =2 ZAD AL v F
1 - JRHEREE LT,
Device (config-if)# switchport
R w76 | switchport trunk encapsulation dotlq ZA v F R— DI FEIATER A 802.1Q IR E
1 - LET
Device (config-if) # switchport trunk encapsulation
dotlg
R 77 |switchport trunk allow vlan vian_ID A VLAN O Y A & ELET,
1 -
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I RETS5A4R— K LANH—ER (VPLS) & & UVPLSBGP X—X D BEERE DT
CEFNAAMEDE TR 5T 1 v ERIFRB PE T A 20 80210 7 & £ 2 — hoE |

AU RFERETIVa Y =)
Device (config-if)# switchport trunk allow vlan
2129
A7y 78 | switchport mode trunk FNT7UF T VLAN LA V2 A 0 B —T = AND
Bl - AG =T 2 REBELET,

Device (config-if)# switchport mode trunk

ATy 79 |end HrbE EXEC E— RNIZEREY 97,
1 -

Device (config-if)# end

CEFNARNEDETHL RS T4 v ERIHES PEF/N( 20 80210 7 7 £ R K—
~DEXTE
PE /5 AT 802.1Q T RBAR—=NERETHITIE, WOFIEEZFEITLET,

FIE
ARV KRFERERETY Va3 Y B#Y
AT w71 |enable it EXEC E— RZ AT L E T,
fi NAT—=REANLET (BERENEEGH)

Device> enable

Z 5 = 2 | configure terminal Ta— ) ar7 4 Xal— gy T— NS
1 LET

Device# configure terminal

AT 7 3 |interfaceinterface-id RN ELTRET DAV E —T = A A& ERH
15 - L. AV HEZ—Txf AT 4 Fal— g F—
RZBMG L ET,

Device (config) # interface TenGigabitEthernetl/0/24

Z 5w 74 |noip addressip_address mask [secondary ] IP A% T 4B —7 M LET,
i

Device (config-if)# no ip address

AT 7§ | switchport LAY 2AL v F RA v H—T A ADAA v F >
Bl U LT,
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FETS5 4 A—FLANY—ER (VPLS) #& U VPLSBGP A—RDEBBRHORE |
B re7 i xcoL vavan o zs o zomE

ARV RFERFTIVaY =)

Device (config-if)# switchport

AT 7 6 | switchport mode access AVE—T 2 A RXA T, FENTXL T, XTI
Bl - ML, YTV VLAN LA Y2 A v B =T = A A L
LCRELET,
Device (config-if) # switchport mode access
R 77 |switchport accessvlan vian_ID AR =T 2 A ANT IR T— KDL X2 VLAN
51 ERELET,

Device (config-if) # switchport access vlan 2129

ATy 78 |end HebE EXEC B— NICEY 77,
1

Device (config-if) # end

PEF/NA RTOLAV2VLAN f YR B U ADHRE

PEF /A AUZL A F 2VLANA v ¥ —7 = A&FRET 5 &, VLAN F— & _—2~0D PE 7
NAAFEDLAFY2VLAN A L AZ AT, VPLS & VLANRDO~ v B V2R ETEET,

PEF A ATLAVY2VLAN £ L AZ LV AEZBRET HIZIE., ROFEEZEITLET,

FIE
OV RFEREETIVa Y B#Y
AT w1 |enable K¢k EXEC E— RE AL £ T
f5il NAT—REANLET (FERENEES)

Device> enable

R T 72 |configureterminal Ja—x)L a7 4 Xl — gy EF— NE2Bts
1 LET.

Device# configure terminal

A5 v 73 |vlanvian-id HrED VLAN Z#RELET,
1 -

Device (config)# wvlan 2129

R T 7 4 |interfacevlan vian-id TOVLANIZA v X2 —T oA AERELET,
1 -
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| RETSAR—FLANH—EZR (VPLS) # & U VPLS BGP N—2 D EERHDHTE
visozz [

ARV RFERFTIVaY =)

Device (config-vlan) # interface vlan 2129

AT v 75 |end HebE EXEC B— RICEY 7,

1

Device (config-vlan) # end

VPLS D% 7E

VPLS 1%, Xconnect E— RE~i137 1 h2/L CLI FRAFEHA L THRETEXET, KROHETIL,
VPLS OFREFIECHOWTHAL £,

Xconnect €E— K T® VPLS DEFE
WO TIL, Xconnect E— K TP VPLS DR EICHOW T L £,

PE /N4 X ETD MPLS DETE
PE 7 /34 ATCMPLS ZRET HI121E,. WOTFNEEZFEITLET,

FIE

ARV KRFERERETY Va3 Y

B8

ATy T

enable
B -

Device> enable

it EXEC E— FE Az LET,
NRAT—=REZADLET ERENEZHS) &

ATy T2

configureterminal

1

Device# configure terminal

ra—r\Lar 74X a l—3iay T— NaEth
Lij‘o

ATvT3

mplsip
i -

Device (config) # mpls ip

MPLS &= v N, Ry THEEEZRTE L FE T,

ATvT4

mplslabel protocol Idp
1 -

7°F v ~ 7 #— O Label Distribution Protocol (LDP;
FOVEA T e han) ERRELET,

Device (config) # mpls label protocol ldp
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I

B e zxcovmozE

ARV RFERETIVa Y

B8

R 7 75 | mplsldp logging neighbor-changes (ER) A N—OEEOLEEIRELET,
{5
Device (config) # mpls 1ldp logging neighbor-changes|

RTwv76|end ¥HE EXEC £ — RIZRY £,
fi

Device (config) # end

PE 7/34 X TO VAl DEETE

VFLIZCE 5 TVPLS RAAL D VPNID, D RAAL L DMDOPET A ZDT RLA, h*®
NDLTFVTDOEAT, ZRETTNSNALZADH T ENMMEDA =X LANEESNET,

PE /834 AT VFIBXOEHET S VC 2R ETHIC1E. ROFEEZFEITLET,

FIE

ARV RFEEETIa Y

=)

RT w71 |enable ¥iME EXEC E— K& L ET,
fi NAT—REANLET (FERINEHS) .
Device> enable

AT w 72 | configureterminal JTa— )L a7 4 X2 b—3ay B— REELG
15“ : L/ij‘o
Device# configure terminal

R T v 7 3|12 vfi vii-name manual LAY2VFIFB 2y 7 4 Fal—v gy E— K%
i - A X =T M LET,
Device (config)# 12 vfi 2129 manual

AT 74 |vpnidvpn-id VPLS RAA D VPNID & ELET, ZDOLA
Bl - % 2 Virtual Routing Forwarding (VRF) 234 > K&

N2 —hrVCTY 7S U 722 DVPNID
Device (config-vfi)# vpn id 2129 PEHINET,
GE) vpn-id |% vian-id & [/l C T,
R 75 |neighbor router-id {encapsulation mpls} JE— R ETU L7 L—FIDE, =3I 21— FVC

e

1

1K

Yy "N TAHEEDIEREIND N AL S
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| RETS54 A= LANY—ERX (VPLS) & & U VPLSBGP R—X D HERH DERE

PE 7,31 2T VA ~oizmEsomEs T [

AU RFERETIVa Y

B8

Device (config-vfi) # neighbor remote-router-id
encapsulation mpls

v A T EITEERR PW) TeoRT 4 &
BELET,

ATvT6

end

1

Device (config-vfi)# end

¥ #E EXEC E— RIZREY £,

PE T/\14 X TO VFl ~DEHEEIER O BEER 1+
VFI ZE&R LD, 1 DU EOERRIBICE #EMT 2 0 ERH D 77,
Pt AR 2 VELIZBEANT 512iE. ROFIEEFEITL T,

FE
ARV RFEEEETIIa Y B8
AT 71 |enable HitE EXEC E— K2 LET,
1 NAT—REANDLET (ERINEHLE) &
Device> enable
R w 72 | configureterminal Jra—xN)L ary7 4 Xal—iay T— REELG
15“ : Li‘g—o
Device# configure terminal
AT 73 |interfacevlan vian-id B AL v FRAA o H—T =4 A (SVD) %/E
Bl - et B, A LET
GE) vian-id (% vpr-id & [Rl C T,
Device (config)# interface vlan 2129
Z 5w 74 |noip address PLEREF 4 —T Mz LET, (APT RL X%
Bl - ETHEEIE. VLANOL A Y3 A Z—T A R
ERETEET) .
Device (config-if) # no ip address
AT 75 | xconnect Vfi vii-name VLAP R— MINA > RTDH LAY 2VFI2FEEL
1 - E3
Device (config-if)# xconnect vfi 2129
AFwv 76 |end F5HE EXEC T — RIZEREY £,
1
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE

B sorancuz—rcoves oz

ARV RFERETIVa Y

B8

Device (config-if)# end

70 k3L CUE— FTOVPLS DERE

WO TIE, 71 a3 CLIE— KTO VPLS OFRTEICOW T L £,

78 kr3J)LCLIE—FTOVPLS DEFE
7’1 s 2L CLI £ — R CVPLS R TET D101, WOFIEEZFETLET,

FI&
ARV FFERET7TIVa Y B
ATy 71 |enable FEHE EXEC E— RZ A LE T,
fil NAT—=REASNLET (BERESNZEH)

Device> enable

ATy T2

configureterminal

1

Device# configure terminal

Ja—\)Lar7 4 Xalb— gy E— NeBith
L‘ij‘o

ATvT3

I2vpn vfi context vfi-name

1 -

Device (config) # 1l2vpn vfi context vplsl

LAY2VPNVFI 2T %A MEMESL LT, LAV
2VFIZ 7 X alb— g v E— REBBLET,

ATvT4

vpn id vpn-id
{5

Device (config-vfi)# vpn id 10

VPLS RAA LD VPNID #RELET,

ATy TH

member ip-address encapsulation mpls

1 -

Device (config-vfi) # member 2.2.2.2 encapsulation
mpls

RA v "V —RA kLA ¥ 2 VPN VFI ##5: % TE A%
TATFNA AEEELET,

ATvT6

exit
1 -

Device (config-vfi) # exit

¥t EXEC £— RIZEY £,

—

1K
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I RETS5A4R— K LANH—ER (VPLS) & & UVPLSBGP X—X D BEERE DT
SRUEERA > 2 — T = A X% {EH L= VPLS Flow Aware Transport D& E (70 /L CLIE—F) .

ARV RFERFTIVaY =)

AT T RONT N EER L ET, VLAN 77034 v X —7 = A AT 2R E 48
AL, VLANFE A v X —T2AfA AT 4 F =
L—y gy B—REHBLET,

« vlan configuration vian-id
« interface vlan vian-id

1

Device (config) # vlan configuration 100
OR
Device (config)# interface wvlan 100

R 7 8 | member vfi vii-name VFIA vV AHE A% VLAN £33 v B —T = A *
B - WA RLET,

Device (config-vlan-config) # member vfi vplsl

ATv 79 |end HibE EXEC E— NICEY 77,
1 -

Device (config-vlan-config) # end

SERIESRA > 42— = 4 X %&{E A L 1= VPLS Flow Aware Transport DE%%E (70 k)L CLIE—K)
PRlBIERA > X% —7 = A A% ff ] L C VPLS Flow Aware Transport % a% &3 5 Z1%, RO FIE

EEITLET,
Fig
ARV KFEREFETIIaY E]:p]
AFwv 1 |enable ¥iME EXEC E— F&ANZ L £,
151 - NRAT—=READLET (FEREINEHE) &

Device> enable

25w 72 |configureterminal Jua—N)ar7 X b—3g )y T— NEEtG
B - LET.

Device# configure terminal

25w 73 |interface pseudowire number FEE L= 4RI CTPW 2/ LT, SLlEgA o 7 —
B - T A Ay 7 4 F¥al—aryEe— 2L
iﬁ‘o
Device (config)# interface pseudowire 1001
AFw 74 |encapsulation mpls KoY s 7w fbE MPLS & LCHRE L E
1 - kL
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I
. BLIERA > % — 7 =« R%&{EM L 7= VPLS Flow Aware Transport D% E (Z0 k3L CLIE—F)

ARV RFERETI Y S

Device (config-if) # encapsulation mpls

AT w75 |neighbor peer-address vcid-value LAY 2VPNPWOETIP 7 KL X & VCID fE%
15'] : atlé”_./:E’ Liﬁ—o

Device (config-if)# neighbor 10.1.1.200 200

A7 w76 |load-balanceflow R—RAT U IR T u =R TETEND &5
il - 2, PWHEREZE Lice— RANT v v T8
W LET,
Device (config-if)# load-balance flow
AT w71 |load-balance flow-label MPLS PW FBE D Flow Aware Transport & A %01C L
Bl - T, 7ua—IVOMHTEEEELET,

Device (config-if)# load-balance flow-label both

ATy T8 |exit HikE EXEC =— RIZREY £,
B -

Device (config-if)# exit

AT w79 |12vpn vfi context vii-name LAY 2VPNVFI 27 %A &ML LT, LA
Bl - Y2VFIary 7 4Xal—3 gy T— REREBL
iﬁ—o
Device (config)# 12vpn vfi context vplsl
AT 710 |vpnidvprid VPLS RA A ®D VPNID #%E L E T,
1 -

Device (config-vfi)# vpn id 10

Z7 711 | member pseudowire number SEBIER A > X — T = A A% VEI DAL A—E L
% - TEMLET,

Device (config-vfi) # member pseudowire 1001

ATy T 12 |exit HebE EXEC B— RICEY 7,
1 -

Device (config-vfi)# exit

ATV T3 | ROWVTNE BRI £, VLAN £7203A4 v % —7 = A AZHEHT 5REE
WHL., VLAN £/2i3A v ¥ —T = A A a7 ¢

« vlan configuration vian-id -
Fal—varET—REfBLET,

* interface vlan vian-id
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I RETS5A4R— K LANH—ER (VPLS) & & UVPLSBGP X—X D BEERE DT
F > FL— k%M L= VPLS Flow Aware Transport D& E (70 k3 JL CLI E— F) .

ARV FFEREETIVa Yy

E:)

1 :

Device (config)# wvlan configuration 100
OR
Device (config) # interface vlan 100

AT 714 | member vfi vi-name VFI A A% A% VLAN 72013 v X —T = A
1 ZNWNRA  RLET,
Device (config-vlan-config) # member vfi vplsl

AFwvS15 |end b EXEC E— RIZRED £,
B -

Device (config-vlan-config)# end

T > 7 L— b %R L71= VPLS Flow Aware Transport DE%E (70O 3L CLIE—F)
77 L— k& L C VPLS Flow Aware Transport Za% /€3 5 &, 5D PW MNFE U E%

EHETEET,

7 7 L — k& L C VPLS Flow Aware Transport % 5% €3 5 21%, RO FINEZFEITL E T,

F g

aAv U RFEREET7TIVa Y B#)

RATw 71 |enable HiHE EXEC E— RZAMIc L £,
1 - NAT—REANLET (FERINEZHE)
Device> enable

2w 72 |configureterminal yu—sN L ary7 4 ¥ ab— g E— NaBs
i - LET,
Device# configure terminal

ATwv 73 |templatetype pseudowire [template-name] LAY 2PWOARTIZIEE L, BRI T 7 L —
i - Fary7 4 Xal—var E—FEBLET,
Device (config) # template type pseudowire mpls

AT w74 |encapsulation mpls Nx V7 1720 k% MPLS & L CHEL £

&1

Device (config-template) # encapsulation mpls

R
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I

. T2 7 L— k#{EH L= VPLS Flow Aware Transport ®:&E (70 /L CLIE—F)

ARV FFEREETIVa Yy

S

AFw 75 |load-balance flow 0— RNRF U SN T B TEITESND LD
il - 2. PWHEREZFE Lo m — R RT v 7 2 )
i LET,
Device (config-template) # load-balance flow
AT w76 |load-balance flow-label MPLS PW F¥BED Flow Aware Transport % A 7%01C L
Bl T, 7R T SADHEASEERE L ET
Device (config-template) # load-balance flow-label
both
ATy TT |exit KibE EXEC £— FIZR Y £9°,
1 -
Device (config-template) # exit
AT 78 |l2vpn vfi context vii-name LAY 2VPNVFI 2T F A FZREL LT, LA
Bl - Y2VFIa o7 4 FXalb— gy B— RafsL
7,
Device (config)# 12vpn vfi context vplsl
AFw 79 |vpnidvpnr-id VPLS KA A > VPNID #&%ELE7,
1 -
Device (config-vfi) # vpn id 10
X7 710 |member ip-addresstemplate template-name RA v B —RA > kLA ¥ 2 VPN VFI #§i % &
5l - WA 5T ABHRELET,
e ip-address : VFI XA /XS—®D IP 7 KL X,
Device (config-vfi)# member 102.102.102.102
template mpls » template-name : 7 > 7 L— h XL LTT 7
L— 4 mpls ZF5E L £ 7, template
ATy 1 |exit KibE EXEC £— RIZEY £9°,
1 -
Device (config-vfi)# exit
ATV T2 | ROWNTINEIRIR L 7, VLAN £7213A v Z—7 =4 ACHMT 2R EL

—

» vlan configuration vian-id
» interface vlan vian-id

1 -

Device (config) # vlan configuration 100

1K

WAL, VLAN £721 3/ v X —T = A a7 4
Xal—varyET—REHBLET,
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I FETSAR—LLANH—EX (VPLS) KU VPLSBGP N—X D EERHDRTE
SUE & T > F L— kA L 1= VPLS Flow Aware Transport DEXE (70 k3L CLI £— K) .

AV RFERETI3 Y EL:Y
OR
Device (config) # interface vlan 100

T w713 | member vfi vii-name VEFL A vV AX A% VLAN £ 121314 v % —T = A
B - AL RLET,

Device (config-vlan-config) # member vfi vplsl

AT v 714 |end HefE EXEC B— RICREY 9,
1 -

Device (config-vlan-config) # end

SEUUER & T > 7 L— k%A L 1= VPLS Flow Aware Transport D% (70 k)L CLE—F)
PW &7 v 7 L— hDili Jj Z{# ] L T VPLS Flow Aware Transport % % €3 521X, RO FIEE

FITLET,
FIE
aAv Y RERIETIa Y ]3]
ATwF1 |enable ke EXEC £ — RE2 AN LET,
1 - INAT—REANDLET (EREINTHE)

Device> enable

25w F2 |configureterminal ra—sYb ar7 4 Xalb—ay E— FeBkh
i - LET.

Device# configure terminal

AT w73 |templatetype pseudowire [template-name] LA Y2PWOLHI T L. BLERT 7L —
451 - FhavrsoXzrb—aryET— REHIBLET,

Device (config) # template type pseudowire mpls

AT w74 |encapsulation mpls o2V 7 7 enftbz MPLS & L CTHEEL £
1 - R

Device (config-template) # encapsulation mpls

RX7v 75 |load-balanceflow R— RN IRT7 =B CEITSND X9
B - (2. PWHERE A L7cm— FART v v 7 2 %)
IZLETS

Device (config-template)# load-balance flow
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I

. SEERE T2 T L— b %{EMA L1z VPLS Flow Aware Transport ®E%%E (70 )L CLIE—F)

ARV FFEREETIVa Yy

S

AFw 76 |load-balance flow-label MPLS PW #48E D Flow Aware Transport % A 202 L
- T, 7=~V GIEEZRELET,
Device (config-template)# load-balance flow-label
both

ATy TT1 |exit ¥iME EXEC &— FIZRY £,
1 -
Device (config-template) # exit

AT w8 |interface pseudowire number fRE L7 A R CPW 2 HENr LC, BelEfRA v & —
B - Tz A A7 4Falb—var EB— FaliaL

iﬁ—o

Device (config)# interface pseudowire 1001

XF w79 |sourcetemplatetype pseudowire [template-name] mpls & V9 A FTDZ A FHLERRD Y — 25 7
15“ : L— ]\ %%&ui Li‘a‘o
Device (config-if) # source template type
pseudowire mpls

Z 5w 710 |neighbor peer-address vcid-value LAY 2VPNPWOET IPT KL AL VCID fE%E
15“ : ?Eﬁi—’bij—o
Device (config-if)# neighbor 10.1.1.200 200

ATy 71 |exit Mg EXEC £ — RICERY £7,
i -
Device (config-if)# exit

A7 712 |12vpn vfi context vfi-name LAY 2VPNVFI 27 F A &L LT, LA
Bl - Y2VFIa v 7 4 FXalb— gy B— RaeliaL

£75

Device (config)# 1l2vpn vfi context vplsl

RTw 713 |vpnid vpn-id VPLS R AA > ® VPNID ##&%E L £,
51
Device (config-vfi)# vpn id 10

RT v 714 |member pseudowire number SIEIRRA v X —T = A A% VEI DAL=k L

1

Device (config-vfi) # member pseudowire 1001

TEMLET,

—

1K
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| RETS54 A= LANY—ERX (VPLS) & & U VPLSBGP R—X D HERH DERE

veLs BeP ~—x e gigtoiE ]

AR RFEREEFT7TIVa Y

E:)

ATFwF15 |exit ¥EFE EXEC £— RIZHEY £7°,
1 -
Device (config-vfi)# exit
ATV T16 |[ROWTNERIRLET, VLAN 721341 v Z—7 = A AWM 5REL
« vlan configuration vian-id @ﬁﬁ L. VLAN ifdifr ST E AR AT A
« interface vlan vian-id Falb—arE—Faflal£7,
1 :
Device (config) # vlan configuration 100
OR
Device (config)# interface vlan 100
AT w 717 | member vfi vfi-name VFI A v A K 2% VLAN £7203 1 V2 —7 = A
1 - AWIANA RLET,
Device (config-vlan-config) # member vfi vplsl
AFwv 718 |end ke EXEC B— FIZR Y £7°,
&1

Device (config-vlan-config) # end

VPLSBGP R— XD EHEBRHNETE

WROIE T, VPLS BGP X— A D HEIRH O E HIEIZOW TR L £97,

VPLS BGP XN—X D BEIRHE DA ~r— T )Lk
VPLS BGP X— A D HEWMRH Z /2T H121F, ROFIAEZETLET,
FliE
ARV FEREET7IV3 Y By
A5 71 |enable e EXEC E— FE AT L £,
1 NAT—REANLET (FERINEHE)
Device> enable
AT w 72 | configureterminal 7Ta— )L a7 4 X2 b—3ay B— FEELG
15“ : L/iﬁ—o
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I

B ves smrsza=T 5 B6P OBE

ARV RFERETIVa Y

B8

Device# configure terminal

ATvT3

12 vfi vfi-name autodiscovery

1

Device (config)# 12 vfi 2128 autodiscovery

PE 5 /34 A ET VPLS HEIRHZHZNZ LT, L2
VFIa 7 4 Fal—aryET— 2B LET,

ATvT4

vpn id vpn-id
1 -

Device (config-vfi)# vpn id 2128

VPLS RAA LD VPNID #RELET,

ATy Th

end

1 -

Device (config-vfi) # end

HikE EXEC E— RIZRE Y £,

VPLS BEita B2 9 % BGP DR E
VPLS HEWMEH Z AT 5 L 51T BGP R ET AL, ROFIEEZEFTLET,

FIE
ARV EFEREFT7TIVa Y By
RATwv 71 |enable FiME EXEC E— REANCLE T,
i - NAT—=REANLET (BERENTEEGH)
Device> enable
25w 2 |configureterminal Ja—n) a7 4 Xalb—g )y EB— REEh
11 LET.
Device# configure terminal
AFw 73 |router bgp autonomous-system-number BELINV—T 7 ok ADN—H% a7 4

&1

Device (config) # router bgp 1000

Xal—aryE—FE2RBLET,
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| RETS54 A= LANY—ERX (VPLS) & & U VPLSBGP R—X D HERH DERE

vPLs BBt 2 AT 5 BeP 0z ]

ARV FFEREETIVa Yy

E:)

RTw 74 |nobgp default ipv4-unicast BGP L —F 4 v Tk A THEHEND IPv4 L=
Bl - FY AR T RLR 77 IV 2ERCLET,
G¥) Pv42=%4v XA N7 KLAT77IUD
Device (config-router)# no bgp default = Y = :
ipviunicast N—T 4 7 1E#RIE. neighbor )
remote-asrouter ==~ > RZ&fff L T%
EENEZEABGPL—T 4 v 7y ig
NIRLT, T ANV NTT RRZ A
AENET, =721, neghbor
remote-as 2~ > K& EJ HHIIZ. no
bgp default ipv4-unicast =~ > R Z5RE
L7e G a13brE £9, BEfFORA —
a7 4 Fal—a IREBEINE
A,
AT w75 |bgp log-neighbor-changes BGP XA "— Uty hoaXr 74 H Mz LET,
1 -
Device (config-router)# bgp log-neighbor-changes
ATFvT6 neighbor remote-as { ip-address| peer-group-name } |{5E SN7-HES AT LAHND XA X—DIP 7 KL
r emote-as autonomous-system-number AEIIET IN—T %, a—H) TNA AD
1l - IPv4 v /L F 71 k2L BGP * A /N— T —T LB
mrE9,
2:;ii:_(z:nfég;router)# neighbor 44.254.44.44 + autonomous-system-number 54473, router bgp
av N CRESNTCAFBV AT AEF L —
T D56, A N—IZHNEFRA NN—I1Z2 0 F
R
« autonomous-system-number 5(%%73, router bgp
av FCRESNTCHMY AT AE S L —
LW E . RA R—3H R A N—2 720 F
7
RTFw 771 |neighbor {ip-address| peer-group-name } UEE) V=T AT T—=TNT v T F— %%
update-sour ce interface-type interface-number ETBEDDBED Y —AETFIA v B —T = A A
4 - ERIRTDLICT A RAERELET,
Device (config-router)# neighbor 44.254.44.44
update-source Loopback300
ATwT8 [ BGP R A N—%RETIEHEIE. AT v 76 | f v F—TxfA AT 4 Falb—rarE—FK

LT HMVIRLET,

AT LET,
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RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I

B JoroicuE—FToVPLSBEP A—RDBEBBREORE

ARV FFEREETIVa Yy

S

AT7w 79 |addressfamily I2vpn [vpls] LAY2VPNT KL A7 7 I U EIEEL, 7 KL
il - A77Y ar74Fal—varE— Neth
LET,
Device (config-router) # address-family 12vpn vpls F7F \/@Vp|SﬂF*‘]7*‘ Ki%. VPLS = KA
Y7 eEYa = ZERD BGP B ICEN S L
LRI ELET,
25w 710 |neighbor { ip-address| peer-group-name } activate | BGP 1 /S— & oo ffs s & e L £ 5,
1
Device (config-router-af)# neighbor 44.254.44.44
activate
RT w711 |neighbor {ip-address| peer-group-name } a3 2= 4 &M BGP A N—IZEfFEND &
send-community { both | standard | extended } SiIcHEELET,
i
Device (config-router-af)# neighbor 44.254.44.44
send-community both
RTYT12 | AT o710 & 11 Z#ViIKL T, L2VPN 7 KL 2
77 IV NOMD BGP XA N—%T 7T 4 71T L
5
AT v 713 |exit-address-family TRLAZyIYar7 s Xal—yarE—FK
Bl - ERTL, V= arv 74 Xal—varyET—F
Device (config-router-af) # exit-address-family
Z25w 714 |end —H AT 4 FXal—varET—REKRTLT,
R Fi#E EXEC £— NIZIRY £77,

Device (config-router)# end

70 k3L CUE— FTO VPLS BGP R—X D BENMRH DERE
WOETIX, 7a b3 )L CLIE— K TOVPLSBGP X— 2D HER DR EIZOWTiIA L £

—

B

1K
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| "ETS1_R—FLANH—ER (VPLS) # & U VPLS BGP N— X D EEMEH DEE
7o koL el E— KTo isBeP A—zoangtonz [

O r3JLCUE—FTOVPLSBGP R— XD BEEIHRENDETE
7’1 k2L CLI ®£— KT VPLS BGP X—AD HEHZ R ET D11, WO FINEEFEITLF

bgAO
Fg
aAv U RFERETIVaY B
RTwv 1 |enable it EXBEC E— RZE AL E T,
i : NRAT—=REANLET (FERINESEE) .
Device> enable
RFw 72 |configureterminal ZTa— ) a7 4 Xz lb—3ay B— NEELG
15'] : Lij‘o
Device# configure terminal
RT w73 |l12vpn vfi context vfi-name LAY 2VPNVFI 27 %A h&RENL LT, LA
Bl - Y2VFIar 7 4 Xal—var E—RERHAL
£
Device (config) # 12vpn vfi context vplsl
RT7wv 74 |vpnidvpn-id VPLS RAA > ® VPNID ##&%E L £,
£
Device (config-vfi)# vpn id 10
RTw 75 |autodiscovery bgp signaling ldp BGP v 7/ F VU7 L LDP v 7+ U v AL
1 - £
Device (config-vfi) # autodiscovery bgp signaling
1ldp
ATy 76 |exit FAHE EXEC £— RICRE Y £,
1
Device (config-vfi-autodiscovery)# exit
AT ST |exit FiME EXEC E— RIZEY £7,
1
Device (config-vfi) # exit
ATYT8 |[KROWVTHNNEERRLET, VLAN 72034 v 2 —T = A ACHEAT 5% E %
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RETS A R—KLANH—E R (VPLS) £ & UVPLSBGP XN—X D BAEKRE DT I
. T L— h%EMALT- VPLS BGP XR—X () B B#% i Flow Aware Transport DE%E (70 3L CLIE—F)

ARV FFEREETIVa Yy

S

1 :

Device (config)# wvlan configuration 100
OR
Device (config)# interface vlan 100

AT w79 | member vfi vii-name VFI A > A% A% VLAN £7213A v #—7 = A
1 ZNWINRA  RLET,
Device (config-vlan-config) # member vfi vplsl

AFwv 710 |end HrbE EXEC E— RIZRED £,
B -

Device (config-vlan-config)# end

T 7 L— b %E{ERA L1z VPLS BGP X—X D B E)#%H Flow Aware Transport DE%E (7’0 k3L CLE—F)
T 7 L— M LT VPLS BGP ~<— 2 ® A #if& 1} Flow Aware Transport % #% & 9 25 121,

ROFNEZFEITLET,

Fig

ARV RFEREETIVaY B &

ATw 71 |enable F##E EXEC £ — FE AT L ETS,
il - RNAT—REANNLET (FERShEHE) .
Device> enable

25w F2 |configureterminal Ja—s L ar7 4 Xalb—yar E— Reith
i - LET,
Device# configure terminal

25w 73 |templatetype pseudowire [template-name] LA ¥ 2PWDARTZFEE L, #LEERT 7 L —
B - Farzys¥al—var T—RFaeimlLET,
Device (config)# template type pseudowire mpls

A5 v 74 |encapsulation mpls MoV 7 7w bk MPLS & LTHRE L &
i kK
Device (config-template)# encapsulation mpls

AT w75 |load-balanceflow HB— RNRZ U IR Ta—BLTIEITEND LD

1 :

(2. PW B £ F L 7= Any Transport over MPLS
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| RETS54 A= LANY—ERX (VPLS) & & U VPLSBGP R—X D HERH DERE

T L— b %{EM L= VPLS BGP R—X O B E#% H Flow Aware Transport DEXE (FH k3L CLE—F)

ARV FFEREETIVa Yy

E:)

Device (config-template) # load-balance flow

(AToM) T— RRF oo v THREZ AN L E
TO

AT w76 |load-balance flow-label MPLS PW #EE D Flow Aware Transport % A %02 L
Bl T, T E— T DR EEE LET.
Device (config-template)# load-balance flow-label
both
ATy TT | exit FiHE EXEC £— FIZR D £,
1 -
Device (config-template) # exit
AT w78 |l2vpn vfi context Vii-name LA ¥ 2VPNVFI 27 %X &N LT, LA
Bl - Y2VFI a7 4 Xal—vary T—Faihl
i‘a‘o
Device (config)# 1l2vpn vfi context vplsl
A7 79 |vpnidvprid VPLS FAA > @ VPNID Z#%E L£7,
11
Device (config-vfi)# vpn id 10
A7 710 |autodiscovery bgp signaling Idp template name BGP v/ U7 L LDP v 7+ v 7 EHML
15'] : iﬁ_o
Device (config-vfi)# autodiscovery bgp signaling
1ldp template mpls
ATy 1 |exit FEHE EXEC £— RIZEEY £,
£
Device (config-vfi) # exit
ATYT12 |[ROWNT NP EERIRLET, VLAN 72034 v 2 —T = A ACHEAT D% E%x
« vlan configuration vian-id ﬁiﬁﬁ L. YLAN ifdi\f{ ‘/i_7 =A A AT A
« interface vlan vian-id Fal—YarET—FefnlET,
i
Device (config) # wvlan configuration 100
OR
Device (config) # interface vlan 100
AT 713 | member vfi vfi-name VFI A VA% > A% VLAN £7203A v X —7 =4
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RIE TS 4 R— bk LANY—ER (VPLS) &k U VPLSBGP A—XDEBRHOEE |
B veis 55U vPLS BeP A~z B TR OB

ARV RFERETI Y S
Device (config-vlan-config) # member vfi vplsl

A7y 714 |end Rt EXEC £ — RIZR Y £,
i -

Device (config-vlan-config) # end

VPLS & & Uf VPLS BGP ~— X ) B Ef#& H D 5% E 5l

Z OIETIE. VPLS 35 X OV VPLS BGP ~— 2D H B O EFlZ2 5~ LE T,

#51 : Xconnect €E— ~ T® VPLS DELE
7}\’6:\ PE1 B X (X PE2 ?/\‘/{X”C«VPLS %%Ejﬂéﬁﬂ%%bifo

X 24:VPLS ~ARRA Y

PE2 CE2

355165

PE3 CE3

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av
I 14K



I RIETS5 A4 A= LAN H—ERX (VPLS) & U VPLS BGP N—X D BENRHE DR TE
{5l : Xconnect E— K TERE SN 1-VPLS DFER .

PE1 DETE

Device> enable

Device# configure terminal

Device (config) # pseudowire-class vpls2129

Device (config-if) # encapsulation mpls

Device (config-if)# exit

Device (config)# 12 v£fi 2129 manual

Device (config-vfi)# vpn id 2129

Device (config-vfi)# neighbor 44.254.44.44 pw-class vpls2129
Device (config-vfi)# neighbor 188.98.89.98 pw-class vpls2129
Device (config-vfi) # exit

Device (config) # interface TenGigabitEthernetl/0/24

Device (config-if)# switchport trunk allowed vlan 2129
Device (config-if)# switchport mode trunk

Device (config-if)# exit

Device (config) # interface vlan 2129

Device (config-vlan-config) # no ip address

Device (config-vlan-config) # xconnect vfi 2129

5] : Xconnect E— K TERE =N 7-VPLS DFE:R

IZ. show mpls 12transport ve detail =~ > RO A2 R LET, ZDa~ Ko

AR, BRSBTS s RR SN E T,

Device# show mpls l2transport vc detail
Local interface: VFI 2129 vfi up
Interworking type is Ethernet

Destination address: 44.254.44.44, VvC ID: 2129, VC status: up
Output interface: Gil/0/9, imposed label stack {18 17}
Preferred path: not configured
Default path: active
Next hop: 177.77.177.2

Create time: 19:09:33, last status change time: 09:24:14
Last label FSM state change time: 09:24:14

Signaling protocol: LDP, peer 44.254.44.44:0 up
Targeted Hello: 1.1.1.72(LDP Id) -> 44.254.44.44, LDP is UP
Graceful restart: configured and enabled
Non stop routing: not configured and not enabled
Status TLV support (local/remote) enabled/supported

LDP route watch enabled
Label/status state machine established, LruRru
Last local dataplane status rcvd: No fault
Last BFD dataplane status rcvd: Not sent
Last BFD peer monitor status rcvd: No fault
Last local AC circuit status rcvd: No fault
Last local AC circuit status sent: No fault
Last local PW i/f circ status rcvd: No fault
Last local LDP TLV status sent: No fault
Last remote LDP TLV status rcvd: No fault
Last remote LDP ADJ status rcvd: No fault
MPLS VC labels: local 512, remote 17
Group ID: local n/a, remote 0
MTU: local 1500, remote 1500

Remote interface description:
Sequencing: receive disabled,

send disabled

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h

1k




RETSAX—FLANH—EZX (VPLS) $&LUVPLS BGP R—RDEBBRHDOHTE |
il : Xconnect E— F TERE S =VPLS DHFEFR

Control Word: Off
SSO Descriptor: 44.254.44.44/2129, local label: 512
Dataplane:

SSM segment/switch IDs: 20498/20492 (used), PWID: 2
VC statistics:

transit packet totals: receive 0, send 0O

transit byte totals: receive 0, send O

transit packet drops: receive 0, seq error 0, send O

RIZ, show l2vpn atomve =2~ > RO NBIZR L ES, Zoa~<r FoHDIZE,
ATM over MPLS 73 VC IZRRE SN TN D Z EARSNE T,

Device# show 1l2vpn atom vc detail

pseudowirel00005 is up, VC status is up PW type: Ethernet
Create time: 19:25:56, last status change time: 09:40:37
Last label FSM state change time: 09:40:37
Destination address: 44.254.44.44 vC ID: 2129
Output interface: Gil/0/9, imposed label stack {18 17}
Preferred path: not configured
Default path: active
Next hop: 177.77.177.2
Member of vfi service 2129
Bridge-Domain id: 2129
Service id: 0x32000003
Signaling protocol: LDP, peer 44.254.44.44:0 up
Targeted Hello: 1.1.1.72(LDP Id) -> 44.254.44.44, LDP is UP
Graceful restart: configured and enabled
Non stop routing: not configured and not enabled
PWid FEC (128), VC ID: 2129

Status TLV support (local/remote) : enabled/supported
LDP route watch : enabled
Label/status state machine : established, LruRru
Local dataplane status received : No fault
BFD dataplane status received : Not sent
BFD peer monitor status received : No fault
Status received from access circuit : No fault
Status sent to access circuit : No fault
Status received from pseudowire i/f : No fault

Status sent to network peer : No fault
Status received from network peer : No fault
Adjacency status of remote peer : No fault

Sequencing: receive disabled, send disabled
Bindings

Parameter Local Remote

Label 512 17

Group ID n/a 0

Interface

MTU 1500 1500

Control word off off

PW type Ethernet Ethernet

VCCV CV type 0x02 0x02

LSPV [2] LSPV [2]
VCCV CC type 0x06 0x06
RA [2], TTL [3] RA [2], TTL [3]
Status TLV enabled supported
SSO Descriptor: 44.254.44.44/2129, local label: 512
Dataplane:

SSM segment/switch IDs: 20498/20492 (used), PWID: 2
Rx Counters
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I FETSAR—LLANH—EX (VPLS) KU VPLSBGP N—X D EERHDRTE
5l . 7> 7 L— k%{E/ L= VPLS Flow Aware Transport D% E (A k3 /L CLIE—K) .

0 input transit packets, 0 bytes
0 drops, 0 seqg err

Tx Counters
0 output transit packets, 0 bytes
0 drops

5l - 7> JL— k%{EH L= VPLS Flow Aware Transport DE%5E (70O
3L CLlE—F)

wIZ. PEl BEXWOPE2 /85 AT VPLS 2 XRET HHl 2~ LET,
B 25:VPLS kRO

PE2 CE2

356165

PE3 CE3

PE1 DERTE

Device> enable

Device# configure terminal

Device (config) # template type pseudowire mpls

Device (config-template) # encapsulation mpls

Device (config-template) # load-balance flow ip dst-ip
Device (config-template)# load-balance flow-label both
Device (config-template) # exit

Device (config) # interface LoopbackO

Device (config-if)# ip address 1.1.1.30 255.255.255.255
Device (config-if)# ip ospf 1 area 0

Device (config-if)# exit

Device (config) # interface TwentyFiveGigEl1/0/9

Device (config-if) # no switchport

Device (config-if)# ip address 80.0.0.30 255.255.255.0
Device (config-if)# ip ospf 1 area 0

Device (config-if) # mpls ip

Device (config-if)# exit

Device (config) # 1l2vpn vfi context foo

Device (config-vfi) # vpn id 2129

Device (config-vfi) # member 1.1.1.20 template mpls
Device (config-vfi) # exit

Device (config) # interface TwentyFiveGigE1l/0/2

Device (config-if) # switchport mode access

Device (config-if) # switchport access vlan 100

Device (config-if)# exit

Device (config) # interface vlan 100

Device (config-vlan-config) # member vfi foo

Device (config-vlan-config) # end
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B 5 veseer a0

{5 : VPLS BGP

RETS54 A= LAN Y —EX (VPLS) & & U VPLSBGP XR—X D HEMRHE DERE I

K3
it

BEIREDERTE

&IZ., PET/NA AT VPLS R ETHHIZRLET,

Device> enable
Device# configure terminal

Device (config) # router
Device (config-router) #
Device (config-router) #
Device (config-router) #
Device (config-router) #
Device (config-router) #

bgp 1000

bgp log-neighbor-changes

bgp graceful-restart

neighbor 44.254.44.44 remote-as 1000

neighbor 44.254.44.44 update-source Loopback300
address-family 12vpn vpls

(

(

(

(

(

Device (config-router-af)# neighbor 44.254.44.44 activate
Device (config-router-af) # neighbor 44.254.44.44 send-community both
Device (config-router-af) # exit-address-family
Device (config-router-af) # end

Device (config)# 12 vfi 2128 autodiscovery
Device (config-vfi)# vpn id 2128

Device (config-vfi)# exit

Device (config) # interface vlan 2128

Device (config-vlan-config) # no ip address
Device (config-vlan-config)# xconnect vfi 2128

{5 : VPLS BGP B &R i D R

Iz, show platform softwarefed sw 1 matm macTablevlan 2000 =~ > K Hi /34 & 7=

L/\i‘é—O

Device# show platform software fed sw 1 matm macTable vlan 2000

VLAN MAC Type Seqg# macHandle siHandle diHandle
*a time *e time ports

2000 2852.6134.05c8 0X8002 0 Oxffbba31l2c8 0xffbb9ef938 0x5154
0 0 V1an2000

2000 0000.0078.9012 0X1 32627 O0Oxffbb665ec8 0xffbb60b198 0xffbb653£98

300 278448 Port-channelll
2000 2852.6134.0000 0X1 32651 Oxffbalbela8 0xff454c2328 0xffbb653£98
300 63 Port-channelll

2000 0000.0012.3456 0X2000001 32655 O0xffbal5c508 0xff44£f9ec98 0x0
300 1 2000:33.33.33.33

Total Mac number of addresses:: 4

*a time=aging time(secs) *e time=total elapsed time (secs)

Type:

MAT DYNAMIC ADDR 0x1 MAT STATIC_ADDR 0x2

MAT CPU_ADDR 0x4 MAT DISCARD ADDR 0x8

MAT ALL_VLANS 0x10 MAT NO_FORWARD 0x20

MAT TIPMULT_ ADDR 0x40 MAT RESYNC 0x80

MAT DO _NOT_ AGE 0x100 MAT SECURE_ADDR 0x200

MAT NO_PORT 0x400 MAT DROP_ADDR 0x800

MAT DUP_ADDR 0x1000 MAT NULL DESTINATION 0x2000

MAT DOT1X_ADDR 0x4000 MAT ROUTER_ADDR 0x8000

MAT WIRELESS_ ADDR 0x10000  MAT SECURE_CFG_ADDR  0x20000

MAT OPQ DATA PRESENT 0x40000
MAT DLR ADDR 0x100000

MAT WIRED TUNNEL ADDR 0x80000
MAT MRP ADDR 0%x200000
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| ®ETSAR—FLANH—ER (VPLS) &4 U VPLSBGP A— A D EBIRHDETE
VPLS 55 & U VPLS BGP ~— 2 padpigoiEE

MAT MSRP ADDR 0x400000 MAT LISP LOCAL ADDR  0x800000
MAT LISP REMOTE ADDR 0x1000000 MAT VPLS ADDR 0x2000000

Wiz, show bgp I2vpnvplsall ==~ > RO AH 2R L £7,

Device# show bgp 1l2vpn vpls all

BGP table version is 6, local router ID is 222.5.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
X best-external, a additional-path, c¢ RIB-compressed,
t secondary path,

Origin codes: i - IGP, e - EGP, ? - incomplete
RPKI validation codes: V valid, I invalid, N Not found
Network Next Hop Metric LocPrf Weight Path

Route Distinguisher: 1000:2128
*> 1000:2128:1.1.1.72/96

0.0.0.0 32768 ?
*>1 1000:2128:44.254.44.44/96
44.254.44.44 0 100 07

VPLS £ & T VPLS BGP X— X ) B Ei& H D #4EE B FE

WOFRIZ, ZOFY 2— /L TilATIHED ) V — 2B L OBEEEFRZ R LET,
TN OEEIX, FRICHRES N TWRWRY  BAINTY U —RLBEOTXTOY U —RAT

fEHCcE £,
Jyy—= BEEE B EETEER
Cisco I0S XE Everest 16.5.1a | VPLS 3 L T8 VPLS BGP X— |VPLSIC L V. =23, ¥—¢t

2D B O E AT N X = bR I
LA TTANT I T BN
LT, YA b DAf—
Y h_R—ZADLAN % £ &
T 7 TEET,

VPLS HElf 2325 &\
£ PE 554 AT, [F U VPLS
RAA L DO—ETH DD PE
TNA AR TEET,

Cisco IOS XE Amsterdam 17.1.1 | VPLS L' 4 ¥ 2 2 X—t" > 7 : |IGMP A X—t > 7' }%. VPLS
IGMP (IPv4) PRESINT-HXyYy hTU—2 T
PR—FINFET,

Cisco Feature Navigator Z i f425 &L, 7T v 74 —LBLONY 7 b =T A A=Y DHR—
MME# A MR T& £ 7, Cisco Feature Navigator |27 7 & A3 % |Z1%, https://cfang.cisco.com/IZ
TIEALET,
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FETS5 4 A—FLANY—ER (VPLS) #& U VPLSBGP A—RDEBBRHORE |
B vris 550 VPLSBOP A—2 D EBBREOKERE

http://www.cisco.com/go/cfn,
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5 19 =

VPLS OEFE : IPv6 L =—F v X FAHDIL—
T v FEELL[EI4R IRB

VPLS : IPv6 = =% ¥ A ML —7 v REHURIFR IRB e+ 5 & v—F 2T 51K
DO AAL v FA L Z—T 2 A ATKT T4 TN —T 4 T TEET,

VPLS D

« VPLS O TR A HIFEIE : IPv6 = =F ¥ A ML —T7 v FELEHEIRB (231 ~<—
)

« VPLS (ZRHT 2 1% : IPv6 2 =F v A N D /L—T v FELEEFRE IRB (231 ~<—)

« VPLS OFHE : IPv6 = =F ¥ 2 N DO/ —F v FEgLlE#E IRB (235 =—3)

o SREF]  ASEEIIRB (236 X—)

« VPLS DR TEICET AMEHEEIRE : IPv6 2 =% v A NHDOL—T v FELEIAFRIRB (2362—
D)

[CRH9 A%I%95=18  IPv61=—F v X FEHIL—

7 FHEELEIER IRB

« ZOREIL, SATFFXF Y AR N—T 4778 F AV TRESNIZ FAAL TEYAR—F
SNFEEA,

o ZOOMEREIX, IPV6 7 RL A7 7 I Y Tl HR— I TWEHA,

* VPLS over GRE /%, Integrated Routing and Bridging (IRB) TiI¥HA— F S TWERA,

VPLS(ZEH 9 B1EH : IPV6L=_F v X FEDIL—T v FiE

{LL[E] %R IRB

WOIETIL, VPLS : IPv6 =% v A h fl/L—F v RELIEFR IRBIZOWTatB L ¥ 3,
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B vesiconT Pz vz FEOL—F v FEHES IRB

VPLS MEEE : IPV6 1 =% v X FADL—T v FELIER IRB |

VPLS [ZDWZT : IPv6 =F v X FRADIIL—FT v KL B4R IRB

VPLS : IPv6 =% ¥ X NH/L—F v REEEIEHRE IRBAEREIC LV . (AT T A ~<— F LANH—
B A (VPLS) w/VFRA v K FunfZ—=xvY (PE) A AL H—T A AT, PE
F A A OBEERE PW) B HD LA ¥ 2 7L —2DAA vF L EHIZLATI T
TA T EN—T 4T TEET, A X =T 2 A[TDT L—LDN—T 4 THEREIL,
FILT XA A LEDOLAY3FRy hT—27 (VPNEIZ T v —r3L) ~OPWOK T, F2id L
AX2 PR ENLIELAYITZL—2D kY 7 (VPLS) ITITE L 4 A,

£ 2! Integrated Routing and Bridging

—

7Y Integrated Routing and Bridging (IRB) TiZ, PET /XA AD 1 DDA VX —T = A A2
B RALNTIRB TRESNE T, PET /A AUTHER SN TND TS TORR RT3
A, ZOIRBA YV H—Tx2AAIPT LAz — U =A L LTHRESNET,

WOKIL, HEHFRIRB CE SN RAA U ERLTCET, XL, IRBNWPET /31 A (PE1)
AVH =T 2 ATREENTNDHZ EERLTWET, B AX~v—x v (CEl) T/ &
(CEl., CE2, BXUCE3) IZHEHINTWNELTXTORAMI, Y=Yy =A L LTIRBA
v HE—T7 x4 AIPv6 7 KL A (FE80::6A02) #HEMH L CREINET, 2D U AT,
LAY 3/0—% (3000::100/64) 56 CDO/7r sy NTOIHLA Y 33y hOFEESHRZ M TbI
FT, T, TNEDA U H =T 2 A AFEIINV—FPBPEL T A ANLRFERGETH DT
WTT, TRTOFRAML, FCTY v RAAL Y (FES0:6A0x) O—HTHDHI-H, LA
2 TCOHBELET,
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| VLS DEE : IPv6 1=F v X FADL—T v FEHUE IRB

4872 Integrated Routing and Bridging .

B 26: &+ 24 IRB

3000::100/64 SVI10
FEB80::6A02
s >
:
s ELL - T _PE2

NV { ~ b
'-,— LDP -,-
ran] s
CE1 / Dt gpm— CE2

FE80::6A06 —> FEB80::6A04 FE80::6A06

FE80::6A05 —>» 3000::102

356603

#ZZ! Integrated Routing and Bridging

AYEORIRB Tl TRTDOPEF AL ZADT_RTDA v X —T = A AN FAA L HOIRB Tk
EENET, PEFAA RATHINCR>TWHIL—F 1277 a a2l kv, PEF A A[H
TL—hEFETEET,

WOKIF, 73HIIRB THE SAL72 A A &7 L CUWE T, Enhanced Interior Gateway Routing
Protocol (EIGRP) %, /L—#4 (3000::100/64 35 X 01X 4000::100/64) »3/L— M & TEDH LD
\Z. PET 34 A (PEl BLWPE2) O A o H—T =4 ATRESNET, CE T/ A AITHEHE
ENTWERA NI, 2—HNVIRBA L H—T 24 ADIPT RLAZF— U=z AL LT
ESINET, =& 21X, A NFE80:6A04 (%, IRBA > ¥ —7 A AIPv6 7 KL A FER0::6A02
=Rz AL LTRESIN., A - FES0::6A05 X IRB A > Z—7 =4 AIPv6 7 KL &
FER0::6A03 27— bz A L LTREINET, ZOTFTIATIE, HERFENT 74 v 7 RA
Ay TFARIEA o F—T7 =4 A (SVD) BT 256, RIL7Y v RAA 2 (FE80:6A0x)
TOIRBA & —7 = A AR TEEBERINDT2HD, MPLS % NU—27 %24 L TSVINH
HENT 74w VICBETHI LB TEET,
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B veis coR— FEhaEE PG F o R FAOL—T v FEHUES IRB

VPLS TH7R—

#% IRB

—

VPLS D : IP6 1=F v R FADIL—T v FEEUER IRB |

27: 5852 IRB

. EIGRP - _
_ -~ Neighborship ™~

-
- -
-

3000::100/64 svi1o SvIio 4000::100/64
e FE80::6A02 FEB0::6A03 %
A
‘R\‘ PE1T A
‘1(- J LDP ‘
P Parg)

-
CE1 / — g 4 CE2

-i\ |

A

4000::102 <—> FEB80::6A04 (Asymmetric Routing)
4000::102 <«<—>» 3000:102  (Symmetric Routing)

356604

RO TIX, PE2 % L CEEER[RE/RN—HF A VX —T 24 A5 TCD N7 7 4 v 7 BPELIZ
EETHHE V=T 4TI — U oA OFREICHESWTPE (0% Y PE2) OHJITIT
PHET, TOLIRTFUATIE, PE2ICEGET 37 v ME, HIZ, #EIC MAC Z 78 A
FMAC & LTHH, Y= U xA MAC (==Y 74 A LBICZ—UT U M 5) 1 TFDL
FHAL, F— bV MACRZ—YT U RNTDHE, WHEMDONTIT 74 v I TTTvT 47
DRAELET, Lo T, EFIN—T 1 7 OYAEIL, VPLS RAA VNOPEMTY 7 v
TAVITMWERAELRNE I, MACZ—V U 7 XA L0 H/hE W timerflZ2{#H LT, ipv6
nd cache expirerefresh ==~ > F & ipv6 nd cache expire timer refresh ==~ > KO )7 & i &4
HTEERWERERLET,

ZOvFIUE (CEING NI 74y I REETHTFTIUA) Tk, ANA U F—T oA AEH
NA V=T =2 A4 ADOMITMN PEl DR, 7T A4 D SVIZELET, ZiudTHanz
BETTA, ICMP U XA L7 M A ve—URERESNET, Lo T, H IRB DA
WIZICMP Y #A4 L7 b A v b=V EREn2nEoic, /¥ —T=Af RAa T 4 F 2l —
g E— RKTSVIIZnoipredirects 2~ RZRET D Z L 2R L £,

FENDHEEE  IP61=F v X FRADIIL—T v FELE

VPLS CTRREINT-A VX —T =2 ATHR—FEINTWDERRITR D LBV TT, IPv6 1=
X ¢ A MMEREDL—TF v RELIEHRE IRB :

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av

1K



| VPLS DEE : IPv6 1 =F v X FADIIL—T v FELIEH IRB
VPLS O : IPv6 1 =% v X FADL—T v FEEsERRE ]

¢ IPV6 2=F ¥ A N L—TFT 4 F Ju han

VPLS D% E

« VPN L—F ¢ 7B L OME%E (VRF)

* DHCP U L —

« Address Resolution Protocol (ARP) # A A7 U b

« Internet Control Message Protocol (ICMP) U XA L7 A vE&—Y D7 y*x 7

IPv6 1L=F v X FAEA®DIL—T v FELIEEE

VPLS : IPv6 == v A MEREF/L—T v LA IRB 2% ET 521X, RO FIEAZFEITL

\ijﬂo

FIE

AR NFERERTIVa Y

=)

ATy T

enable
1 -

Device> enable

¥HE EXEC E— FEARNC L £,

Tu T INERENTZHNAT = Rae AL E
j‘o

ATv T2

configureterminal

1 -

Device# configure terminal

ra—r\ L ar7 4 Xal—ay T— NG
L/i—a—o

ATvT3

interface vlan vian-id

1

Device (config) # interface vlan 100

VLAN A v H—T 2 AEHREL, A1 H—TxA
AarZ4Xalb—varyET—RNefBLET,

ATvT4

xconnect vfi vfi-name

1

Device (config-if)# xconnect vfi VFI100

VLAP AR— MZAA V RTDHL A4V 2VFIZfREL
F7,

ATvTh

ipv6 addressip-address
fi

Device (config-if)# ipv6é address 4000::100/64

A B =T 2 A AZIPV6 T KL AZEID Y TE4,
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VPLS MEEE : IPV6 1 =% v X FADL—T v FELIER IRB |
B e Humrs

sXEH : 7781E IRB

WIZ, L IRBEZRET A6 2R LET,

Device> enable

Device# configure terminal

Device (config) # template type pseudowire VPLS
Device (config-template) # encapsulation mpls
Device (config-template)# 12vpn vfi context VPLS
Device (config-template)# vpn id 10

Device (config-template) # member pseudowirel
Device (config-if)# end

Device (config) # interface pseudowirel

Device (config-if)# source template type pseudowire VPLS
Device (config-if)# encapsulation mpls

# signaling protocol ldp

# neighbor 3000::102

# end

(
(
( )
Device (config-if)
Device (config-if)

( )

Device (config-if
Device (config) # interface V1anlO

Device (config-if)# ipvé address 4000::100/64
Device (config-if) # no ip redirects
(
(

)
Device (config-if) # member vfi VPLS
) #

Device (config-if end

VPLS DEXEIZRA T HHEREERE : IPv6 L =—F v X FHD
IL—T7 v FEMELEER IRB
WDORIZ, ZDFY 2a— )L TmATIHEED ) V) — 2B L OMEEFREZ R LFET,

IS OEEIX, FRICHFRE SN TWRWRY  EASINTZY U —RLBEOTRXTOY UV —RAT
FRCTEET,

Y

)1)—Z HRE HRETEER

Cisco I0S XE Amsterdam 17.3.x | VPLS : IPv6 = =%+ A N |VPLS : IPv6 = =%+ A s
N7 FEREHIRB [ A—7 v FEEELEH IRB A
2T DL, —F
TAHERDLDVIZAAL v TF A
RB—=TxAATKTT 47
EN—T 4 T TEET,

Z OEERED Y AR — KX, Cisco
Catalyst 9300 > U — X A A v
F D 9300 AA v FET L TD
HEANSIVE LT,
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| VPLS DEE : IPv6 1 =F v X FADIIL—T v FELIEH IRB
VPLS DR EICET HIEEEE PG 1=F v X FAOL—F v FERERRE [

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 b =T A A=V DY R—
MEHRZHRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7
7 ALET,
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VPLS MEEE : IPV6 1 =% v X FADL—T v FELIER IRB |
B vesomEicmT 28EEE P 1% v 2 FADOIL—T v REHUE IRB
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s 10 =

MPLSVPN/L— k 2 —%5y FESHZ DER

E

* MPLS VPN /bL— | & —/7"y MEXHLZ OFifEsMt (239 X—)
* MPLS VPN /L— | % —/7"y hEXHZ OFHFHE (239 X—)
* MPLS VPN /L — | & —7%"y FEZHZICET H1FH (239 ~—)
* MPLS VPN /L — k #—757"y NEZMZ ORESE (241 X—)
* MPLS VPN /L — k #—75"y NEZHZ OFREH] (248 ~—)

* MPLS VPN /L — N # —7y hEZ Mz OREIEIE (249 ~—2)

MPLSVPN )L— k 2 —%y FESEZ DRHEEH

e )LFTa by TYL A v F 7 (MPLS) RX—F ¥ )L 7T _X—h Xy hU—7
(VPN) OREFEEZF > TWDHLENH Y 4,

c B AT L (AS) MITICRT BHARY > —B I OZ—4 v b T3 ZZ5k0d 25 08
N0 E£7,

MPLSVPN )L—k 2 —4y FEZSHZ DFIFIEIE

N— K Z—=0y FOFEZBAL, BH—AS FARrVIZOARFEIETEET,
ip unnumbered =2~ > KX MPLS % & CTIEH AR — F STV EHA,

MPLSVPN/L— bk 2 —4 vy FEZTHBZ BT 5 1EHR

ZDIETIE, MPLS VPN /b— h ¥ —4 v FEESHZIZHOWTHH L E7,
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MPLSVPN )L— k 2 —4 vy FEE#ZOEE |
B 55y rEmRyL—

I— b 8=y FE#]RKRY o —

BT ON—T 4T R —=IZE, AR REIET Y MR RONV—T 4 T T —
TNT v T T — NIEETAARIEDLIRENTRTEENTVET, A NI RBIO
7 7 k372 KD Border Gateway Protocol (BGP) 7 v 77— MIkfLTL— K ¥—4 > hD
B A AT DHE, MPLS VPN L— h X —7 'y NEXWZERENLV—T 4 7 T—T v

T TT— MBS LA REENHY £, BGP X—F ¥ )L T A RX— K Xy NTU—7 TP

NR—= g4 (VPNv4) OT v 75T — Tt V=2 —F v bBEEaI =T o @Hs L
TEEENET, V= —Fy bMEEala=T 4 BHE2HEAL T, —HEDOYA F, BIO
MEINTN— K =7y NeHT51— 22 T& 5 VPN L—T 4 > 78 L OE%

(VRF) A VA& v AN S E T,

MPLS VPN /L — ks ¥ —7% v hOEIBZEREILX. e/ ¥ —xv Y (PE) 75 AT
TEFET,

WOz, ~VvF7a hanr I A v F 7 (MPLS) VPN OHE—HFEY AT A bRn
CHNDPETNNA ATN— K X—Fy haE#RTHH2RLET, ZOFNIIE, ROBENE
I TCWEJ,

*PEl1 X, VRF I AZ~— A ®RT65000:1 A > HA—FBLOPZ S/ AR —F LT, RT
65000:1 DT _XTDA X7 RVPNvd F L7 (w7 A% RT 650002 I[CEXHL: 519
ICRESNLTWET,

*PE21%. VRF I A Z~<—B®RT65000:2 %1 > iR— hB L= 7 2R — kLT, RT65000:2
DT XTDA N7 KRVPNvd L7 ¢ v 7 A% RT65000:1 IZEXHZ DL HICHRES
nNTHET,

iE

R

E28:B—® MPLSVPN BES R T L bRASOTANA ZE— Ty P (PE) TINARTDIL—F 2—4v FDER

FEZ2 CEZ2

355165

PE3 CE3

L=k Iy TELBIL—F 2—4y FDEHR
MPLS VPN /L — |k #—7%" N E XM 2 B§HEIZ & - T Border Gateway Protocol (BGP) A /377

Y RITT MR R b— bk =y THEENEIE S L, v— N X —Fy ROEBRINA X —TLIZ
BVFET, —hwyvFar7 4¥al—3 g2 F— RTAN L set extcomm-list delete =
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| MPLSVPNL—F 2—4'y FEEFRZDBRE
MPLSVPN L— k 4 —%w rE=mzonErE [

<~ U FEFEATHE, EEaIa=T 0 VA MIESDWTNL— M —F v MEEaIa=7 ¢
BEEZHIBR T 9,

MPLSVPN /L— bk 2 —45 v FESHADEEAE

WOIE T, MPLS VPN )L— h ¥ —/4 vy hEESHZ OFFREFNEIZ OV TR L £97,

» N [e] : _ Erbl_l_l

IW—k 3—=45y FEBKR O—DERE
A B —Fy NTU—2Z)b—F Z—F4 v k (RT) BN > —2HRETHITIE, ROFEES
FEITLET,
RTXx% RTylCHEEZHZ DL 27 e/ ¥—x v (PE) ZxELTLEE, ZDPEICRT
X&A VR—NTDRENL—T 4 7B I OEE (VRF) A U AX UV ANERESINTWHIGA
X, RTXIZMAZTRTYZA »R— 325 VRF bRET HLERHY 77,

FIEDHE
1. enable
2. configureterminal
3. ip extcommunity-list {standard-list-number | expanded-list-number} {permit | deny}
[regular-expression] [rt | soo extended-community-value]
4. route-map map-name [per mit | deny] [sequence-number ]
5. match extcommunity {standard-list-number | expanded-list-number }
6. set extcomm-list extended-community-list-number delete
7. set extcommunity { rt extended-community-value [additive] | soo extended-community-value}
8. end
9. show route-map map-name
F gD F¥H
ARV RFERRETI a3 Y B#J
AT 71 |enable FrHE EXEC E— R AN L £ T,
fi e NMAT—REANLET (ERINTHE) .

Device> enable

R 72 |configureterminal Ja—)L a7 4 Xl — gy F— NZ2BtE
1 LET.

Device# configure terminal

Z 5w 3 |ip extcommunity-list {standard-list-number | JEa X a=7 4 778 A VA RNEEHRKL, U A
expanded-list-number} {permit | deny} R A~DT 7Y R AL £,
[regular-expression] [rt | soo extended-community-value]
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B - s—yormatys—onE

MPLSVPN L— k 2 —4y FEE#ZOEE |

ARV RFERETIVa Y

B8

1

Device (config) # ip extcommunity-list 1 permit rt
65000:2

» standard-list-number 5413 1 ~ 99 OFEH T, Ik
EBaIa=T D1 OFERITEBROTF] 7L —
TEIIEE I N—T HEELET,

« expanded-list-number 51413 100 ~ 500 D%
T, LRI 2= 4 O 1 DE L IIEEOFFA]
TN—TFIIEIN—TH/ELET, Hk
R A MOTIEHERHAHRETE T2, U
UAMIIHETETEREA,

cpermit ¥ —U— RZfETH & SN L
TGl T 7B AR RIS NET,

cdeny ¥ —U— RE4RETDH &, SR LE
BT 7 B ANESE SHET,

« regular-expression 51 #UZIX, v v F T EATH
ANA NV TR E = e LET, HES
NieyEala=74 VA &AL TL— L
B—IiFy D~ v F U T EITOEAIE. EHE
Bl A — 2 RT: 2380 L 7,

crt ¥ —U— K2, b— " —Fy Mg

Ra=TBMEREELET, ntdF—U—RNiX
PRI I 2= 4 YA MIOARETEE
T, JERESNTPEE T R 2 =T ¢ U A NI
ETEERHA,

+ 00 ¥ — VU — KiZE, SiteofOrigin (SO0) LR
A a=T 4 BEEZRRELET, scoF—TU—
NIFHFEHEIRE 2 I 2 =7 ¢ U A FEIFICTRET
TFET, RSN IEaI a2 =7 ¢ U X MC
ITRETE EHA,

« extended-community-value 515212 i%, /L— K ¥ —
7> b F£ 7213 Site of Origin ZfRE L E3, ZD
EIIIR OB DEDOWFNNEIEETE £
R

* autonomous-system-number:network-number

* ip-address:network-number

HHEL AT 2FK G ERYy MU= FE, F23IPT
RLAERY NI FBEOXEID 2T 2 e 2
HLET,
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L=t a—sy rEERy —oiE [

AU RFERETIVa Y

B8

ATvT4

route-map map-name [per mit | deny] [sequence-number |

1

Device (config)# route-map rtrewrite permit 10

N—T 47 7a haLil]l e — N EBFRAT D5
HaEZET D, RV —V—F 4 T oA x—T
ML Tb—h~wy a7 4Xal— 3 t—
NZBRtE L E7,

« map-name 5| 5L Tlix, — bk v v FIZEROH
541 EFR LET, redistribute L—4& 2
T4 X2l —varavy NEIZOL4RTEMEH
LT, 2ON— b~y T aBRLET, BHO
N—hr =y TRIL~y 74 2HFTEET,

s ZON— b~y T O—EBEMENH T SN
A, permit ¥—U— RBEEIN TS L, 3%
ET 7V a s TOb— MRHEAR S E
To RV —=N—T 4 L TOHE, N7y ML
RNY = TN—T 4 T ENFET,

—BILHEN T SN o TG A . permit F— 1T —
RBEESNTNWD E, RIU~y 7% T EFFOIRD
N— b=y TN TANEINET, HDHLV— R, FH
C4HizATHL—h~v 7 vy ho—FILHE
DWTNE LTS RWGE, T0ty ML HH
BRI TN EE A,

77 4V ME permit F—U— KT,

« b— b= 7O BILEN - SN HAT
B, deny ¥ —U— FBRFREINTND EL— |
EHEAf S NEEAL, RV Y—N—TFT 47D
e, N7y MIRY =2t Th—TF 1
TFInEth, £, R~y 27452
T 50— b~ L, TN ERGES R ERE
o 77y RRY = b—F 4 T DRI
RBIRNGE L BE OERET VT U X AHMER
SNFET,

« sequence-number 5 | B L, [F] U4 Al TR E W 4D
N— vy T DY A NMIBITFLHLVL— |
~ v T ONBEERTESTT, ZOavy Ko
nolE X EIEET D & b— b~ v TONEDH]
PrEET,

ATy TH

match extcommunity {standard-list-number |
expanded-list-number }

1
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B - s—yormatys—onE

MPLSVPN L— k 2 —4y FEE#ZOEE |

ARV RFERETIVa Y

B8

Device (config-route-map) # match extcommunity 1
{5

Device (config-route-map)# match extcommunity 101

« standard-list-number 540 1 ~ 99 DFE 5T, Ik
EaIa=T 4 BEEO 1 SEFRITEROT A/
N—TFEFHELG I N—TEEELET,

expanded-list-number 51%&i3 100 ~ 500 DFE 5
T, R aI 2 =T A BHED 1| DEITERD
TR N—TEIFES V=T BELE
R

R T 76 | set extcomm-list extended-community-list-number delete| .1 o X o REIZT W 237 2 KBGP/S—F v /L
i - TIAN—=h Xy FT =7 =T g4 (VPNv4)
Ty 7T FOIEEA I 2 =T 4 JEBENLL— B
Device (config-route-map)# set extcomm-list 1 &_"7/ ]\ %ﬁ”&% L/iﬁ_o
delet
e « extended-community-list-number 5 %2121, L5E =
Ra2=74 VANEFEEELET,
25w 77 | set extcommunity { rt extended-community-value BGPIEEa S 2 =T 4 BHERE LTI,
[additive] | soo extended-community-value} \
ert ¥—U—KiZlx, v— ¥ =4y MEE=
B Sa=T o BMEEERELET,
Device (conf:lgl—route—map) # set extcommunity rt * 00— U — N2, Site of Origin ViEa I 2=
65000:1 additive 7‘4’)%‘[‘@%*E‘ﬁiﬂbi?—o
« extended-community-value 5451213, % EE % &5
ELET, ZOMEIZITKROMAEDEDNT I
MEEETEET,
* autonomous-system-number:network-number
* ip-address:network-number
BV AT LFEF LRy NT—7FKE, E72XIPT
NLREXY N =2 FFOXEID ITiFam 24
HLET,
- additive ¥ — UV — N&f5ET 5 &, BEfFDO/L—
N =7y NeEiT 52 <, BEfFEOL—
N —7%y N A MIL— hZ—5y hANEN
SNET,
RTwv78|end (EH) ¥t EXEC E— FIZREY £,
i)

Device (config-route-map) # end

—

1K
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r—t a—ry rEaRy o —oEd [

AU RFERETIVa Y

B8

ATvT9

show route-map map-name

1

Device# show route-map extmap

(ER) v v T I eRESINZ FUMBRELW
TEEERLET,

« map-name 51T, FFED/NL— K v v T D4
Az E L £,

IL— bk 3—=5Fy FE#RY O—DER

Xy NT—=27—h Z—=Fy FEBARY —Z#EMT 51213, ROEELZFEITLET,

HEDBGP LA /NN—~ADIL— Ty TOEIY LT

FIEOHE

F IR D 48

enable

©WONDAAEBN=

end

configureterminal

router bgp as-number

neighbor {ip-address| peer-group-name} remote-as as-number

address-family vpnv4 [unicast]

neighbor {ip-address | peer-group-name} activate

neighbor {ip-address| peer-group-name} send-community [both | extended | standard]
neighbor {ip-address | peer-group-name} route-map map-name {in | out}

ARVKRFERERETY Va3 Y

=)

ATy 71 |enable Fi#E EXEC E— Rz AT L £ T,
i e NAU— R AN LET FERENTHE) .
Device> enable

R Fw 7 2 | configure terminal sa—s\v ar7 4 Fal—varyE— Res
Bl - LET,
Device# configure terminal

R T 73 |router bgp as-number Border Gateway Protocol (BGP) /v —7 1 7 7 ut

1 -

Device (config) # router bgp 100

AEREL, T/AAATL—F av T (Fal—
varE—RERBLET,
« as-number 51 %3, T A &M BGP T /3A
AUH L CHAI L kT 5 —T 1 7
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MPLSVPN L— k 2 —4y FEE#ZOEE |

ARV RFERETIVa Y

B8

WA T ERETHEHEL AT LOE S RLE
TO
JBETX AEMIZ 0~ 65535 TF, WERy MU —

JCHHATED T4 _X—NEBEV AT 2HEFDOH
PHIZ. 64512 ~ 65535 T,

AT 7 4 |neighbor {ip-address| peer-group-name} remote-as | BGP FA /N\— 7 — 7 /L £ 72id~/LF 71 h =2 /L BGP
as-number FEAN— F =Tz MY BB LET,
i - - ip-address 5[ $21E, R A /S—DIP T KL A%
. . , BELET,
Device (config-router)# neighbor 172.10.0.2
remote-as 200 * peer-group-name 5 #%121%. BGP ©'7 7 L—7
DAFTETEE LET,
« as-number 51EITIL, XA NRN—NELTWVWHH
AT LAERELET,
AT 75 | address-family vpnv4 [unicast] TRLAZ773IY ar74¥al—ay E—R
i - ZRBL T, HEEASA—F YL T4 X— K Xy b
J—7 N"—=Tza4 (VPNv4) 7T RLA T LT 4w
Device (config-router) # address-family vpnvé J AT 5, BGPRREDNL—TFT 4 7y g
VEBRELET,
s unicast ¥ —7— F (f£E) 1L, VPNvd =%
ARNTRVRA T VLT 4 w7 ZAERELET,
Z w76 |neighbor {ip-address| peer-group-name} activate A X—BGP T A A L DIFRAHEF N L E
1 - EE
e ip-address 5| 82X, XA =D IPT RL X%
Devi ( fig- ter-af) # ighb 172.16.0.2 e
ai'\t/i\(;itzon lg—-router—-a neig or j"éﬂibi‘ﬁ_o
« peer-group-name 5 %¥¢121%. BGP &7 /)L —7
DARTEIEE L E T,
AT 717 |neighbor {ip-address| peer-group-name} 23 2=T A BYESRBGP R A N—ZEEIND L)

—

send-community [both | extended | standard]

1

Device (config-router-af)# neighbor 172.16.0.2
send-community extended

1K

IZHELET,
« ip-address 514212 1%, BGP %t kA /X—D IP T
FLAZfEELET,
« peer-group-name 5 #01Z1%, BGP ©¥7 7 /L—7
DARTEIEE L ET,
sboth*—U— RZ4EET 5 &, R LOPLE
aIa=T 4 BENEEINET,
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L=t a—ry rEaRy o —omR [

AU RFERETIVa Y

B8

sextended ¥ —U— REZFEETH L, IEiEa I =
=T A BEREEENE T,

ssandard ¥ — U — RZFEETDH &, fEfEaI o
=7 4 BIEREEINE T,

AT w 78 |neighbor {ip-address| peer-group-name} route-map
map-name {in | out}

1 -

Device (config-router-af) # neighbor 172.16.0.2
route-map extmap in

EBEL—FEFIZREL—NOAL— s~y P EEH
Liﬁ—o
s ip-address 5| %z iX, XA X—DIP T KL A%
RELET,

* peer-group-name 51 #%(21%, BGP ©'7 7 /L—7
FllIwAFTa hal BT F— T D4R
ZHEELET,

« map-name 5| #Zi%, V— b ¥~y T OLFT AT
ELET,

cin¥F—U—REEETL L, BEL— MLV—
b~y 7REHINVET,

cout¥F—U— RZFEETDH L. BEL— MIL—
b~y 7REASET,

AFw 79 |end
e

Device (config-router-af)# end

(TE) B EXEC E— FNIZEY 7,

IL— bk 3—=45y FEHBKR) O—DHEER

FIEDHE
1. enable
2. show ip bgp vpnv4 vrf vrf-name
3. exit

=3 k2t

2T v 1 enable

HifE EXEC E— REAZNZLET, AT —KREANLET (FERINEHE) .

&1
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MPLSVPN L— k 4 —4'y hEEBZOHRE |

B wvesven o —+ 5—5y rEBEER ORES

ATy T2

ATvT3

Device> enable
Device#

show ip bgp vpnv4 vrf vrf-name

fELIEV—F =7y b RT) EEaAI 2= 1 JBEEZFFONN—F ¥ L 7734 X—F Ry hU—7
N—= =34 (VPNv4) DY RTILEa R 2 =7 4 BMECEBRSND Z 2R LT, 7anf ¥ —
TyY (PE) 7A ANREFEEMRAONTRTILRAII 2 =7 A BUHEZZITIMD Z 2R L E T,

PEl CT/— k Z—4 v hOBEBREHERTHI20E, kOoa< FE AN LET,
5 -

Device# show ip bgp vpnv4 vrf Customer A 192.168.1.1/32 internal
BGP routing table entry for 65000:1:192.168.1.1/32, version 6901
Paths: (1 available, best #1, table Customer A)
Advertised to update-groups:
5
Refresh Epoch 1
650002
3.3.3.3 (metric 3) (via default) from 3.3.3.3 (55.5.4.1)
Origin IGP, metric 0, localpref 100, valid, internal, best
Extended Community: RT:65000:1
mpls labels in/out nolabel/3025
rx pathid: 0, tx pathid: 0xO
net: OxFFBOA72E38, path: OxFFBOE6A370, pathext: OxFFBOES5D970
flags: net: 0x0, path: 0x7, pathext: 0x181

exit
o —H#— EXEC E— FIZREY F1,
1 -

Device# exit
Device>

MPLSVPN )L— bk 2 —4 vy FEETHZ DEEEHI

WOIETIX, MPLS VPN L — h ¥ —4 v NEEHZ OFRTEHFNZHOWTHA L ET,

Bl —k 2—57y FEHK O—DEHA

5l - EDBGP RA /A—ADIL— k Ty TOENY BT

&IZ. Border Gateway Protocol (BGP) A /3—(Z/L— | ~ v 7 extmap % BIE#EAT 1T B 61 %7~ L
£9, BGPA U NU Y FL— b~y 7id, ART7 v 7T —hOAr—FZ =7y RT) %i#E
T DX ITRESNTVET,
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MPLSVPN L— 2 —4y rExmz 0ueEE [

router bgp 1
address-family vpnvé
neighbor 2.2.2.2 route-map rtrewrite in

WIZ, TRy RBGPRAN—ICRI U — b~y FE2BEMTAHERLET, ZDL—
F~y X, BET ST — FORT BT 2 LR ESNTWET,

router bgp 1
address-family vpnv4
neighbor 2.2.2.2 route-map rtrewrite out

MPLSVPN )L— r 2 —4w FEZTZ DHBEEREFE
WORIZL, ZOFY 2—/LTitHT 28D Y UV — 2B LOBEEEFHRZ T~ LET,

IHHOMEEE, FICHR SN TORWIRY | ALY U —2LUEDOT~THY J—ZT
EATE £,

)1)—=2 115 HEEER

Cisco IOS XE Everest 16.6.1 MPLSVPN/L— K Z#—4 v " AN T RBIOT W w A
EEHZ 7 R ® Border Gateway
Protocol (BGP) 7 v 77—k
WXL Ch— K~ ¥—5 > bD
B2 AT D L MPLS
VPN/L— | & —75y MEEH
ZHEREDIN—T 4 I T—=7
N Ty TT— NIET D
REMENH Y 7,

Cisco Feature Navigator # 425 &, 77 v b 74 —LBI RNV 7 F 72T A4 A=V DY R—

MEHRZ R TE £9, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5H] 7B 7
7EALET,
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MPLS VPN-Inter-AS-IPv4 BGP 5 N )LEZH D
X TE

« MPLS VPN Inter-AS IPv4 BGP 7 ~ULfidfi (251 ~=2—73)

« MPLS VPN Inter-AS IPv4 BGP 7 ~Lfidfi (252 ~=—73)

« MPLS VPN Inter-AS IPv4 BGP 7 ~ULEMAGIC BT 2 1fH (252 ~<—2)

* MPLS VPN Inter-AS IPv4 BGP 7 ~ VBRI DX EH1E (254 _X—)

« b— b=y TOERK (262 ~—)

« MPLS VPN Inter-AS IPv4 BGP T ~LEAR D% E DFER (268 ~<—2)

« MPLS VPN Inter-AS IPv4 BGP 7 ~LVEAT D% ER] (275 ~—)

« MPLS VPN Inter-AS IPv4 BGP 7 ~LC A D% E DFEREIEE (290 ~<—)

MPLS VPN Inter-AS IPv4 BGP 5 N JLE2

COMEEFEHTLE, N—F YL T TA X=Xy FU—7 (VPN) —ER T /34 X —
Fv N —J 2RETEET, ZOFy hT—7 T, BEVAT AERLV—4 (ASBR) 23,
FanNf F—xvY (PE) —FDvALFFa khanl 59 AL vF 7 (MPLS) T~
PEDOIPv4NV— b ERHLET, V—hU 7L 27X (RR) (X, ~VFHhy7, wLF7a b
AR =S — =~ A 71 bz (EBGP) Zf#i L CTVPNv4/L— h&A3H# L £,
ZORRETIE. ASBRIZTNTD VPNv4 L— b T D BB < 2D £9, v—F U7
L7 B LT VPNv4 L— h k&M L, PE L — & ICHEET D & YEaEMEDN M B L £,

MPLS VPN—Inter-AS—IPv4 BGP T ~LEMARSEEIZIZ. ROFLERH Y 9,

e N— U T L7 ZEMHEHLTVPNvAL— N 28T 2 EJRRMED M B9 5« 2 ORREIL.
ASBR 739 XT® VPNv4 /L— N ZFF L, VPNv4 7L HASNWTL— F Rk T D%
E LY BILEEAMERCOET, ZORETIE, A— U 7 L7 X5 VPNv4 b— b &R
F952LT, Ry NV— 7R CORENEFELSNET,

cHEVPNaAT Ry NU—INVPN hTF7 7 4 v 7 OHfkRy NT—27 & U THEETE % : JE
MPLS VPN H—E XA 7 a3 f Z—%Jr LT, MPLS 7L} & D IPv4 L— F H 5% T
F9,
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MPLS VPN-Inter-AS-IPv4 BGP 5 < LEAEDRE |
B wPLS VPN Inter-AS 1Pva BGP 5 < LE

o BEBE LSR DD T VAR 7 0 N I VR RBEICAR D cET 52507 L AL vF
Jb—% (LSR) ABGP E°7 Th ®H 544 . BGP T MPLS 7 ~LOEAZFEIT T £,
N6 2O LSRET, MDOF~ULES 7 2 h a/UTbhEH Y F5 A,

s Bt 2T A (AS) OEEREBZ - IPvA/L— DB — KNS5 30 7% ARE29 5 EBGP
VIV FRADYR— "W EENTWET,

MPLS VPN Inter-AS IPvd BGP 5 ~JLEZ#h

Z OHEREIZIE. ROBIKFENL Y £,
*EBGP v VF Ry ITNRESINTZFR Yy MU —7 Tid, BT SA AT~V AL v F
/XA (LSP) #RETHHLENRH Y F3 (RFC3107) .

*PE 734 2T, BGP 7 _INEMi 2 YR — b9 54 A =T & FATTOMERDHY 7,
FATTE WG AIE, PET /3 A TEBGP 2T TE EHA,

» ASBR F® Point-to-Point Protocol (PPP) 1 7t /LfkiZ. ZDOHEETIIVHR— SN TV E
A,

* BGP A& —H— % T WP A % —7 = A AL, Cisco Express Forwarding (CEF) &
7213 B CEF & MPLS Z %R — h L TWHRERH Y 7,

MPLS VPN Inter-AS IPvd BGP 5 N JLEEFIZBE 9 B 1EER

MPLS VPN Inter-AS IPv4 BGP 7 ~ULEIAR & % ET D121, IRDOERDMETT,

MPLS VPN Inter-AS IPv4 BGP 5 ~/JLEEH DL E

COMRERHHT AL, VPN —E X T M ¥ — 3y T —27 % E LT, MPLS 7L
& IPv4 L— N ZRZHTEET, ROLIIC VPN —ER Ta M ¥ — 3y NT—7 %3#
ETEET,

e — RN T LI HL, wAFRy TS, w/F 7 a ka)LEBGP #f#H LT VPNv4 /L— |k
EAMLET, TORTETIE. BEVATLAZELZEN>THRI A MRy 7TE#RES L OVPN
FOVDHERF S N E T,

s 12— /VPENL—% (X1DPEI7E) X, YVE— FPE/L—% (PE2) ®O/L— FBLOT
VIR A BT DMERH D £9, ZOFRIT. RKONWTIOHIETPEL—FB X
N ASBR [ CAHACTE £,

e N¥~7— o =4 71 b2, (IGP) & Label Distribution Protocol (LDP; 7~V Af
7 hajL) : ASBRIZ. EBGP 2658 L7- IPv4 /L— R B L UYMPLS 7 ~/L % IGP
L LDPIZHEAMMTEET, TDOWHAHEETT,
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%
BeP L—7 « > 515 [

c NEpAR—4— A — o =A Fr 2/ (IBGP) IPv4 T ~LEAR : ASBR 33 L (X PE
J—HF 1%, EBEIBGP v a &AL T, VPNv4 & IPv4 /L— B L OYMPLS &
NNV ERBRTEET,

FE, v—bF U7 VLT XM, ASBR B8 Lz IPvd L— FEB X UYMPLS 7L %
VPN @ PE L —Z |[Z X Tx ¥4, ZiE. ASBR 78 IPv4 L— F B L OXMPLS T ~L %
N—PR )TV IR ERBTEDHEICTHIETERASNET, V= ) 7L 7 XiE,
VPNv4 /L'— % VPN DO PE L — X I L 9 (IRAIDESEZHAE2SMR) , L%
. VPNI1 Tix. RR1IE., ¥ L7 VPNv4 L— ~. B3I OVASBRI /558 L7 [Pv4 L —
h& MPLS 7~Vb% PELICIRL &9, A— U7 L2 22 LT VPNv4 b— b &t
ML, NS5O — &2 PEAL—XBIONASBRERATHIRETHZ & T, Ar—J7 /7%
R ATREIC 72 0 £97,

« ASBR |Z. EBGP Zff/H L CPE/L—& D IPv4 /L— & MPLS I~V L£4, Zh
2LV, CSCEARIRD T — RANT U TRA[RRIZR Y £,

29:EBGP £ & U IBGP #fEM L TIL— & MPLS S RV EBEMT % VPN

Multihop
RR1 Multiprotocal

RR2
T -]
__("'-- - - p—

SO

s j\ BGP IPv4 routes ?;

1 ¢ and label with
e _% multipath support %“H__
PEA ASBRA ASBR2 PE2
E
CE1 CEz
VPHA1 VPHN2

— -~ N ‘i
BGP /L—T 14 V&%
BGP V—7 ¢ V7 EHRITIZ, WOBEBNEENTWHET,
HEDIPT RLATHDERY NU—IFS (FLT 497 R)

s HEEL AT A (AS) /R : b— "R —H A L—F (ZEET A - HIZHIBT Ao AS D
UA b, VAMANORAOBEY AT AN 0 —H N —Z R BTV AT A TY, U A
FNORBEOBEEY AT MIa—IN—E LR BEWY AT ATHY | BHFIL, V—
NDEER L IR D AT AT LA TY,

s X ANKyTRED, AHEVAT L SRR ONTOMOIERZ TS 5 S @k,
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MPLS VPN-Inter-AS-IPva BGP 5 X LEHDRE |
B scricsnti— etz MPS SALSRIES LB AR

BGP IZEWNTIL— R EEHITMPLS SANILHEESNDFE

BGP (EBGP 3 X W'IBGP) T/— MBI T 256, 0L — MIvy B 7S TS
MPLS 7~V A C& £9, /L— hDMPLS 7~b~ v B ZERIZ, 20— MIBET 5
HHZZLBGPEFH A vE—VIC Lo TEESNE T, X7 A MRy TREDLLRWGEIL,
TV HERR SN E T,

i )7 BGP /L—# C neighbor send-label =~ > K& 31735 L, /L— k& & 112 MPLS 7%
NEREFETEDLI BN —FMTHAEILT RAZ A XENET, V—FBTMPLS 7L % %
BRIEETH D L IEFICRI v —varanbds e, ZNHDONL—E2 b DT TDOH(E BGP
7w 7T — MIMPLS 7S ET,

IW— by TE2FERALEEIL— DT NLR YT

W5 DON—2PMPLS 7L & L CV— M ZEAAT 5 L9 ICRESNTWDIEE, 3T
DN— IR~ AFTa b a LR L TR IS, 37X TO/— MIMPLS 7~V
WCWET, b— vy 7 E2EHLT, L—ZBOMPLS 7~V OEARAZHIEHCE £d, L—
<~y 7 THETE S /L— MIKDEEBY TT,

« MPLS 5~V A FAIT B0 —% OA . MPLS S~V 2 HEH LTl T 50— FERET
=F7,

¢ MPLS 7NNV EZIETHNL—HOHAE, T ANSEL— FEBIOBGP 7—7 /T A A
h—=NT2BL— EBETEET,

MPLS VPN Inter-AS IPvd BGP 5 N )LEEH D EXTE A%

UTOIZ, WOREZRLTWET,
« ZOBREZ, 250 VPN THE SN TV ET,
« ASBR (X, MPLS 7 ~Lff& D IPv4 )b— b &M L E37,
«L—RNU 7 VL7 ZiE, ~/LF Ay 7 MPLSEBGP Zf#i ] L T VPNv4 L — h &2 L 7,

e )L— YT LI ZL, FOREVAT LANOMONL—Z|Z IPv4 LV— B LT VPN4 /L—
N ML E9,
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%
IPvd L— k35 & U MPLS 5~ L% %187 % AsBR0EE [

30:IPVEIL— b EEUMPLS SRNIVERET 5200 VPN —EX TO/A Z—DRTE

Multihop
Multiprotocol bb.bb
EBGP RR2
exchange
IPvd4 BGP +

labels exchange
with multipath
support

ASBR2 PE2
XN ffff

52

CE2

nn.nn

-

==}

IPvd )L— FE LU MPLS SARJLAE3HT 5 ASBR DL TE

DR AT ZFELT LT, ASBRZREL., MPLS 7-~UL{tZDBGP/L— FZEATEX 5L 91T

LET,
FIEDHE
1. enable
2. configure terminal
3. router bgp as-number
4. neighbor {ip-address| peer-group-name} remote-asas-number
5. address-family ipv4 [multicast | unicast | vrfvrf-name ]
6. maximum-paths number-paths
7 neighbor {ip-address| peer-group-name} activate
8. neighbor ip-addresssend-label
9. exit-address-family
10. end
F e D
ARV KRFERETIVaY B#
RATwv 71 |enable ¥t EXEC E— RE A LET,
£ e MAU—REANLET FERENTZHE)
Device> enable
RTwF2 |configure terminal ya—r L ar 74X al—v gy B— RaBbh
11 LET
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B re— 55U MPLS SRLERET B ASBRORE

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

ARV FFEREETIVa Yy

S

Device# configure terminal

ATvT3

router bgp as-number

1 -

Device (config)# router bgp 100

N—HF a7 4 Fal—aryE—RefBLE
7

« as-number : > BGP L — H |Tk4 B —Z %

REL, RHCESNDLV—T 4 v T HERO X
X T T HABUAT LADOF T, ANEOH
PRIZ1~65535CF, WE*y hU—27 Tl
TEL7 A= FNAHEY AT LFE B OHIH
1%, 64512 ~ 65535 T,

ATvT4

neighbor {ip-address| peer-group-name} remote-as
as-number
1

Device (config) # neighbor 209.165.201.2 remote-as
200

BGP XA N— T —TNEF~v LT 7r han
BGP %A N—F—7 ez MY ZBIMLET,

e ip-address5 | #iZi%, RAX—DIPT KL A%
ELET,

* peer-group-name 5|%%(21%, BGP £ 7 /' /L —7
DAFTEEE L ET,

e as-number 31#C1X. A NRN—RRBB LTS H
AT LAERELET,

ATy TH

address-family ipv4 [multicast | unicast | vr fvrf-name
]

1 -

Device (config-router)# address-family ipv4

EHETPvA 7 KL A L7 4 v 7 A& 4 % BGP
RMEDN—=T 4Ty ar BERET DO,
TRLATZ77IV ar74F¥alb—v g F—FR
R L ET,

 multicast %¥—7Y — KT, IPv4 v /L F Fx A
N7 RLVA LT 407 AEBELET,

eunicast ¥—Y— FTCl%, IPv42=F ¥ A T
RLAZV7 4 w7 AZEELET,

o vif vif-name % — 7 — REB L5 TIE, %
DIPVAT RLA 773 a7 4FXal—
va v E— N awy MCBEEf T 5 VPN L —
T4 TR IR (VRF) A VA S ADA,
AIZIEELET,

ATvT6

maximum-paths number-paths

1 -

Device (config-router) # maximum-paths 2

(EE) IPIL—T 47 70 haLinPR— kT
X DA HIV— N DR REEFIE L £,
number-paths 5821, IPAV—FT 477w b3
PIV—F 4 T T—=TWNIA VA =T BT 1
Jb— F DR A 1~ 6 OFPHTIEE L £,

—

1K
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%

venva L— x5 T s — kU 7L anEE [

ARV FFEREETIVa Yy

E:)

R F 171 |neighbor {ip-address|peer-group-name} activate RAN— —F L DERETHEA F—T NI L E
i - 7o
Device (config-router-af)# neighbor 209.165.201.2 o ip-address 51821, RAN—DIPT KL A%
activate ?Eﬁ L/jz_g—
» peer-group-name 5|$%(21X, BGP £ 7 7/ L—7
DAFTEEELET,
R w78 |neighbor ip-addresssend-label BGP /L — b & & £ 12 MPLS T ~L % % A /\— BGP
5l - N—BIZFEETEDLLIITBGP L —F ERELE
Device (config-router-af)# neighbor 10.0.0.1 7r°
send-label s ip-address 51 8ZIE, XA N—L—FDIPT R
VAEIRELET,
RAFw 79 |exit-address-family T RLATZ7IUHTE— RE2KTLET,
i -
Device (config-router-af) # exit-address-family
A7y 710 |end (LE) BT LT, FHEEXECE— RIZRED £
i -

Device (config-router-af)# end

VPNV )L— FZRET BIL— ) TLIRDEKRTE

FIRDEE

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h

1R BHHIIZ

N—FD TV ZTwNLF Ry T, w/F 7o ka)L EBGP Zff ]l LT VPNv4 /L— | Z55#
TEXHE2ICTDICiF, ROFIEEFITLET,

F72. ZOFIETIZ, BEV AT AMTRZ A MRy ZERB L OV VPN 7L MR S b
FIOoHEELEY, ZOFIETIE, Hlé LTRRI Z#EHALET,

enable
configure terminal
router bgp as-number

address-family vpnv4 [unicast ]

NG AWN

neighbor {ip-address| peer-group-name}

neighbor {ip-address| peer-group-name}
neighbor {ip-address| peer-group-name}
neighbor {ip-address| peer-group-name}

remote-as as-number

ebgp-multihop [ttl]
activate
next-hop unchanged

1k

-



B ovene—rExBTIL-FUTLY S0RE

9. exit-address-family

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

10. end
FED M
av U RFEEEFETFTIa Y B
AFwvF1 |enable ¥ifE EXEC E— K2 LET,
1 e NMAT—REANLET EREINTZHE) .
Device> enable
25w F2 |configure terminal Ja—rL Ay T 4 Xalb— gy - Rt
5 - LETS
Device# configure terminal
AT w73 |router bgp as-number N—R a7 4 Fal—gryE— Rl LE
&1 kR
Device (config) # router bgp 100 * as-number : .O BGP /L —Z |Z%4 B/ —Z %
FBEL, RFRIESNDILV—T 0V TIEHROH
Xl e THHBU AT ADOF T, ARNEOH
FHIZ1~65535CF, Wiy hU—27 CTfEH
TELTTAX— MNAEV AT LFZOHH
X, 64512 ~ 65535 T9,
B AT LB FIT LT, o BB 2T A
WND/L—% TRRI DEFESNET,
X w 74 |neighbor {ip-address|peer-group-name} remote-as |BGP %A /N\— F—T N FE - ld~w/F e han
as-number BGP %A "— F—Fc hU BN LET,
Lk « ip-address 31 521X, R A N—DIPT RL A%
Device (config) # neighbor 192.0.2.1 remote-as 200 ?EiEIJEEij
* peer-group-name 5|%¥%(21%, BGP £ 7 /' /L —7
DA ETRE LET,
s as-number S1EZIE, XA N—BNELTWDHH
AT LAERELET,
ATFvTH address-family vpnv4 [unicast ] TRLAT77IY ary74F¥al—TgrF—F

—

1 -

Device (config-router)# address-family vpnv4

1K

ZRA LT, BRI A _X—h Xy hU—7
N—324 (VPNv4) 7 RLAT VT 4 w7 A%
i+ 5, BGPREDNL—TFT 4 TR yiark
mELET,
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%

venva L— x5 T s — kU 7L anEE [

ARV FFEREETIVa Yy

E:)

sunicast ¥—7— K ({E&) &, VPNv4 ==
XY ARNTRLRA L7497 ARBELE
ﬁ—o

R T w76 |neighbor {_ip—address| peer-group-name} HEFER SN TWRWRy NT—27 EOSNTET )
ebgp-multihop [ttl] 50 BGP i %% 1F AfL, £7-Z D E T ~D BGP
B - R
Device (config-router-af)# neighbor 192.0.2.1 . ip—address @I;ﬁc:{j\ BGP ;d—ﬁ;j\,]’ N—D IP
ebgp-multihop 255 7 RL R %_’:FEH/]? Livg;_
« peer-group-name 41%121%. BGP v'7 7' —7F
DARTEIEE L ET,
o ttl 5IERITIE. 1~ 255K v F OFPHOIFHE AT HE
R A fRE L7,
R w77 |neighbor {ip-address| peer-group-name} activate FAN— —F L OERWE A F—T N L E
1 - kK
Device (config-router-af)# neighbor 192.0.2.1 * ip-address 3 1#%121%. RA X—DIPT KL A%
activate *EE L/i,g\_
* peer-group-name 5| #¢i21X, BGP &7 7 /L—7
DAFTEEE L E T,
AT w78 |neighbor {ip-address|peer-group-name} next-hop |4 #BGP (EBGP) ~/LF &Ky FET T, X7 A |k
unchanged Ry TEEFFTIEETCXLHLIICLET,
il - < ip-address §1#0i21E, %2/ A b Ky FDOIP T
Device (config-router-af)# neighbor 10.0.0.2 RLAZEELET
next-hop unchanged °
* peer-group-name 51 821X, X7 A b AR ST
HHBGP ET SNV —T DRI ERELET,
25w F9 |exit-address-family T RLVATZ7IVHTE—REKTLET,
i -
Device (config-router-af)# exit-address-family
AFv 710 |end (EE) ¥ T LT, FHEEXECE— RIZRED £,
51

Device (config-router-af) # end
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B cex7imcyE—r—FERBTBIL— LU TLY A ORE

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

BEVATLHATYE—FMIL—FZ2RBTEHIL—FIJITLIIDERTE
RR 728 ASBR "6 E L7z IPv4 L— P B LT~V 2 B AT AWNOD PE L—Z IZ KT &
HETTHITIE, WOFIRZFATLET,

ZiE, ASBREBIXOPEL—ZZRRDONVN—KY TV I X 75347 MNZTDHZEIZE-T
EHEINET, F/2. ZOFINETIE, RRTVPNW/L— M EEMTE 5 L 52325 FEIC>N

THaHLE7,
FIEDHE
1. enable
2. configure terminal
3. router bgp as-number
4. address-family ipv4 [multicast | unicast | vrfvrf-name ]
5. neighbor {ip-address| peer-group-name} activate
6. neighborip-addressroute-reflector-client
7 neighborip-addresssend-label
8. exit-address-family
9. address-family vpnv4 [unicast]
10. neighbor {ip-address|peer-group-name} activate
11.  neighbor ip-addressroute-reflector-client
12. exit-address-family
13. end
FIED

ARV RFERRETO Y

E:)

ATFv 1 |enable
1 -

Device> enable

¥iME EXEC E— R&A%NZ L £,
e NR2AT—REASLET (FERENEZHE) .

XF w72 |configure terminal

1 :

Device# configure terminal

Jua—) a7 4 FXal—g )y T— REHE
Liﬁ‘o

Z5w 3 |router bgp as-number

1 -

Device (config) # router bgp 100

J—H a7 4 FXalb—ay ET— RERBLE
TO

 as-number : fti> BGP /L —Z |ZxfT B )L—HF &

FREL., REHCESNDNV—T 4 VT ITHERO #
X 7T HHEV AT LADEK S, BHMEOH
PHIZ1~65535CF, Wiy hU—27 CTfEH
TEL7T7AX—FEET AT LF S OHIH
L. 64512 ~ 65535 T,
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| MPLS VPN-Inter-AS-IPvd BGP 5 N LEZFR D FE

BRVRFLANTYE—r—raRBTHL— U TLoa08E ]

ARV FFEREETIVa Yy

E:)

A/ A7 MBI - T, o BEEY 2T A
NDL—H TRRI BNEEINET,

A5 w74 |address-family ipv4 [multicast | unicast | vrfvrf-name | fE# [pyv4 7 KL 2 7 L7 4 v 7 Z & f#i 4+ % BGP
] MEDN—T 4Ty a Y ERET DO,
i - TRVAZ7IY ar74Xalb—vart—F
Device (config-router)# address-family ipv4 %F}ﬁﬁé‘bi'@_o
e multicast ¥— 7 — RTiL, IPv4 v /L FF ¥ &
FTRVATFVLT 4y 7 AERELET,
eunicast ¥ — 7 — R Tl{I, PV4Z=F ¥ A 7T
RLUA VLT 47 AZtEELET,
e vif vrf-name ¥— 7 — REB XG4 Tlx. %
DIPVAT RLA 773 a7 4FX¥al—
va v E— K avy FICBEEMNT 5 VPN L—
T4 T BXOMRE (VRF) A VAR U ADEL
RIZIEE L ET,
R w75 |neghbor {ip-address|peer-group-name} activate FA IN— JL—H L DIERTHAE A T —T I LE
1 - EE
Device (config-router-af)# neighbor 203.0.113.1 s ip-address3 3%, XA RX—DIPT7 KL A%
activate jﬂa,—i. Li'@ao
* peer-group-name 5 #4121%, BGP &7 7 L—7
DAETEFEE L E T,
25w F6 |neighborip-addressroute-reflector-client N—H%BGPNL—h V7L 2L LTHEL, i
i - ELIZRAN—2ZDI TA T b LTHRELE
Device (config-router-af)# neighbor 203.0.113.1 ﬁ—o
route-reflector-client . ip-address %I%UZ&:L Y 5/1, 7 ]\ & LT%&%[J
ENDBGP RAN—DIPT KL AZEELE
R
AFw 71 |neghborip-addresssend-label BGP /L— | & & 12 MPLS T L% % A /S— BGP
i - N—FIZE[ETE DL HICBGP L— X % E L &
Device (config-router-af)# neighbor 203.0.113.1 j‘o
send-label s ip-address 51821, XA N—L—FDIPT K
VAZIRELET,
RTwv 78 |exit-addressfamily 7 RLAZ7 7YY TE—REKTLET,
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

ARV FFEREETIVa Yy

S

Device (config-router-af)# exit-address-family

RFw 79 |addressfamily vpnv4 [unicast] TRLA 77 a2y 742l —YarF—FR
Bl - BRI LT, BE¥EVPNVAT RLA ST 4 v 7 A
Device (config-router)# address-family vpnv4 75?{4%5”3@”6 BGP R ON—TFT 4T g
ERELET,
s unicast F—U— F (fEE&) I, VPNv4 =
FYARNT RVRATVT 47 AZRELE
R
X w710 |neighbor {ip-address|peer-group-name} activate FA N— J— & L DIERAZWE A F— T NI L E
il - EE
Device (config-router-af)# neighbor 203.0.113.1 . |p-addre$§‘|§ju:§j:\ XA NRXR—DIPT KL A%
activate E”Ebiﬁ‘o
* peer-group-name 5| #%121%, BGP £ 7 7 L—7
DAFTZFRE L T,
X w711 |neighbor ip-addressroute-reflector-client RR R A N_N—)L—X|ZIBGP L— F & JEREB LD
15“ : @: L/i‘j—o
Device (config-router-af)# neighbor 203.0.113.1
route-reflector-client
A7y 712 |exit-address-family TRLVRAT77IVHTE—REKTLET,
i
Device (config-router-af)# exit-address-family
A7y 713 |end (LE) # 7 LT, FFHEEXECE— FIZREY £
i -

Device (config-router-af)# end

IL— by TDERL

N—hr~y7E2FEHTHE, MPLS 7L L CERAMATHV— hEBETEET, £,
JL—HNZE L, BGP T — 7 /LIZEMT D MPLS 7Lt &D/L— hEEETHZ L TE

—

3279‘*0

N— b vy I T7 7RV A NEEELET, L— 2T 27EBAYRANMIAAL, b—Fvy
THERBETALEXIZT 7EAY X NEEELET,

WOFNEZFEITTHE, ASBRIEFH LT, L— b~y 7 THREINLTWSH/L— kL EHIZMPLS
FSAYULERFETEET, £/, ASBRIFLV— F~y P THRESNT-IL— FNOLESZITANE

B

1K

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av



| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%
#EL—rAOL— ey ToRE [

EEIL—FHDIL— LTy TOERE

BEN— b T 4 NE ) TTH0— s~y T EERT DI, ROEEZFIATLET, 77
T AU X NEERL, V—& TZIFANTBGP 7— 7 LB EE A L— MEEELET,

FIEDHE
1. enable
2. configure terminal
3. router bgp as-number
4. route-map route-map name [permit|deny] [sequence-number]
5. matchip address {access-list-number | access-ligt-name} [ ...access-list-number | ...access-list-name]
6. match mpls-label
7 end
FlIgn 4
ARV FFERET7IVa Y B#
AT w71 |enable Rt EXEC E— RZ A LE T,
i : e NATU—FRKEADNLET EREINTEHE)
Device> enable
ATy 72 |configure terminal Ja—sbar 7 4 ¥ab—vay ®— Relh
15“ : L/iﬁ—o

Device# configure terminal

A 7 3 |router bgp as-number N—F AT 4 Xal—aryT— REHEBELE
B R
Device (config)# router bgp 100 e as-number : ﬂ'ﬂ@ BGP /L —# l:;ﬁ@—é/l/v—ﬁ %

FBEL, RFHCEINDILV—T 4 U TIHEROZ
X T ETHAMEV AT LOE S, AMEOHR
PHIZ 1~ 65535 C9, Wilkxy U —27 CfiH
TELTT7ARN—FEREV AT LESDOHIH
1L, 64512 ~ 65535 T9°,

HEV AT LAEZICL T, thoHBEY AT A
WD /L—% T RRI BNEFEINE T,

Z 5w 7 4 | route-map route-map name [ permit | deny ] FBELIEARCA— M~y F2ER L ET,
[ sequence-number ] . . .
cpermit ¥ —U— RZEETH L, TITOSEM:
K BT SNTBEICT 7 v a v INEIT SN E
Device (config-router) # route-map IN permit 11 7f0
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4 F I



B sz —rmoL— v TomE

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

ARV RFERETIVa Y

B8

cdeny ¥ —U— NZHRET D &, TXTORMEN
Wl SNTGET 7 v a v inFEITShEYE
/Vo

* sequence-number 5| A FEET H L, L—b~v v
TR T CEET, HEOL— b~y
TIMFEL, TNDIETTAFY T 4 ZRET
LG, TNENCESEEHV Y TES, i)
R BIEWETDNL— <y RFEEIN, K
122 HEDITERNWE B DL — k= v )N FELE
L. ELURE S [FIEE T,

ATy Th

match ip address { access-list-number | access-list-name}
[...access-list-number | ...access-list-name]

1 -

Device (config-route-map) # match ip address 2

AT 78 A U A MNERITLRT 78R U AT
RSN sdeRry NU—0F ST RLAEZELT
NTON—FZBLT D0, E£TT Y X LT
R = =T T EFITLET,

s access-list-number 51#1%. EHET 72U X |
FFIET 7 B2 U A FOFB ST, 1~199
DERETRETE LT,

s access-list-name 7813, ZHEET 72X U X M E
TXEET 78 AU A FOLEITY, 1~ 199
DEHEFRETEZ LT,

ATvT6

match mpls-label
1 -

Device (config-route-map) # match mpls-label

J— I — b~ v T THRE INZRME 2595
&. MPLS 7L & &TeL— b OHEA M ENE T,

ATy T1

end

1

Device (config-router-af)# end

(FEE) & T LT, FHEEXECE— NIZED £7°,

EEIL—

FIRDOHE

e

FEDIL— LTy TOHTE

BEN—b BT ANEZ ) TTEL— Ny T EERT DI, ROEEEZFITLET, T2
T AU A MEERR L. MPLS 7~ULAfEH L CL—ZICEAM & 50— b E2faELE T,

enable
configure terminal
router bgp as-number

pPwbd=

1K

route-map route-map name [permit | deny] [sequence-number ]
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%

F IR D FH

5. matchip address { access-list-number | access-list-name}

6. set mplslabe
7 end

sEL—rAOL— ey ToRE [

[...accesslist-number | ...access-list-name]

ARV RFFERERTI VA Y

=)

&I

enable
1

Device> enable

HrtE EXEC =— RZHFI L ET,
e NRATU—KREANLET (FEREINEHE)

ATy T2

configure terminal

1 -

Device# configure terminal

Ja—r )L ar7 4 Xalb—3 gy T— RiBits
L/i—g—o

ATvT3

router bgp as-number

1

Device (config) # router bgp 100

J—R a7 4 F¥al—ary E— Rt LE
R

e as-number : 1> BGP L —F 1T B/ —HF %
BEL, RFFCESNDV—T 4 V7 IFE#RO X
X T T HHEEVAT LAOE S, HRMEOHR
PHIZ 1 ~ 65535 T, Nilkxy hU—2 CfiH
TELTTARX— ARV AT LFSOHIH
L. 64512 ~ 65535 CT9°,
ASTEFIZL - T, OB AT AND L —
2 ~® RR1 DNFE I N ET,

ATvT4

route-map route-map name
[permit | deny] [sequence-number |

1 -

Device (config-router)# route-map OUT permit 10

FBELELBICL— b~y 7T2ERLE T,

cpermit ¥ —U— REZFEETDH L. TXTOEME:
BT SNTHRICT 7 v a v inFE irans
—é—O

sdeny ¥ —U— REHEET D L. TXTOSEMN
W SN BILT 7o a UINFEITSNER
Ao

« sequence-number B A ET H L, L— v
FERIENAT T CE LT, EROL— ]~
TINGFEIEL, TENOIZTITA XV T 4 HHET
LD%a. TNENICESZEID S TET, fKfl
ZEBERWE SO — b~y TREES L, K]
22 F/EDITENEB DL — b vy TRFEEES

. ENLIELREETY,
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

ARV RFERETIVa Y

B8

Z 5w 75 | match ip address { access-ligt-number | access-lit-name} | (=7 7+ 2 J 2 hE7-I3EET 7 A U A R T
[ ...access-list-number | ...access-list-name] HR SRS R Y T — 2R/ ET RL A &St
51 RTOA— FEET B, £72385 v MK LT
Device (config-route-map)# match 10.0.0.2 1 /—‘KO U =T A \/y%gﬂéﬁi Li—g«o
* access-list-number 5|80, EHET 7 AU R |
FITHEET 78 A Y A FOFESTT, 1~199
DR ERETEET,
s access-list-name 518i%, HEET 7 AV X M E
TAIIER T 72 AU A FOLREITT, 1~ 199
DR ERETEET,
AT 76 |set mpls-label Jo— R3)V— b T THRIE SN AT T
Bl - By MPLS 7L & L TL— &R C&E 5 &
Device (config-route-map) # set mpls-label QGZZL/jETfO
RFw 77 |end (FEE) # T LT, FHEEXECE— RIZREY £,
1

Device (config-router-af)# end

ASBR~DI)L— k< v TD1EF

ASBR T/— h= v 7 EFHTEA L9512, WOFNEEZFEITLET,

FIEDEE

FIRD

enable
configure terminal
router bgp as-number

neighbor ip-addresssend-label
exit-address-family
end

NSO A WN S

address-family ipv4 [multicast | unicast | vrfvrf-name ]
neighbor ip-addressr oute-maproute-map-nameout

ARV KRFERERETI V3 Y

=)

ATy T

enable
1 -

Device> enable

it EXEC E— FE Az LET,
e NRAU—FREANLET (FEREINEHE)

—

1K
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%

asBR ~L— k< v T70iER [

AU RFERETIVa Y

B8

R w72 |configure terminal Ja—r)ar7 4 ¥al—3 gy T— iRt
1 LET,
Device# configure terminal

Z w3 |router bgp as-number Jo—H a7 4 Xal—rary T— RREBBLE

1

Device (config) # router bgp 100

ﬁ‘o

« as-number : 10> BGP /L —Z 259 B )L — & %
FBEL, RFFCESNDV—T 4 V7 IEROZ
X T hTHABVAT AOES, AMEOH
PAIZ 1 ~ 65535 T, NiExry hU—27 Tl
TX57 74— NAREV AT AFZOHA
1. 64512 ~ 65535 T,

A AT AR > T, oA 2T A
NDO/L—HTRRI BEEINET,

ATvT4

address-family ipv4 [multicast | unicast | vrfvrf-name ]

1

Device (config-router) # address-family ipv4

Y IPvA 7 KL A F L7 4 w7 ZA%H9 %5 BGP
REDN—=T 4Ty vareRZET DD,
TRLVA 773 a7 4F¥alb—vgyEF—F
R L ET,

e multicast ¥ — 7V — R TCld, IPv4~/LFF ¥ A k
T RVA T VT 4w AZBELET,

e unicast ¥— YU — RTiL, IPv4 2=F ¥ A K T
RLATVT 4 w7 A%EELET,

s vifvrf-name ¥ — 7 — REB L OB T, #HD
IPvd 7 RL A 773 a7 4FXal—33
v E— R avwy NZEEMT S VPN V—T 4
Y I BIOHEE (VRF) A VA U ZADAHIZ
BELET,

ATvTh

neighbor ip-addressr oute-maproute-map-nameout

1

Device (config-router-af) # neighbor 209.165.200.225
route-map OUT out

HEAL—NMIV—b v~y 7 Z2EALET,
* ip-address 5152 ClX, V— b~y 7 EBEHT D
N—hMEHRELET,

» route-map-name 5|3 Cix, /L— b~ v 7 DL4H]

ZfRELET,

sout ¥—7U— RTIX, BEL—FIA— ey
TEEALET,
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MPLS VPN-Inter-AS-IPv4 BGP 5 < LEAEDRE |
B wPLS VPN Inter-AS 1PV BGP 5 X LB DR E DR

ARV REEEFET7IVa Y B

R T v 7 6 | neighbor ip-addresssend-label JL— k& & HITMPLS 7L EEET H— & O
1 - BEA T RARZ A X LET,
Device (config-router-af)# neighbor 209.165.200.225 * ip-address S5 ClE, —bhEEHITMPLS 7%
sendriaped NERETEDN— S ERELET,

ATy 71 |exit-address-family T RLATZ7I VY TE—REKRTLET,
1 -
Device (config-router-af)# exit-address-family

RTwv78|end (EE) ¥ TLT, FHEEXECE— RNIZEY £,
1 -

Device (config-router-af)# end

MPLS VPN Inter-AS IPv4 BGP 5 ~ )L EE#h D 5% 7E D =2

RIEICONWTE, ROKZZRLTIIZEW,
B31: PV — b E KU MPLS SRLERHY 5 200 VPN Y—ER F0/3( ¥ —DHRE

Multihop
Multiprotocol bb.bb
EBGP RR2
exchange
d » AS 200
IPv4 BGP + Ny

labels exchange
with multipath '~

support @ )

ASBR2 PE2
XN ff.ff

52

CE2
nn.nn

-

==}

N— KU 7 VL7 Z%EfHLTVPNv4 L— h&EAA L, ASBR Z{fif L CIPv4 7~V & EAR 9
LA, IROFNEITHE > TREZHER L £,

IW— K )DL ABEDHESR

N—h VTV 7 ZRECHRT DI, ROEEZFITLET,
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%

FIRDEE

F IR D8

1. enable

2. showip bgp vpnv4 {all |rd route-distinguisher | vrf vrf-name}

3. disable

CE1 [ CE2 D4y kU — o Blgmsetitgamnisn s o [

[summary] [labels]

ARVKRFERERETY VY

=)

AT v 71 |enable FiHE EXEC E— REZBAC L E T,
1 s RAT—FREANLET (EREINEHE) &
Device> enable
AT w 72 |showip bgp vpnv4 {all |rd route-distinguisher | vrf (&) BGP 7 — 7 M5 D VPN 7 R L A EH %
vrf-name} [summary] [labels] FHRLET,
i - c— M) T LI ERICY AT Ry T TS
Device# show ip bgp vpnv4 all summary o k=)L, EBGP vy Y= ‘/b:ﬁ@ L. /L—}h
Bl - U7 L7 T VPNv4 L— F B3AH ST
Device# show ip bgp vpnv4 all labels 52 t %ﬁﬁ%@ﬁ—é L:Li‘ all ¥ —U— ]\k
summary ¥ — U — R4 57 LT, showip bgp
vpnvd < R&EfERA L E9,
s 2wy FHADRBO 24710, ROEHA R
SNFET,
« LT 4 w7 ANPEL DB FE S TRR2
ICEIRTWD Z L,
« LT 4 w7 ADRR2 B EE & T PEL
WCESR TS Z L,
e Jb— KU 7 L7 ZET VPNv4 7 ~LIERN A
ENTNWD Z L EMHERT HITIE, alF—T—
R & labels ¥ —U— RZ4#57E LT, show ip bgp
vpnv4d v Raf L £,
ATy 73 |disable EE) #%T7L T, =—%—EXECE— KNIZKEY £
1 - KR

Device# disable

CE1[CCE2 D4y FT— BEREHIBHRMNH S Z & DHEER

Jb—% CEl )L —% CE2 DNLRI > TW\W5 Z & ZHERT HITIE, ROMEEALFEITLET,
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B reccory FU— s BEETEEEESS S S L ORE

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

FIEDHE
1. enable
2. showiproute [ip-address [mask] [longer prefixes] ] | [protocol [process-id] ] | [list
access-list-number | access-list-name]
3. disable
FlED
ARV FFERET7IVa Y B#)
ATy 71 |enable Fi#E EXEC £ — FE AT L ET,
{5 e NAU—REANLET (FERINTHGH) .
Device> enable
R 5w 72 |show ip route [ip-address [mask] [longer N—=TFT 4 T T =T NVOBIEDRELFR R LET,
prefixes] 1 | [protocol [process-id] ]| [list . 5 . )
access-list-number | access-list-name] « ip-address 5 %% 457 L T show ip route =2~ >
FZEH LT, CELIZCE2~D/L— F R EEh
B TVWB T L AR LET,
Device# show ip route 209.165.201.1
«showiproute =~ > K& LT, CEl 2354
L7c— h &R LET, CE2~D/L— k3 Y
AREINTNWDHZ EZMERLET,
AT 73 |disable (EE) #TLT, =2—H—EXECE— NIZRY %
{5 EE
Device# disable

PE1ICCE2D Ay bT—0 BELERREIMEIFHRM H D Z & DFER

JL—% PEl 23/L—% CE2 D NLRI Z# 5> TW\W5 Z & ZHERT HI1%, ROMEEAEFEITLET,

FIEDEE

1. enable

2. showiproutevrf vrf-name [connected] [protocols [as-number] ([tag] [output-modifiers] 1]
[list number [output-modifiers] ] [profile] [static [output-modifiers] ] [summary

[output-modifiers] ] [supernets-only [output-modifiers] ] [traffic engineering [output-modifiers] ]

3. showip bgp vpnv4 {all |rd route-distinguisher | vrf vrf-name} {ip-prefix/length
[longer-prefixes] [output-modifiers] ] [ network-address
[mask] [longer-prefixes] [output-modifiers] ] [cidr-only] [community] [community-list]
[dampened-paths] [filter-list] [flap-statistics] [inconsistent-as] [neighbors] [path[line]
] [peer-group] [quoteregexp] [regexp]l [summary] [tags]

4. showip cef [vrf vrf-name] [network [mask] ] [longer-prefixes] [detail]

5. show mplsforwarding-table [ {network {mask|length} |labelslabel [-label] |interface
interface | next-hop address|Isp-tunnel [tunnel-id] } ] [detail ]

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X f v F) W/ILFFO AL SRV AL vF2S (MPLS) av 74 F¥al—>av
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%
PE1 2 CE2 D v k7 — 4 BEIZTaEttiEmnn 5 Lok [

6. showip bgp [network] [network-mask] [longer-prefixes]
7. showip bgp vpnv4 {all | rd route-distinguisher | vrf vrf-name} [summary] [labels]

8. disable
FIEDFHHMA
AT RERIET7TIa Y B#
AT w71 |enable K EXEC E— REANC LET,
Bl - e NRATU—KREANLET (ERENZHED)

Device> enable

Z 5w 72 |show ip routevrf vrf-name [connected] [protocols (L) VRF \ZBHEAHT SN TWD IP b—F ¢

[as-number] [tag] [output-modifiers] ] [list IF—T N A FR LT,
number [output-modifiers] ] [prdfile] [gatic[output-nodifiers] ] _ )
[summary [output-modifiers] ] [supernets-only showiproutevrf =2~ RZMH LT, —X
[output-modifiers] ] [traffic engineering PE1 3/L—# CE2 (nn.nn.nn.nn) 5 /b— R %&
[output-modifiers] ] EELTWAHZ L 2R LET,
1 -
Device# show ip route vrf vpnl 209.165.201.1

Z w3 |showip bgp vpnv4 {all |rd route-distinguisher | vrf (FE) BGP 7—7 /60D VPN 7 R L A E# %
vrf-name} {ip-prefix/length FRLET,
[longer-prefixes] [output-modifiers] ] [network-address ) .
[mask] [longer-prefixes] [output-modifiers] ] « v—4 PE2 3V —4 CE2 D BGP 1+ 7 A A v
[cidr-only] [community] [community-list] TThD L EERT HITIE, wrf £iTall
[dampened-paths] [filter-list] [flap-statistics] X —U— REE L T showip bgp vpnv4 =<
linconsistent-as] [neighbors] [path [line] R&EfHLET,
] [peer-group] [quote-regexp] [regexp]
[summary] [tags]
1 -
Device# show ip bgp vpnv4 vrf vpnl 209.165.201.1

R w 74 |show ip cef [_vrf vrf-name_] [network [mask] ] (FE) Bk fE#~X—=2 (FIB) o> Y ZFKR
[tonger-prefixes] - [detall] FHh, KX FIB OV~ U~ FRLET,
- « show ip cef =~ R4 A#Jf] L T, Cisco Express
Device# show ip cef vrf vpnl 209.165.201.1 Forwarding (CEF) = FUMNIELWT & %7

BLET,

R 7 75 | show mplsforwarding-table [ {network {mask|length} | ({1-&) MPLS #5i%fE#-~<— 2 (LFIB) ONKEH %
|labelslabel [-label] |interfaceinterface|next-hop |z %4,

address| Isp-tunnd [tunnel-id] }] [detail]
« show mplsforwarding-table =~ > K& L

Bl - T. BGP* 7 A hhy T —% (HEY AT A
Device# show mpls forwarding-table fﬁﬁ) » IGP 3/\“/1/;&5%%3 Lij—
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

B recceoxy ro—sBETREERSSH S S L ORR

ARV KRFERIETI Va3 BHY

A7 76 showip bgp (fF55) BGPA—F 4 v 7 F—TADx N 25
[network] [network-mask] [longer-prefixes] RLET,
- e showipbgp 2~ > RZEH LT, UE— D
Device# show ip bgp 209.165.202.129 PE /L —# (PEZ) @vjx\/y%ﬁﬁgﬁbi‘j—o

Z 5w 77 |show ip bgp vpnv4 {all | rd route-distinguisher | vrf ({£#&) BGP 7—7 6D VPN 7 R L A fEH &
vrf-name} [summary] [labels] FHRLET,
i - «PE2 /57 KX A ZE7= CE2 O VPN F X
Device# show ip bgp vpnv4 all labels JVERERRT AT, show ip bgp vpnv4 all

summary 2~ R&afiH L £7,

AT 78 |disable (&) #¥TL T, 2—¥—EXECE— NIZRD £

i) LK

Device# disable

PE2 [CCE2 Dy b T —4 REREMERHMN H S Z & DFERR

PE2 N CE2IZT 7 BATE S Z L2l T 2101%., IROEELZEITLET,
FIEDHE
1. enable
2. showiproutevrf vrf-name [connected] [protocol [as-number] [tag] [output-modifiers] ]
[list number [output-modifiers] ] [profile] [static[output-modifiers] ] [summary
[output-modifiers] 1 [supernets-only [output-modifiers] 1 [traffic-engineering
[output-modifiers] ]
3. show mplsforwarding-table [vrf vpn-name] [ {network {mask |length } |labelslabel [-label]
| interface interface | next-hop address | Isp-tunnel [tunnel-id 1}] [detail]
4. showip bgp vpnv4 {all |rd route-distinguisher |vrf vrf-name} [summary] [labels]
5. showip cef [vrf vrf-name ] [network [mask] ] [longer-prefixes] [detail]
6. disable
FIED
ARV RFERIETY a3 B#Y
AT w1 |enable F#HE EXEC £ — REH ML £
i - e NAU— R AN LET ERENTHE) .
Device> enable
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%

aseroEowR [

ARV RFERETI Va3 B#Y
R 72 |showiproutevrf vrf-name [connected] [protocol (EE) VREICEEMT BN TWA P L—T ¢ >
[asnumber] [tag] [output-modifiers] ] [listnumber| s ——> )L %R L4,
[output-modifiers] 1 [profile] B R o R
[static [output-modifiers] ] [summary «CE2 ® VPN )L —7 ' 7B X OHRET — 7 /L
[output-modifiers] ] [supernets-only Z R T % 121E, show ip route vif 2~ > K Z&{if
[output-modifiers] ] [traffic-engineering ALET, HOCEx7 2 bRy FERNER
[output-modifiers] ] ShET,
i
Device# show ip route vrf vpnl 209.165.201.1
X 7 3 | showmplsforwarding-table [vrfvpn-name] [ {network| ({1-#) LFIB ONHFEZFE R L FT,
{mask |length } |labelslabel [-label] |interface RV
interface | next-hop address | Isp-tunnel [tunnel-id 1371 | * CE2 @ VPN L—7 o > 7B JOMEET — 7 )b
[detail ] RERT HITIE, vrfF—U— R&4E L Tshow
5l - mplsforwarding-table =~ > R&HH L £,
' HAZ, CE2D T~V EREA X —T = A A
Device# show mpls forwarding-table vrf vpnl S e —
209,265,200 PRFSNET
R 74 |showip bgp vpnv4 {all |rd route-distinguisher |vrf (1) BGP T—7 A 5D VPN 7 R L A [EH %
vrf-name} [summary] [labels] FRLET,
- « v/ F 71 b 2LBGP 7 —7 /LND CE2 D VPN
Device# show ip bgp vpnv4 all labels ?/\/D%Eﬁgﬁ\j—ékji\ all B X labes F—
U — RZ4$5E L T showip bgp vpnvd =< > K
2L £,
R 7 75| showip cef [vrfvrf-name ] [network [mask] ] () EEEHR~—2 (FIB) o= F U ZFER
[longer-prefixes]  [detail ] T35, ERIEFIB OV~ ) —&FRLET,
- « CE2 ® CEF = | U %R 5121, showip
Device# show ip cef <vrf-name> 209.165.201.1 cef a~ FEfEHALET, o~ RHEAIZ,
CE2D =)L T~ IV EFEEA o F =T = A X
MFERINET,
AT 76 |disable (TE) TL T, =— ¥ —EXECE— RIZREV £
f EE

Device# disable

ASBR M &% T DR

ASBR ]G, /L— k =~ v ZORTEICHE > T MPLS 7~ULfTE D IPvd L— hE7-1E T~ L
D IPv4 ) — PRI N TWVWD Z L EHERT HICIE, ROEEEFITLET,
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

FIEDHE
1. enable
2. showip bgp [network] [network-mask] [longer-prefixes]
3. show ip cef [vrfvrf-name] [network [mask] ] [longer-prefixes] [detail ]
4. disable
FIED M
AT RFEEETIVa Y Br
AT 71 |enable F5HE EXEC E— FE AT L £,
1 - e NRAT—=KRZANLET (ERENTZHES) .
Device> enable
AT 72 |showip bgp ({EE) BGPIV—F 4 v/ F—T VDT ) 2%
[network] [network-mask] [longer-prefixes] RLUET,
il - - showipbgp =t~ REMEH LT, RO & %7k
Device# show ip bgp 209.165.202.129 ?Ei’\bng,‘*o
- « ASBRI 7% ASBR2 75 PE2 ® MPLS J ~L
Device# show ip bgp 192.0.2.1 7&,%1% LTWAZ L,
* ASBR1 7237 ~L72 L@ RR2 @ ASBR2 IPv4
N—FEZFELTNWEZ L, a~<vr A
\Z MPLS 7 ~UUIEHR N TR SN2 NGE
MPLS 7~V L T— M RZfEIN T
7,
« ASBR2 7 ASBRI (Z PE2 @ MPLS 7 ~L %
Bl L CWAZ &,
+ ASBR2 7% ASBRI1 [Z RR2 D T~ L & fidfi L
TWpWnZ &,
R w 73 |showip cef [vrfvrf-name] [network (FE) sk fE#~X—=2 (FIB) o> Y ZFKR
[mask] ] [longer-prefixes] [detail ] F A7, E73FIB OF~ U —%Fm LET
- « ASBRI 33 L (N ASBR2 75 show ip cef =2~ K
Device# show ip cef 209.165.202.129 PHEHAL T, ROZEZMERLET,
i - “PE2 D CEF = R UBELWNC &,
Device# show ip cef 192.0.2.1
*RR2ZDCEF = FUDIELWT &
AT 74 disable (f£E) #TLT, =2—HP—EXECE— FNIZEV £
1 - R
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| MPLS VPN-Inter-AS-IPvd BGP 5 ~ JLEZF D 3%
MPLS VPN Inter-AS IPva BGP 5 ~ LEH D REH [

AU RFERETIVa Y =)

Device# disable

MPLS VPN Inter-AS IPv4 BGP < ~)LE2 % D &% 7 5l

MPLS VPN Inter-AS IPv4 BGP T ~JVELAHEEE DR EHNITIZ, ROBDORH Y £,

BGP #{#AHL TMPLSVPN H—EX 7ON/ ¥ —BHETIL—FBLY
MPLS S N)LZEEH 9 5 Inter-AS D % E 151

WORIZ, 220 MPLS VPN h—E A7 aNA X —% R LET, —ERTm/ 1 F—|L,
N—hF )7L ZETVPNv4L— F &2l LET, Y—E AT o381 ¥ —(L, ASBR T
MPLS T ~LfTZ D [IPv4d L— N ZEAR LE9,

32:MPLSVPNH—EX FO/NA Z—[T®D IPv4)L— + & MPLS 5 N )L DEEF

Multihop
aa.aa Multiprotocol bb.bb
RR1 EEGP RR2
exchange
AS 100 < kil
il IPv4 BGP +

\  labels exchange
i with multipath

@ support

ASBRA

WL AW

52

CE1 CE2

o000 nn.nn

-

53

WEFTIZ, VE—FDORR & PEH2—H /LD RR & PE 2, VPNv4 /L— 35 X TV MPLS
FAUVELE D IPvA NV — N BB T D72 DIEA TEDRD 2 >OEME2 R L TWET,

c HEEL AT A 1001%, RREMFHL T, UE—FRRDHFE L7~ VPNv4 L— M & A L
F9, £72. RRIZ, IPv4 7~ L&A LT, ASBRI 68 L7V E—FPET FL X
LTV EEAR L ET,

s HfE A7 A 200 TlX., ASBR2 F¥ L7z IPv4 /b— b3 IGP IZHEAMI SNV E T,
ZDIETHEH, ROFEFEZRLET,

Bl JL—FrYUTL941 (IMPLSVPN H—E X 7O/ 4 —)
RR1 OFREB T, ROZENEEINTWET,
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |
B r—ruoLss1 MPLSVPNG—ER T8 H—)

*RRI (%X, ¥ VF7ua bai, <w/LFRy 7 EBGP ##H LT, RR2 & VPNv4 L— k& 2Z
@Lié‘o

¢« VPNv4 %7 A bR v TIEHRB L OV VPN 71T, BEV AT A CIRTFESNET,
*RRI1 75 PEL ICIRONAEDN KIS E T,
*« RR2 /558 L7= VPNv4 /L— b

* ASBRI 5% #E L7 IPv4 b— R L UYMPLS 7L

ip subnet-zero
ip cef
|
interface LoopbackO
ip address 10.0.0.1 255.255.255.255
no ip directed-broadcast
|
interface Seriall/2
ip address 209.165.201.8 255.0.0.0
no ip directed-broadcast
clockrate 124061
|
router ospf 10
log-adjacency-changes
auto-cost reference-bandwidth 1000
network 10.0.0.1 0.0.0.0 area 100
network 209.165.201.9 0.255.255.255 area 100
|
router bgp 100
bgp cluster-id 1
bgp log-neighbor-changes
timers bgp 10 30
neighbor 203.0.113.1 remote-as 100
neighbor 203.0.113.1 update-source Loopback0
neighbor 209.165.200.225 remote-as 100
neighbor 209.165.200.225 update-source Loopback0
neighbor 192.0.2.1 remote-as 200
neighbor 192.0.2.1 ebgp-multihop 255
neighbor 192.0.2.1 update-source Loopback0
no auto-summary
|
address-family ipv4
neighbor 203.0.113.1 activate
neighbor 203.0.113.1 route-reflector-client !TPv4+labels session to PEL

neighbor 203.0.113.1 send-label

neighbor 209.165.200.225 activate

neighbor 209.165.200.225 route-reflector-client !TPv4d+labels session
to ASBR1

neighbor 209.165.200.225 send-label

no neighbor 192.0.2.1 activate

no auto-summary

no synchronization

exit-address-family

|
address-family vpnvi4

neighbor 203.0.113.1 activate

neighbor 203.0.113.1 route-reflector-client !VPNv4 session with PE1

neighbor 203.0.113.1 send-community extended

neighbor 192.0.2.1 activate

neighbor 192.0.2.1 next-hop-unchanged IMH-VPNv4 session with RR2
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| MPLS VPN-Inter-AS-IPva BGP 5~ LEZ# D3k
52/l : ASBR1 (MPLSVPN 4 —E X 7031 4—) [

neighbor 192.0.2.1 send-community extended !'with next hop unchanged

exit-address-family

|

ip default-gateway 3.3.0.1

no ip classless

|

snmp-server engineID local 00000009020000D0584B25C0O
snmp-server community public RO
snmp-server community write RW
no snmp-server ifindex persist
snmp-server packetsize 2048

|

end

EHl - ASBR1T (MPLSVPN H—E X 7O/ N/ &4 —)
ASBR1 /. ASBR2 & IPv4 /L — FEB L ONMPLS T~V 2 &ML L £9°,
ZOFITIX, ASBRI T, RDON— b~y T H2HEAL L= BT 4V Z ) 7 ERTHET,

cOUT WD )L— k = v TiL. ASBRIL IZEBWT, PElL—F (ee.ee) XTI &FHTT
Bdfi L, RR1/V— |k (aa.aa) 137~V TICEATILERNH D Z ENEEIN T
\i‘a_o

cINEWHL— |k = P TiE, ASBRIIZT~JLf}E D PE2 /L— k (ffff) & T~UL72 LD
RR2 /b— b (bbbb) ZZIFANIEDL LHIHEELTWET,

ip subnet-zero
mpls label protocol tdp
|

interface LoopbackO

ip address 209.165.200.225 255.255.255.255
no ip directed-broadcast

no ip route-cache

no ip mroute-cache

|
interface Ethernet0/2

ip address 209.165.201.6 255.0.0.0

no ip directed-broadcast

no ip mroute-cache

|

interface Ethernet0/3

ip address 209.165.201.18 255.0.0.0

no ip directed-broadcast

no ip mroute-cache

mpls label protocol ldp

mpls ip

!router ospf 10

log-adjacency-changes

auto-cost reference-bandwidth 1000
redistribute connected subnets
passive-interface Ethernet0/2

network 209.165.200.225 0.0.0.0 area 100
network 209.165.201.9 0.255.255.255 area 100

router bgp 100

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.1 remote-as 100

neighbor 10.0.0.1 update-source LoopbackO
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |
B o=:m 1 —ruoLs52 MPLSVPN S —ER TE/31 4—)

neighbor 209.165.201.2 remote-as 200

no auto-summary
|

address-family ipv4 ! Redistributing IGP into BGP
redistribute ospf 10 ! so that PEl & RR1 loopbacks
neighbor 10.0.0.1 activate ! get into the BGP table

neighbor 10.0.0.1 send-label
neighbor 209.165.201.2 activate

neighbor 209.165.201.2 advertisement-interval 5

neighbor 209.165.201.2 send-label

neighbor 209.165.201.2 route-map IN in ! accepting routes in route map IN.
neighbor 209.165.201.2 route-map OUT out ! distributing routes in route map OUT.
neighbor 209.165.201.3 activate

neighbor 209.165.201.3 advertisement-interval 5

neighbor 209.165.201.3 send-label

neighbor 209.165.201.3 route-map IN in ! accepting routes in route map IN.
neighbor 209.165.201.3 route-map OUT out ! distributing routes in route map OUT.

no auto-summary

no synchronization

exit-address-family

|

ip default-gateway 3.3.0.1

ip classless

|

access-list 1 permit 203.0.113.1 log !'Setting up the access lists
access-list 2 permit 209.165.202.129 log
access-list 3 permit 10.0.0.1 log
access-list 4 permit 192.0.2.1 log

route-map IN permit 10 !Setting up the route maps
match ip address 2
match mpls-label

|

route-map IN permit 11
match ip address 4

|

route-map OUT permit 12
match ip address 3

|

route-map OUT permit 13
match ip address 1

set mpls-label

|

end

EREF IL—R) LS4 2 (MPLSVPN H—E X 7O/ &—)

RR2 1%, =/ FHRy 7, </LF7Fa =2 /LEBGP #{#/H L T. RRI & VPNv4 /L— h ZA3Ha L
£, F£o. ZORETIE, BEVAT ABTERZ A MR v 71ERES L OV VPN 7 UL D3 HERF
ENBEITHEESNTWVET,

ip subnet-zero

ip cef

|

interface LoopbackO
ip address 192.0.2.1 255.255.255.255
no ip directed-broadcast

|

interface Seriall/l
ip address 209.165.201.10 255.0.0.0
no ip directed-broadcast

no ip mroute-cache
|
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| MPLS VPN-Inter-AS-IPva BGP 5 A LEEHH DR E
s5e/) : AsBR2 (MPLSVPN 4 —E X 7031 4—) [

router ospf 20
log-adjacency-changes
network 192.0.2.1 0.0.0.0 area 200
network 209.165.201.20 0.255.255.255 area 200
|
router bgp 200
bgp cluster-id 1
bgp log-neighbor-changes
timers bgp 10 30
neighbor 10.0.0.1 remote-as 100
neighbor 10.0.0.1 ebgp-multihop 255
neighbor 10.0.0.1 update-source LoopbackO
neighbor 209.165.202.129 remote-as 200
neighbor 209.165.202.129 update-source Loopback0
no auto-summary
|
address-family vpnv4
neighbor 10.0.0.1 activate

neighbor 10.0.0.1 next-hop-unchanged 'Multihop VPNv4 session with RR1
neighbor 10.0.0.1 send-community extended 'with next-hop-unchanged
neighbor 209.165.202.129 activate

neighbor 209.165.202.129 route-reflector-client !VPNv4 session with PE2

neighbor 209.165.202.129 send-community extended
exit-address-family

|

ip default-gateway 3.3.0.1

no ip classless

|

end

%4 - ASBR2 (MPLSVPN 4—E X FH/N 1 4 —)

ASBR2 |Z, ASBRI1 & IPv4 /L— F B L UYMPLS 7L &2 &HA L £, 7272L., ASBRI &35
720 ASBR2IEXRR Zf#i ] L CTIPv4 /L — FIB XL O'MPLS 7 /L% PE2 (2Kt L £+ A, ASBR2
IZ. ASBRI 7 5%38 L7z IPv4d /L— F B L TUYMPLS 7L % IGP ICHEAA LES, ZH T,
PE2RINHLDT VT 4 w7 AZBEETEDHE 91270 £,

ip subnet-zero
ip cef
!
mpls label protocol tdp
!
interface LoopbackO
ip address 209.165.200.226 255.255.255.255
no ip directed-broadcast
!
interface Ethernetl/0
ip address 209.165.201.2 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
!
interface Ethernetl/2
ip address 209.165.201.4 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
mpls label protocol tdp
mpls ip
!

router ospf 20
log-adjacency-changes
auto-cost reference-bandwidth 1000
redistribute connected subnets
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

%5245 - ASBR2 (MPLS VPN —E X F0/\A & —)

redistribute bgp 200 subnets ! Redistributing the routes learned from
passive-interface Ethernetl/0 ! ASBRI1 (EBGP+labels session) into IGP
network 209.165.200.226 0.0.0.0 area 200 ! so that PE2 will learn them

network 209.165.201.5 0.255.255.255 area 200
|
router bgp 200

bgp log-neighbor-changes

timers bgp 10 30

neighbor 192.0.2.1 remote-as 200

neighbor 192.0.2.1 update-source Loopback0
neighbor 209.165.201.6 remote-as 100

no auto-summary

|

address-family ipv4

redistribute ospf 20 ! Redistributing IGP into BGP
neighbor 209.165.201.6 activate ! so that PE2 & RR2 loopbacks
neighbor 209.165.201.6 advertisement-interval 5 ! will get into the BGP-4 table.
neighbor 209.165.201.6 route-map IN in

neighbor 209.165.201.6 route-map OUT out

neighbor 209.165.201.6 send-label

neighbor 209.165.201.7 activate

neighbor 209.165.201.
neighbor 209.165.201.
neighbor 209.165.201.
neighbor 209.165.201.
no auto-summary

no synchronization

exit-address-family
|

advertisement-interval 5
route-map IN in
route-map OUT out
send-label

~N 3 J JJooyo oy o

address-family vpnvé
neighbor 192.0.2.1 activate
neighbor 192.0.2.1 send-community extended
exit-address-family
|
ip default-gateway 3.3.0.1
ip classless
|
access-list 1 permit 209.165.202.129 log !'Setting up the access lists
access-list 2 permit 203.0.113.1 log
access-list 3 permit 192.0.2.1 log
access-list 4 permit 10.0.0.1 log

route-map IN permit 11 !'Setting up the route maps
match ip address 2
match mpls-label

|

route-map IN permit 12
match ip address 4

|

route-map OUT permit 10
match ip address 1

set mpls-label

|

route-map OUT permit 13
match ip address 3
end
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| MPLS VPN-Inter-AS-1Pv4 BGP 5 ~ LB D
B : BGP £{EM L TIEMPLSVPN 4 —E R F0/31 §—BHTIL— FELUMPLS 5 AL EEAT 5 Inter-AS ]

HEW - BGPE{E A L TIEMPLSVPNY—E X JANSA X —BHATIL—
& KU MPLS S RJLZBEEH T 5 Inter-AS

RO, FEMPLS VPN H— B X 7 1 3o Z—ik il THEft S 4172 2 5D MPLS VPN H—E' 2
TN X —% Rk LET, Xy U= OFICH D BFET AT AL, Label Distribution Protocol
(LDP; 7~ VEdAi 7' v ks =2)V) & 721% Tag Distribution Protocol (TDP) % & L C MPLS 7
NEFAT DNy 7V R—VEEVAT AL L THESNE T, £72, TDP L LDP O v |
N7 4wy 2 =T V7 bRV EMER LT, EMPLS VPN h— B X 7 /3o ¥ —T
LSP R TE £,

33:3E MPLSVPN 4 —E X O/ #—EHATDOIL— k& MPLS 5 N L OERHR

Multihop
Multiprotocol bb.bb
EEGP
exchange

ASBR1 ASBR2
WAL W XXX

—

.I.___-——\.
CC.CC
.,

@@:MPLS VPN

) K RR3
ASBRs ™. _—" ASBR4 Sk
= D

ZZClE. BGP i L TIEMPLS VPN —E R (X —EH T/L— FEBLO'MPLS &
~ULE AT 5 Inter-AS DIR DR EFNTOWTHBA L E 7,

35233

BREB - IL—FY)TLY4%21 (GEMPLSVPN H—E X O/ 5 —)
RR1 OFEEFITIL, WO ENFEESNTOET,

*RR1 %, w/VF7ua bai, </Fky 7 EBGP #f#ifl LT, RR2 & VPNv4 L — F &%
@Lij_o

¢« VPNv4 %27 A b Ry PIEHB L OVPN 7L%, BEV AT AU TRIEESNLET,
«RR1 75 PEL IZIRONEN M ENE T,
« RR2 725538 L7~ VPNv4 /L— b

« ASBR1 22 552¥ L7 IPv4 /L— B L TYMPLS 7 ~L
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REF :IL—FYTLY4E1 (FEMPLSVPN H—E X FO/8( £—)

ip subnet-zero
ip cef
|
interface LoopbackO
ip address 10.0.0.1 255.255.255.255
no ip directed-broadcast
|
interface Seriall/2
ip address 209.165.201.8 255.0.0.0
no ip directed-broadcast
clockrate 124061
|
router ospf 10
log-adjacency-changes
auto-cost reference-bandwidth 1000
network 10.0.0.1 0.0.0.0 area 100
network 209.165.201.9 0.255.255.255 area 100
|
router bgp 100
bgp cluster-id 1
bgp log-neighbor-changes
timers bgp 10 30
neighbor 203.0.113.1 remote-as 100
neighbor 203.0.113.1 update-source LoopbackO
neighbor 209.165.200.225 remote-as 100
neighbor 209.165.200.225 update-source Loopback0
neighbor 192.0.2.1 remote-as 200
neighbor 192.0.2.1 ebgp-multihop 255
neighbor 192.0.2.1 update-source Loopback0
no auto-summary
|
address-family ipv4
neighbor 203.0.113.1 activate
neighbor 203.0.113.1 route-reflector-client !IPv4+labels session to PEL

neighbor 203.0.113.1 send-label

neighbor 209.165.200.225 activate

neighbor 209.165.200.225 route-reflector-client !IPv4+labels session
to ASBRI1

neighbor 209.165.200.225 send-label

no neighbor 192.0.2.1 activate

no auto-summary

no synchronization

exit-address-family

|
address-family vpnvé
neighbor 203.0.113.1 activate
neighbor 203.0.113.1 route-reflector-client !VPNv4 session with PE1
neighbor 203.0.113.1 send-community extended
neighbor 192.0.2.1 activate
neighbor 192.0.2.1 next-hop-unchanged IMH-VPNv4 session with RR2
neighbor 192.0.2.1 send-community extended with next-hop-unchanged

exit-address-family

|

ip default-gateway 3.3.0.1

no ip classless

|

snmp-server engineID local 00000009020000D0584B25C0O
snmp-server community public RO

snmp-server community write RW

no snmp-server ifindex persist

snmp-server packetsize 2048
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| MPLS VPN-Inter-AS-1Pv4 BGP 5 ~ LB D
el ASBRT (EMPLSVPN —E 27031 %—)

end

ZEH - ASBR1T GEMPLSVPN H—E X J0O/Nf 4 —)
ASBR1 /. ASBR2 & IPv4 /L— FEB L ONMPLS L2 5L L £9°,
ZOFITIX, ASBRI T, RDON— b~y TH2HEAL L= BT 4 V2 ) T ERTWHET,

cOUT £V H )L— k = v Tid. ASBRIL IZEBWT, PElL—F (ee.ee) X7~ &FHTT
Bifi L, RR1/V— |k (aa.aa) 137~V TICEATILERNH D Z ENEEIN T
\i‘a_o

s INEWHL— |k = P TiE, ASBRIIZT~JLf}E D PE2 /L— b (ffff) & T~UL72 LD
RR2 /b— b (bbbb) ZZIFANIEDL LHITHELTWET,

ip subnet-zero
ip cef distributed
mpls label protocol tdp
!
interface LoopbackO
ip address 209.165.200.225 255.255.255.255
no ip directed-broadcast
no ip route-cache
no ip mroute-cache
!
interface Serial3/0/0
ip address 209.165.201.7 255.0.0.0
no ip directed-broadcast
ip route-cache distributed
!
interface Ethernet0/3
ip address 209.165.201.18 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
mpls label protocol ldp
mpls ip
!
router ospf 10
log-adjacency-changes
auto-cost reference-bandwidth 1000
redistribute connected subnets
passive-interface Serial3/0/0
network 209.165.200.225 0.0.0.0 area 100
network dd.0.0.0 0.255.255.255 area 100

router bgp 100

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.1 remote-as 100

neighbor 10.0.0.1 update-source LoopbackO
neighbor kk.0.0.1 remote-as 200

no auto-summary

address-family ipv4

redistribute ospf 10 ! Redistributing IGP into BGP
neighbor 10.0.0.1 activate ! so that PEl & RR1 loopbacks
neighbor 10.0.0.1 send-label ! get into BGP table

neighbor 209.165.201.3 activate
neighbor 209.165.201.3 advertisement-interval 5
neighbor 209.165.201.3 send-label

Cisco 10S XE Bengaluru17.5.x (Catalyst9300 X v F) T FTOLIL SRV AL YFUS (MPLS) av T4 F¥alLb—Yav h
4 F




B osem v —ruoLs82 GEMPSVPNY—ER TO/NA 4—)

neighbor 209.165.201.3 route-map IN in
IN

neighbor 209.165.201.3 route-map OUT out
ouT

no auto-summary

no synchronization

exit-address-family

|

ip default-gateway 3.3.0.1

ip classless
|

access-list
access-list
access-list

access-list
|

1 permit
2 permit
3 permit
4 permit

203.0.113.1 log
209.165.202.129 log
10.0.0.1 log
192.0.2.1 log

route-map IN permit 10
match ip address 2
match mpls-label
|

route-map

match ip
|

IN permit 11
address 4

route-map

match ip
|

OUT permit 12
address 3

route-map OUT permit 13
match ip address 1

set mpls-label

|

end

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

Accepting routes specified in route map

Distributing routes specified in route map

RERF :L—R1)TLYUA22 GEMPLSVPN H—E X O/ 5—)

RR2 1%, =/ F Ry, </LF 7 =2 /LEBGP #{#/H L T. RRI & VPNv4 /L— h ZA3Ha L
£, £, ZORETIE, BEV AT AMTERZ A MR v 71ERES L OV VPN 7 UL D3 HERF

SND IR ESNTNET,

ip subnet-zero
ip cef
|
interface LoopbackO
ip address 192.0.2.1 255.255.255.255
no ip directed-broadcast
|
interface Seriall/l
ip address 209.165.201.10 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
|
router ospf 20
log-adjacency-changes
network 192.0.2.1 0.0.0.0 area 200

network 209.165.201.20 0.255.255.255 area 200

|
router bgp 200
bgp cluster-id 1
bgp log-neighbor-changes
timers bgp 10 30
neighbor 10.0.0.1 remote-as 100
neighbor 10.0.0.1 ebgp-multihop 255
neighbor 10.0.0.1 update-source LoopbackO
neighbor 209.165.202.129 remote-as 200
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| MPLS VPN-Inter-AS-1Pva BGP 5 ~ LB DR E
el - ASBR2 (EMPLSVPN —E 27031 %—)

neighbor 209.165.202.129 update-source Loopback0
no auto-summary

|

address-family vpnvé

neighbor 10.0.0.1 activate

neighbor 10.0.0.1 next-hop-unchanged IMH vpnv4 session with RRI1
neighbor 10.0.0.1 send-community extended 'with next-hop-unchanged
neighbor 209.165.202.129 activate

neighbor 209.165.202.129 route-reflector-client !vpnv4 session with PE2

neighbor 209.165.202.129 send-community extended
exit-address-family

|

ip default-gateway 3.3.0.1

no ip classless

|

end

%7l : ASBR2 (JE MPLSVPN H—E X JO/\A 4 —)

ASBR2 |Z, ASBRI1 & IPv4 /L— F B L UYMPLS 7L &2 AHA L £, 7272L., ASBRI &35
720, ASBR2IERR Zf#i ] L CTIPv4 /L — FIB KL O'MPLS 7 ~/L % PE2 (2Kt L £+ A, ASBR2
IZ. ASBRI 7 5%38 L7z IPv4 L— F B L TUYMPLS 7L % IGP ICHEA LES, ZH T,
PE2RINLDT VT 4 w7 AZBEETEDH X912 £,

ip subnet-zero
ip cef
!

mpls label protocol tdp
|

interface LoopbackO

ip address 209.165.200.226 255.255.255.255
no ip directed-broadcast

!
interface Ethernet0/1

ip address 209.165.201.11 255.0.0.0
no ip directed-broadcast

!
interface Ethernetl/2

ip address 209.165.201.4 255.0.0.0
no ip directed-broadcast

no ip mroute-cache

mpls label protocol tdp

mpls ip

!

router ospf 20
log-adjacency-changes

auto-cost reference-bandwidth 1000
redistribute connected subnets

redistribute bgp 200 subnets !redistributing the routes learned from
passive-interface Ethernet0/1 !ASBR2 (EBGP+labels session) into IGP
network 209.165.200.226 0.0.0.0 area 200 !'so that PE2 will learn them

network 209.165.201.5 0.255.255.255 area 200
|
router bgp 200

bgp log-neighbor-changes

timers bgp 10 30

neighbor 192.0.2.1 remote-as 200

neighbor 192.0.2.1 update-source Loopback0
neighbor 209.165.201.21 remote-as 100

no auto-summary

|

address-family ipv4 ! Redistributing IGP into BGP
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E%7E : ASBR3 (JEMPLS VPN —E R FO/3A 4 —)

redistribute ospf 20

neighbor 209.165.201.21
neighbor 209.165.201.21
neighbor 209.165.201.21
neighbor 209.165.201.21
neighbor 209.165.201.21
no auto-summary

no synchronization
exit-address-family

|

address-family vpnvé

MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |

! so that PE2 & RR2 loopbacks

activate
advertisement-interval 5
route-map IN in
route-map OUT out
send-label

neighbor 192.0.2.1 activate
neighbor 192.0.2.1 send-community extended

exit-address-family
|

ip default-gateway 3.3.0.

ip classless
|

access-list 1 permit 209.
access-list 2 permit 203.
access-list 3 permit 192.

1

165.202.129 log
0.113.1 log
0.2.1 log

access-list 4 permit 10.0.0.1 log

|

route-map IN permit 11
match ip address 2
match mpls-label

|

route-map IN permit 12
match ip address 4

|

route-map OUT permit 10
match ip address 1
set mpls-label

|

route-map OUT permit 13
match ip address 3

|

end

7Efl : ASBR3 (JEMPLSVPN H—EX JFO/\( &4 —)

ASBR3 (%, JEMPLS VPN #— bR 7' A X —|ZJ& L C\WE T, ASBR3 %, ASBRI1 & D
TIPv4 /L — FEB I OMPLS 7~ /L&A L Ed, F72. ASBR3 %, ASBRINHFHE Lz —

\)

% RR3 #%HE T ASBR3 IZEL £,

will get into the BGP-4 table

6=

IBGP 2 L Tb— FB LT~V a2 BT 58515,
B LRV T 72 &0,

*#3 L7- EBGP /b — k% IBGP |Z

ZOLEIBREREITIVR—FENTWERA,

ip subnet-zero

ip cef
|

interface LoopbackO

ip address 209.165.200.227 255.255.255.255

no ip directed-broadcast

no ip route-cache

no ip mroute-cache
|

ip routing
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| MPLS VPN-Inter-AS-1Pva BGP 5 ~ LB DR E
il - ASBR3 (EMPLSVPN —E 27031 %—)

mpls label protocol ldp
mpls ldp router-id Loopback0 force

interface GigabitEthernetl/0/1
ip address 209.165.201.12 255.0.0.0

interface TenGigabitEthernetl/1/1
no switchport

ip address 209.165.201.3 255.0.0.0
load-interval 30

mpls ip

router ospf 30
log-adjacency-changes
auto-cost reference-bandwidth 1000
redistribute connected subnets
network 209.165.200.227 0.0.0.0 area 300
network 209.165.201.13 0.255.255.255 area 300
|
router bgp 300

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.3 remote-as 300

neighbor 10.0.0.3 update-source LoopbackO
neighbor 209.165.201.7 remote-as 100

no auto-summary

|

address-family ipv4

neighbor 10.0.0.3activate ! IBGP+labels session with RR3
neighbor 10.0.0.3 send-label
neighbor 209.165.201.7 activate ! EBGP+labels session with ASBRI

neighbor 209.165.201.7 advertisement-interval 5
neighbor 209.165.201.7 send-label
neighbor 209.165.201.7 route-map IN in
neighbor 209.165.201.7 route-map OUT out
no auto-summary
no synchronization
exit-address-family
|
ip classless
|
access-list 1 permit 203.0.113.1 log
access-list 2 permit 209.165.202.129 log
access-list 3 permit 10.0.0.1 log
access-list 4 permit 192.0.2.1 log
|
route-map IN permit 10
match ip address 1

match mpls-label
|
route-map IN permit 11

match ip address 3
|
route-map OUT permit 12
match ip address 2

set mpls-label
|
route-map OUT permit 13

match ip address 4
|
ip default-gateway 3.3.0.1
ip classless
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MPLS VPN-Inter-AS-IPv4 BGP 5 ~LEHDRE |
B =6 v—ruoL5 53 GEMPLSVPNY—ER TO/5( 5—)

end

RERF :L—R1)TLY4A23 GEMPLSVPN H—E X O/ 5—)

RR3 IZ. MPLS 7 ~/Lf} & @ IPv4 /L— % ASBR3 I L T ASBR4 | X M4 % 3E MPLS VPN RR
<7,

ip subnet-zero
mpls label protocol tdp
mpls traffic-eng auto-bw timers
no mpls ip
|
interface LoopbackO
ip address 10.0.0.3 255.255.255.255
no ip directed-broadcast
|
interface P0OS0/2
ip address 209.165.201.15 255.0.0.0
no ip directed-broadcast
no ip route-cache cef
no ip route-cache
no ip mroute-cache
crc 16
clock source internal
|
router ospf 30
log-adjacency-changes
network 10.0.0.3 0.0.0.0 area 300
network 209.165.201.16 0.255.255.255 area 300
|
router bgp 300
bgp log-neighbor-changes
neighbor 209.165.201.2 remote-as 300
neighbor 209.165.201.2 update-source Loopback0
neighbor 209.165.200.227 remote-as 300
neighbor 209.165.200.227 update-source Loopback0
no auto-summary
|
address-family ipv4
neighbor 209.165.201.2 activate
neighbor 209.165.201.2 route-reflector-client
neighbor 209.165.201.2 send-label ! IBGP+labels session with ASBR3
neighbor 209.165.200.227 activate
neighbor 209.165.200.227 route-reflector-client
neighbor 209.165.200.227 send-label ! IBGP+labels session with ASBR4
no auto-summary
no synchronization
exit-address-family
|
ip default-gateway 3.3.0.1
ip classless
|

end

%7l : ASBR4 (JEMPLSVPN H—E X JO/\A 4 —)

ASBR4 (%, JEMPLS VPN — b R /(X —|ZJ& L CW\WET, ASBR4 & ASBR3 %, RR3
BB TIPv4 L— R~ & MPLS LA ASH L F9,
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el - ASBRE (EMPLSVPN —E 27031 %—)

\)

(X))  IBGP 2 L TL— FBXOT VL EEAT H5A1L. 58 L7z EBGP /L— k% IBGP |2
B L2V TL7ZE N, ZOLIRRTEITVR—FENTWERA,

ip subnet-zero
ip cef distributed
|
interface LoopbackO
ip address 209.165.201.2 255.255.255.255
no ip directed-broadcast
no ip route-cache
no ip mroute-cache
|
interface Ethernet0/2
ip address 209.165.201.21 255.0.0.0
no ip directed-broadcast
no ip mroute-cache
|
ip routing
mpls label protocol 1ldp
mpls ldp router-id LoopbackO force

interface GigabitEthernetl/0/1
ip address 209.165.201.17 255.0.0.0

interface TenGigabitEthernetl/1/1
no switchport

ip address 209.165.201.14 255.0.0.0
load-interval 30

mpls ip

|
router ospf 30

log-adjacency-changes

auto-cost reference-bandwidth 1000
redistribute connected subnets
passive-interface Ethernet0/2

network 209.165.201.2 0.0.0.0 area 300
network 209.165.201.16 0.255.255.255 area 300
network 209.165.201.13 0.255.255.255 area 300
|
router bgp 300

bgp log-neighbor-changes

timers bgp 10 30

neighbor 10.0.0.3 remote-as 300

neighbor 10.0.0.3 update-source LoopbackO
neighbor 209.165.201.11 remote-as 200

no auto-summary

|

address-family ipv4

neighbor 10.0.0.3 activate

neighbor 10.0.0.3 send-label

neighbor 209.165.201.11 activate

neighbor 209.165.201.11 advertisement-interval 5
neighbor 209.165.201.11 send-label

neighbor 209.165.201.11 route-map IN in
neighbor 209.165.201.11 route-map OUT out
no auto-summary

no synchronization

exit-address-family
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|

ip classless

|

access-list 1 permit 209.165.202.129 log
access-list 2 permit 203.0.113.1 log
access-list 3 permit 192.0.2.1 log
access-list 4 permit 10.0.0.1 log
|

route-map IN permit 10

match ip address 1
match mpls-label
|
route-map IN permit 11
match ip address 3
|
route-map OUT permit 12
match ip address 2
set mpls-label
|
route-map OUT permit 13
match ip address 4

|
ip default-gateway 3.3.0.1
ip classless

|

end

MPLS VPN Inter-AS IPv4 BGP 5 ~ )LEC %1 (D 3% € D 1 B & FE

WORIZ, ZOFY 2 —/L Tt LIoBEREICET 2 U —Af®E R~ LET, ZoRIF, V7
77 VU—RA P A VU TEHEEEOTR— MR EAINZLEZOY T =T VY —RX72
TERLTWET, ZOBEREIL., FFZWr 0 B2 WRY . ZnIEO—HEDOY 7 o7 U U —
ATHYR—FEnET,

T7y b7 A —bDYR— I BLOV AT YT MY =T A A=V OV R— MIBET WA B
&9 % IZ1&. Cisco Feature Navigator Z ] L £7°, Cisco Feature Navigator |27 7 & 23 % |Z
X, www.cisco.com/go/ctn IZFE) L E 7, Ciscocom DT 77 MILEH Y FH A,

J1y—2 HRE HAETEEHR
Cisco 10S XE Gibraltar 16.11.1 | MPLS VPN Inter-AS IPv4 BGP | = o#re & H+T 5 &, /—
7 VB A FX N TFIAR—F Fv b

7—27 (VPN) #—tER7n
WA B —Fy NT—7 ZRIE
T&FEY, ZOXY b~
T, BV AT LEERL—
% (ASBR) 73, 7'm/ 3o
H—x v (PE) L—H D~
NF7Ta hanl T &

A v F 7 (MPLS) 7L
& D IPvA L— N EZ5H L
7,
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| MPLS VPN-Inter-AS-IPva BGP 5 ~ )LEFR D E%
MPLS VPN Inter-AS IPv4 BGP 5 ~ LEFROREO#EEE 1]

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 b =T A A=V DY R—
MEHRZHRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7
7 ALET,
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MPLS VPN-Inter-AS-IPv4 BGP 5 N LEHDFE |
B WPLS VPN Inter-AS IPVa BGP 5 A LB O BE DI RERE
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.18
=5 =0

v—L LA MPLS DERTE

e U —A LA MPLS IZFT D E#H (293 ~—)
e > — AL A MPLS OFREHE (295 X—)
e > — AL A MPLS OFRER] (301 ~<—)

s > — AL A MPLS OFREERE (303 ~—)

— L L X MPLS [ZB89 B 153k

WOETIL, v —A L A MPLS \IZOWTEE LET,

v— L L X MPLS O£

U—ALLVAMPLSIE, BEOR Y NT—27 BZH—DOMPLS RA A NZHETDDD, FEFEIZ
TR AT —F TNV T —%FT 7 F 2L Ed, Zhid. BEOBMO 7 a s a /v
WTUWET,

KIFMEIEMPLS % v T —27 TlE, v U7 DS EIEREDEEDOXA T DT T v b
TA—LEY—ECRAEZRETEET, ZOXI 2Ry NU—21F, @E, 27U 7 EENT
V77280 ) TICh#lsh, U TICE RN — by =A4 71 hain (IGP) 3HY
79, LTV TDIGP 'V 7 4 v 7 AZMOZY TIZEAAT 5 Z LI TEETA, IGP 7'
T4 oI AEFAATERWES, T RY =2 ROT LA A »F /8% (LSP) 1IN TX
FHA, L. Ry NU—T OYEEMEICERE L ET,

V—ALVAMPLS Clx, =2 RY—=x > RLSP&EMENT D Z & T, IR m ELET, v —
LLVAMPLS T, 7o, X —x vy (PE) V—FDIN—T 7T VT 47 AEERET
H7DIT, IGP TERLA—F— 5 —F U x=A 7Fu k= (BGP) ZfiHLE9, BGP I,
TVIT 4w I AT RY =2 RCRALET, 2LV, D KALDIGPT LT 4 v
T ABED RAALNIA VA N—IVTDHERL Y ET,

V—ALVLVAMPLS I, VP—ERT L= L T URAR—= ML= DN ZEAL, =K
VT RO —EREELRN T AR— MR LET, Zicky, Ry hU—7
N7 AR—=F )= RFRTH—EREGOERENREIZRY 97,
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S—LLUZMPLS OFE |
B .—ioxwsor—x7o7x

S—LLAMPLS D7 —FT4F %

Seamnless MPLS Seamless Seamless Seamless MPLS
client(PE) MPLS ABR MPLS ABR client(PE)

Aggregation

Edge Edge

IGF 1+ LDP IGP 2 + LDP IGP 3+ LDP

Intra-Area MPLS . . . . . . . . .

IBGF + label

Intra-Area MPLS . . . .

MP-IBGP+VPN label

g
L2vPN/LIVPN @) @ MPLssenice

Kix, 3 20E 57 150ar7x)7L2008EKT 7)) Bbdxy NT—7 &R
waiﬁo%iUT?@@@@Kmﬁ%ﬁén\IUTﬁﬁw—&(Mm)‘i:)TW@
HEffifrbhEtA, = KV —x> K MPLS LSP 2t 5 7= 9121%, BGP AT 5
%Eﬁ%@i#omwm\F%%Vé%ﬁ?Nw%HHTPEw—&@w— N J BT RN
HARXL, = RY—=x FLSP ##&fli L£J, BGP (X PE & ABR OIZEA S LET,

L —ALAMPLS X, BGP #fEiff L C=> FY—=> K MPLSLSP ##&fit L &9, BGP |% PE
L ABROIZEASNET, BGPIXIPVEA 7L 7 v 7 2L 5L % %ELE T, BGP I,
RAAL VBIRICTG XUV EMFITTCPEAL—ZDL—T Ny V5T RAZAL XL, = RY—x
N LSP A4t L E T,

Xy NU—27TIGP #fiHT 525G, V74 v ADXRI A MRy 77 RUARILPE/L—X
DN—T Ny 7TV T 4T ATT, ZOF LT 4 w7 AE, Ty NT—7 OoE s Cffi A
SNTWAIGP TR SN FEHEA, RZ A MRy 7T RUVRIE, IGP T VT (v 7 A~DFH
JFZ iﬁ%f%iﬁho_h%ﬁﬁﬁét 2, V7 4 w7 AXBGP Tk &£, ABR
F—hrU 7L 27% (RR) ELTREINET, RRIZ, KMINZIBGP 'V 7 4 v 27 AD
BTH, X7 ARy 7ZRRAKICRET DL IICRESNET,

WD2HODTFVENEZ HNET,

* ABR X, ABRIZE 5> THy NT—7 OEXIZICT RARZ AL XI11D (BGPIZL - T
BEhD) V747 ADRI A MRy 7% ABR BIRICRELEH A, ABRIZ, =27
IGP " HHEFKIIGP IC ABR DIV—T Ry 7 VT 4 v 7 AR BT H0END Y £7°,
(ZT7HBD) ABRAV—F N 7 LT 497 ADIREELERCT RAZA XT HY
ERHVFET, UE— MENEHDNOLDPEL—FDN—T Ny 7 F LT 4y 7 AIRE
<7,

« ABR 1T, ABRIZ X o TEMERNIZT RARZ AL ZENT- (BGPIZL - T niz) 7L
T4 YT ADKRT A REy 7% ABR BIRIZERELET, ZD78H, ABR X ABR O/L—
TRy TV T 47 AT IGP I HEKIGP ICHRATHA2MEETHD T8 A,
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| v—4vzmpLs oiE
—L L X MPLS DR E AL .

WD F U AT, ABRIZ. ABRICE > Txy NI —27 OELKERS LI TEIICT R
NEAXENT- BGPIZL > TKBENT) LT 4w 7 ADFRT A MKy 7% ABR HIKIZ
RELET,

— L L R MPLS D% TE 7L

WDOIETIL, ¥—A LA MPLS OFREHFEIZHOWTHHALET,

PE/IL—32 TOH—LL X MPLS DEFE

WOFEEZFEHAL T, PEL—F T —ALLAMPLS ZRETE E7,

FleDHEE
1. enable
2. configure terminal
3. interface loopback slot/port
4, ip addressip-address subnet-mask
5. interface ethernet slot/port
6. no ip address
7 xconnect peer-ip-address veid encapsulation mpls
8. router ospf process-id
9. networ k ip-address wild-mask area area-id
10. network ip-address wild-mask area area-id
11.  router bgp autonomous-system-number
12. bgp log neighbor changes
13. address-family ipv4
14. network network-number mask network-mask
15. nobgp default ipv4 unicast
16. no bgp default route-target filter
17.  neighbor ip-address remote-as autonomous-system-number
18. neighbor ip-address update-source interface-type interface-number]
19. neighbor ip-addresssend-label
FIED
AU RFERIETOa Y B#
AT 71 |enable FrHE EXEC £— RE AR LET,
2K « SAU—REAHLET ERSNEHD) .
Device> enable
R w2 |configure terminal Ja—N)ar7 4 Xal—3iay T— REBLG
15'] : Li—é—o
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—L L X MPLS DEEE

ARV FFEREETIVa Yy

S

Device# configure terminal

RFwF3 |interfaceloopback slot/port N—=T Ry I A B =T o REREL, {0 F—
- TxA AR aAr74¥al—ar E— BB L
Device (config-if)# interface Loopback0 ji?ro

RTw 74 |ipaddressip-address subnet-mask A B =T 24 ADIPT FLAZ AN LET,
1
Device (config-if)ip address 10.100.1.4
255.255.255.255

RFw 75 |interfaceethernet slot/port A=V Fy hA VA =T 2 AEFHEL, A H—
B - TrxA A AT 4 FXal—TarET— RE2BBL
Device (config-if)# interface Ethernetl/0 357f0

RTwv 76 |noipaddress IP7 FLAEREZHIFRLET,
1 -
Device (config-if)# no ip address

R w77 |xconnect peer-ip-address vcid encapsulation mpls B EMET B0 xR E LT
i - MPLS Z5E L £7
Device (config-if)# xconnect 10.100.1.5 100
encapsulation mpls

AFw 78 |router ospf process-id OSPF/V—T 4 7 7ot AR ELET,
1
Device (config)# router ospf 2

A7 79 |network ip-address wild-mask area area-id OSPF 2 FATT HA v A —T oA ABEFKL, T
B - BOA I =T =2 ZZXTHTY T ID ZERL
Device (config-router)# network 10.2.0.0 EE7fo
0.0.255.255 area O

A7 710 |network ip-address wild-mask area area-id OSPF 2 FATTHA v H—T = A ABEHRL, Th
Bl - BOAE =T A AIHTH2Y T ID ZERL
Device (config-router) # network 10.100.1.4 0.0.0.0 E R

area 0

ZFw 711 |router bgp autonomous-system-number BGP L—F (v 7 Tt AZEELET,
1 -
Device (config)# router bgp 1

RFw 712 |bgp log neighbor changes BGP ¥ A "=Vt vy houX 7 2ahc LET,

—

1 -

1K
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Device (config-router)# bgp log neighbor changes

AT w713 |address-family ipv4 TRLAZ7I) ar7 4 ¥al—varE—R
Bl ZBIkE L £ T,
Device (config-router)# address-family ipv4

R w714 |network network-number mask network-mask BGP B LIV~ /LF7a ha/VBGPLV—TF 4 7
Bl BEAILESTT KASA RENDF Y N T—2 %

HELET,

Device (config-router-af)# network 10.100.1.4 mask
255.255.255.255

ZFw 715 |nobgp default ipv4 unicast BTV Ty v a BT DT DT 7 4L R
i - DIPV42=F ¥ A L7 FL A 77 IV 28 L
Device (config-router-af)# no bgp default ipv4 ESR
unicast

AT 716 |nobgp default route-target filter BGP O route-target 1 X 2 =7 4 7 A X VLT %
15“ : ﬁ]@‘jﬂ: L/jz—g—o

Device (config-router-af) # no bgp default
route-target filter

R w717 |neghbor ip-addressremote-as BGP %A A 5 —F L E - 13w L F 71 koL
autonomous-system-number BGP XA NN— T —T iz MY ZBIMLE9,
1 -

Device (config-router-af)# neighbor 10.100.1.1
remote-as 1

A7 718 |neighbor ip-address update-sour ce interface-type BGP v 3 ., TCP BEOEES v ¥ —7 =
interface-number] AAEFHTED L I LET,
i -

Device (config-router-af)# neighbor 10.100.1.1
update-source Loopback0

Z 5w 719 |neighbor ip-addresssend-label BGP L— | & & & 12 MPLS 5 ~/L % %1 /S— BGP
B - = FIZEETE D LD ICBGP L—HF 3 E L &
7T

Device (config-router-af)# neighbor 10.100.1.1
send-label

I—FrYITLOBATHI—LLRXMPLS DEETE

WKOFEEZFERA LT, »—F) 7L 7 X T —ALLAMPLS ZRETEET,

FIRDEE

1. enable
2. configure terminal
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3. interface loopback slot/port
4. ip addr ess ip-address subnet-mask
5. router ospf process-id
6. networ k ip-address wild-mask area area-id
7 network ip-address wild-mask area area-id
8. exit
9. router ospf process-id
10. redistribute ospf instance-tag route-map map-name
11. network ip-address wild-mask area area-id
12. exit
13. router bgp autonomous-system-number
14. bgp log neighbor changes
15. address-family ipv4
16. neighbor ip-address remote-as autonomous-system-number
17. neighbor ip-address update-sour ce interface-type interface-number]
18. neighbor ip-addressnext-hop-self all
19. neighbor ip-addresssend-label
20. neighbor ip-address remote-as autonomous-system-number
21. neighbor ip-address update-sour ce interface-type interface-number]
22. neighbor ip-addressroute-reflector-client
23. neighbor ip-addressnext-hop-self all
24. neighbor ip-addresssend-label
25. exit
26. ip prefix-list name seq number per mit prefix
27. route-map name per mit sequence-number
28. match ip address prefix-list prefix-list-name
FIE D
ARV KRFERETIVa Y EL:y

XFw 1 |enable

1 -

Device> enable

¥iME EXEC E— RZ AN L £,
e NR2AT—RFREAALET FERENEZHES) .

5w 2 |configure terminal

1 :

Device# configure terminal

Lij‘o

Tra—N\)Lary 74X al—iay T— NG

AT w73 |interfaceloopback slot/port
K

Device (config-if)# interface Loopback0

e

N—=T Ry I A B =T 2 A AEREL, A HF—
T2 A AT 4 Fal— gy FT— REEKBL

—
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AT w74 |ipaddressip-address subnet-mask LB =T 2 A ADIPT FLAZ AL LET,
11 -
Device (config-if)# ip address 10.100.1.1
255.255.255.255

ATv 75 router ospf process-id OSPEFV—T 4 7 7ok AZRELET,
1 -
Device (config)# router ospf 1

A7 w76 |network ip-address wild-mask area area-id OSPF 2 FATT HA v H—T oA ABEHRL, Th
Bl - BOALE =Tz AIHTHY T ID ZER L
Device (config-router)# network 10.1.0.0 EEﬁ*O
0.0.255.255 area O

RAFw 771 |network ip-address wild-mask area area-id OSPF &2 FATTHA v A —T oA ABERL, Th
Bl - BOA LS —T = A ATHTHEY T ID BEHL
Device (config-router)# 10.100.1.1 0.0.0.0 area E R
0

RATv78 |exit Ay 7 4 Xal—vary E—RFEKTLET,
11
Device (config-router) #exit

RFw 79 |router ospf process-id OSPFV—T 4 7 Tt A& ELET,
1
Device (config)# router ospf 2

R w 710 |redistribute ospf instance-tag route-map map-name |1 >O/L—F 4 7 R A A 25 OSPF 20— %
15“ : ?E‘E]\ L/iﬁ‘o
Device (config-router)# redistribute ospf 1
subnets match internal route-map ospfl-into-ospf2

A7 711 | network ip-address wild-mask area area-id OSPF 2 FATT HA v H—T oA ABEHEL, Th
Bl - BOAE =T A AIHTHY T ID ZERL
Device (config-router)# network 10.2.0.0 jiﬁ‘o
0.0.255.255 area O

AT v F12 |exit a7 4F¥al—var E—RERKRTLET,
11
Device (config-router) #exit

25w 713 |router bgp autonomous-system-number BGP V=7 4 7 T B R ERELET,

% -

Device (config)# router bgp 1
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AT 714 |bgp log neighbor changes BGP A A N— Uty horX o V2 HMCLET,
11 -
Device (config-router)# bgp log neighbor changes

AT w715 |address-family ipv4 TRLAZ77IYar7 s Xalb—yarE®—F
. & BAtE L £,
Device (config-router)# address family ipv4

A7 716 | neighbor ip-addressremote-as BGP XA /A= F—F L E v A F 7 b2
autonomous-system-number BGP XA N— T —7 Mz MY EZBIMLET,
i
Device (config-route-af)# neighbor 10.100.1.2
remote-as 1

AT T11 _neighbor ip-address update-sour ce interface-type BGP v a3 73, TCP#EDEESA L ¥ —7 =
interface-number] S REHEATES LS I LET,
i -
Device (config-router-af)# neighbor 10.100.1.2
update-source Loopback0

AT w718 |neighbor ip-addressnext-hop-self all J—H % BGP At —F% L T RAN—F-1ZT S
i - N—TDXIT ARy T UTHRELET,
Device (config-router-af)# neighbor 10.100.1.2
next-hop-self all

AT 719 |neighbor ip-addresssend-label BGP /L— | & & $1Z MPLS 7L % F A /\— BGP
i - N—BHETEDLHITBGP V— ¥ HHE L &
Device (config-router-af)# neighbor 10.100.1.2 kR
send-label

AT 720 |neighbor ip-addressremote-as BGP %A N— F—7 N Elmid~ /L F 7 hanr
autonomous-system-number BGP %A /A— F—7/Lcmy b Y ZB L £,
1 -
Device (config-router-af)# neighbor 10.100.1.4
remote-as 1

w721 |neighbor ip-address update-sour ce interface-type BGP v a7, TCP #EDEES L ¥ —T =
interface-number] A AEBATES LS ICLET,
i
Device (config-router-af)# neighbor 10.100.1.4
update-source Loopback0

2w 722 |neighbor ip-addressroute-reflector-client NIN—F%EBGPNL— R T7L 7 HELTHREL, 8

51

Device (config router-af)# neighbor 10.100.1.4
route-reflector-client

ELTERAN—Z2ZDI TAT o FELTRELE
TO

—

1K
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AT 723 |neighbor ip-addressnext-hop-self all J—H2 % BGP A —F L I A N—F I T 7
i - N—T DRI ANFEyTELTRELET,
Device (config-router-af)# neighbor 10.100.1.4
next-hop-self all

AT w724 |neighbor ip-addresssend-label BGP /L— k & & $ 12 MPLS 7 ~L % F A /X— BGP
i - = ZITEETE D LD ICBGP v — X ZaE L %
Device (config-router-af)# neighbor 10.100.1.4 Tro
send-label

2w 25 |exit a7 4 FXal—varE—REKTLET,
i
Device (config-router) fexit

AT 726 |ip prefix-list name seq number per mit prefix Py hEREBAN—FERETDE I LT 4 v
B - AYANEAERLES,
Device (config)# ip prefix-list
prefix-list-ospfl-into-ospf2 seq 5 permit
10.100.1.1/32

R w727 |route-map name permit sequence-number N—tr=v O N E2ERLEST, L—Fh~vy
Bl - T arz4FXal—varET—RNEHHBLET,
Device (config) # route-map ospfl-into-ospf2 permit

10
R 728 |matchip address prefix-list prefix-list-name TV T4y AV A NTHFAISAI5E5E P R b

1 -

Device (config-route-map) # match ip address
prefix-list prefix-list-ospfl-into-ospf2

V=0T FLAZELN— haelfiLET,

>— L L A MPLS 0% 7€ 5l

DT, > —IL LA MPLS OFEFIZRLET,

5l : PEJL—R 1 THI—LLRXMPLS DRE
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Device (config-if) #interface LoopbackO

wIZ, PEL—H 1 T —ALLAMPLS ZHRTETAHHZ < LET,

Device (config-if)#ip address 10.100.1.4 255.255.255.255

Device (config-if)# interface Ethernetl/0

Device (config-if)# no ip address

Device (config-if)# xconnect 10.100.1.5 100 encapsulation mpls

Device (config)# router ospf 2

1k

-



. Bl:L—rYTLIEZITOY—LLZXMPLS D

S—LLUZMPLS OFE |

K
itk

Device (config-router)# network 10.2.0.0 0.
1.4

Device (config-router)# network 10.100.
|

0.255.255 area 0

0.0.0.0 area O

Device (config) #router bgp 1

Device (config-router)# bgp log-neighbor-changes

Device (config-router)# address family ipv4

Device (config-router-af)# network 10.100.1.4 mask 255.255.255.255

Device (config-router-af)# no bgp default ipv4 unicast

Device (config-router-af)# no bgp default route-target filter

Device (config-router-af)# neighbor 10.100.1.1 remote-as 1

Device (config-router-af)# neighbor 10.100.1.1 update-source Loopback0
( ) # neighbor 10.100.1.1 send-label

Device (config-router-af

Bl JL—Fr)ILOR1TO—LLRMPLS DETFE

5] : PEJ)L—A&

Wiz, —hY 7L 7% 1123 —AL1LAMPLS 3% ET A6 27 LET,

Device (cofig-if) # interface LoopbackO
Device (cofig-if)# ip address 10.100.1.1 255.255.255.255
Device (config)# router ospf 1

Device (config-router)# network 10.1.0.
(

0
Device (config-router)# network 10.100.1.
|

0.0.255.255 area O
1 0.0.0.0 area 0

Device (config)# router ospf 2

Device (config-router)# redistribute ospf 1 subnets match internal route-map
ospfl-into-ospf2

Device (config-router)# network 10.2.0.0 0.0.255.255 area O

|

Device (config) # router bgp 1

Device (config-router)# bgp log-neighbor-changes

Device (config-router)# address family ipv4

(

(

(
Device (config-router-af)# neighbor 10.100.1.2 remote-as 1
Device (config-router-af) # neighbor 10.100.1.2 update-source LoopbackO
Device (config-router-af) # neighbor 10.100.1.2 next-hop-self all
Device (config-router-af)# neighbor 10.100.1.2 send-label
Device (config-router-af)# neighbor 10.100.1.4 remote-as 1
Device (config-router-af) # neighbor 10.100.1.4 update-source LoopbackO
Device (config-router-af)# neighbor 10.100.1.4 route-reflector-client
Device (config-router-af) # neighbor 10.100.1.4 next-hop-self all
Device (config-router-af)# neighbor 10.100.1.4 send-label

Device (config) # ip prefix-list prefix-list-ospfl-into-ospf2 seq 5 permit 10.100.1.1/32

Device (config)# route-map ospfl-into-ospf2 permit 10
Device (conifg-route-mao) # match ip address prefix-list prefix-list-ospfl-into-ospf2

2 TH—L LR MPLS DERTE
WKIZ, PE/L—X 2 T —LLAMPLS 3% ET A6 %7 LET,

Device (config-if)#interface Loopback0

Device (config-if) #ip address 10.100.1.5 255.255.255.255

|

Device (config-if)# interface Ethernetl/0

Device (config-if)# no ip address

Device (config-if)# xconnect 10.100.1.4 100 encapsulation mpls

|

Device (config) # router ospf 3

Device (config-router)# network 10.3.0.0
1

Device (config-router)# network 10.100.
I

255.255 area 0
0

0.0.
.5 0.0.0.0 area O
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Device (config) #router bgp 1

Device (config-router)# bgp log-neighbor-changes

Device (config-router)# address family ipv4

Device (config-router-af)# network 10.100.1.5 mask 255.255.255.255

Device (config-router-af)# no bgp default ipv4 unicast

Device (config-router-af)# no bgp default route-target filter

Device (config-router-af)# neighbor 10.100.1.2 remote-as 1

Device (config-router-af)# neighbor 10.100.1.2 update-source Loopback0
( ) # neighbor 10.100.1.2 send-label

Device (config-router-af

Bl JL—r)IJLOR2TOH—LLRMPLS DETFE

v—LLRA

W2, — R U 7L 7 & 223 —ALAMPLS 23 ET A6 %R LET,

Device (cofig-if) # interface LoopbackO
Device (cofig-if)# ip address 10.100.1.2 255.255.255.255
Device (config)# router ospf 1

Device (config-router)# network 10.1.0.
(

Device (config-router)# network 10.100.
|

0 255.255 area O
1 0

0.0.
.2 0.0.0.0 area O

Device (config)# router ospf 3

Device (config-router)# redistribute ospf 1 subnets match internal route-map
ospfl-into-ospf3

Device (config-router)# network 10.3.0.0 0.0.255.255 area O

|

Device (config) # router bgp 1

Device (config-router)# bgp log-neighbor-changes

Device (config-router)# address family ipv4

(

(

(
Device (config-router-af)# neighbor 10.100.1.1 remote-as 1
Device (config-router-af) # neighbor 10.100.1.1 update-source Loopback0
Device (config-router-af) # neighbor 10.100.1.1 next-hop-self all
Device (config-router-af)# neighbor 10.100.1.1 send-label
Device (config-router-af)# neighbor 10.100.1.5 remote-as 1
Device (config-router-af) # neighbor 10.100.1.5 update-source Loopback0
Device (config-router-af)# neighbor 10.100.1.5 route-reflector-client
Device (config-router-af) # neighbor 10.100.1.5 next-hop-self all
Device (config-router-af)# neighbor 10.100.1.5 send-label

Device (config) # ip prefix-list prefix-list-ospfl-into-ospf3 seq 5 permit 10.100.1.1/32

Device (config)# route-map ospfl-into-ospf3 permit 10
Device (conifg-route-mao) # match ip address prefix-list prefix-list-ospfl-into-ospf3

MPLS O aEFE

WDOFEIZ, ZOFY 2—/LTHHT DY UV —AB LOEEEREZ R~ LET,

IHH ORI, FHICHR SN TORWRY | BASALY U —=RLUEOT~THOY J—XT
fEHTE £,
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