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TIE, GREWIZISIISBLUIPV6 & bR U 745 Z L AR L £,

IPv6 k2 RILZEN LT-IP DEREFIE

WOVEETIX, IPV6 o RV ERET D HIEICOWTIHHA L E T, IPv6 £7-1%1Pv4 347 v M
DR RNTERETEET,

GREIPV6 > RILDETE

IPv6 %> bU—27 FECGRE b U RNVERET HITIE. ROEXEA2FEITLET, GRE i,
IPv6 v hU—ZBENLTEHL, IPv6 b 2% LTCIPYS /X7 > k& IPv4 /37w N %8R
ETHEIICHEETEET,

[ L& BHIIC

mmmmk/zwm RESNLTWVWBEES., IPv6 7 RL A, P AEETBIO N R5E 0
ICED S ToHNET, PR A B —T oA AL, IPv4 £7213IPv6 7 KL ZDOWFN T
HZENTEET (ZDZ Lid, BEROEETIIRENRTVWERA) . RESNTZ b XLD
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| PeIPForLENTZIP

GREIPvS FoLn®E I

VHZHDERAMEIEITANA AL, IPVE 70 ha)b AX w7 L IPv6 70 k)L AX v 7 Ol
Y R—=FLTWBHELERHD FI,

FlEDHEE
1. enable
2. configure terminal
3. interface tunnel tunnel-number
4. tunnel source {ipv6-address | interface-type interface-number}
5. tunnel destination ipv6-address
6. tunnel mode gre ipvé
1. end
FlED M
IV REREIETIVa Y B&
ATv 1 enable FiHE EXEC E— R& A X —7 LI L E T,
B *NRNRT—REANLET (FEERINEZHE) &
Device> enable
RTFw T2 configure terminal Jua—N)L a2y 7 4 Fal—aryET— REEEBLET,
1 -
Device# configure terminal
ATFvT3 interface tunnel tunnel-number oV A B —T A ABLIVESEBEL, A F—T =
A Aary7 4 Xal—varyET—RNeBLET,
1 -
Device (config)# interface tunnel
0
ATvT4 tunnel source {ipv6-address | EETLIPV6 7 RV RAE IR E A v —T = A A XA T L
interface-type interface-number} Ry A B —T oA ADE S EIEE LT,
i - A H =T 2 A ADIA T EF/EEPIRES LT DLEE,
Device (config-if) # tunnel source FOALHE—T 2 A AXIPV6 T L AZFEH L TCHET D
ethernet 0 L[Z\%:ﬁ§&) D iﬁ‘
GE) ZDar7TXANCHEHINAMIETRERINE
T, FEMCOVWTIX,  [TPv6 Command Referencel %
SR L TR,
RFvyTH tunnel destination ipv6-address Fop A v B—T A ADFEHIPV6O T RL AZHEELET,

11 :
Device (config-if)# tunnel
destination 2001:0DB8:0C18:2::300

(GE) Zoary7TXAMTHHSNOMLZITRF RS E
T FEAZOWTIL,  [IPv6 Command Reference] %
ZRLTSIZE N,
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B P oL EALEIPOBRER

IPV6IP o RILENT S IP

ARV KRFERETIVaY B
2T 6 tunnel mode gre ipv6 GREIPv6 >R/ EfRELET,
Bl GE) tunnel mode gre ipv6 =~ > N Ci¥, GRE % k> /L
Dev'ice(config—if)# tunnel mode gre /r f/&*—71/(10)j]‘7°‘[2/1/ﬂj7013 I\ 2k LT*EE
ipvé LET, Z0ar7xX NCHEHINODHELTET0ER
IRENFET, FEMIZOWTIEL,  [TPv6 Command
Reference] ZZMIL T 72 &0,
27y F1 end AP =Tz f A AT 4 Fal—varE—ReETL,

51 -

Device (config-if)# end

e EXEC E— FICEY £7°,

IPv6 2 rJ)LZESTLTZIP D

5 : IPv6 k> r)LZ 4T L7T= IPv6

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S

{5l : CE1 ME&TE

ipv6 unicast-routing
ipvé cef
|

interface Ethernet0/0

no ipvé6 address

ipvé address 2001:DB8:2:1::1/64
no shutdown

exit

|

ipv6 route 2001:DB8:2:5::/64 2001:DB8:2:1::2
ipvé route 2001:DB8:2:9::/64 2001:DB8:2:1::2
|

5l : PE1 DELTE

|

ipv6 unicast-routing
ipvée cef

|

interface TunnelO

no ipv6 address

ipv6 address 2001:DB8:2:9::1/64
tunnel source 2001:DB8:2:2::1
tunnel mode ipvé

tunnel destination 2001:DB8:2:4::2
exit

XE Release 3S (ASR 1000)
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interface Ethernet0/0

no ipvé address

ipv6 address 2001:DB8:2:1::2/64
no shutdown

exit

|

!

interface Ethernetl/1

no ipvé6 address

ipv6 address 2001:DB8:2:2::1/64
no shutdown

exit

|

ipvé route 2001:DB8:2:3::/64 2001:DB8:2:2::2
ipv6 route 2001:DB8:2:4::/64 2001:DB8:2:2::2
ipvé route 2001:DB8:2:5::/64 TunnelO 2001:DB8:2:9::2

5] : PE2 DERSE

|
ipv6 unicast-routing
ipvé cef

|

interface TunnelO

no ipv6 address

ipv6 address 2001:DB8:2:9::2/64
tunnel source 2001:DB8:2:4::2
tunnel mode ipvé

tunnel destination 2001:DB8:2:2::

exit

|

interface Ethernet0/0

no ipvé6 address

ipv6 address 2001:DB8:2:5::1/64
no shutdown

exit

|

interface Ethernet0/1

no ipvé6 address

ipv6 address 2001:DB8:2:4::2/64
no shutdown

exit

|

|

ipv6 route 2001:DB8:2:2::/64 2001:DB8:2:4::1
ipvé route 2001:DB8:2:3::/64 2001:DB8:2:4::1
ipv6 route 2001:DB8:2:1::/64 TunnelO 2001:DB8:2:9::1

5] : CE2 DERE

ipvé unicast-routing
ipv6e cef
!

interface Ethernet0/0

no ipvé6 address

ipv6 address 2001:DB8:2:5::2/64
no shutdown

exit

I

ipvé route 2001:DB8:2:1::/64 2001:DB8:2:5::1
ipv6 route 2001:DB8:2:9::/64 2001:DB8:2:5::1
!

#wpve borrzaLi-ieve [l
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B %P6 o RLER L IP

Bl: a7 FINA4R1DEETE

I
ipv6 unicast-routing
ipvée cef

I

interface Ethernetl/0

no ipv6 address

no shutdown

ipv6 address 2001:DB8:2:3::1/64
exit

I

interface Ethernetl/1

no ipv6 address

ipv6 address 2001:DB8:2:2::2/64
no shutdown

exit

I

ipvé route 2001:DB8:2:4::/64 2001:DB8:2:3::2

Bl: a7 FINA R2DBFE

|
ipv6 unicast-routing
ipvée cef

|

interface Ethernet0/1

no ip address

ipvé address 2001:DB8:2:4::1/64
no shutdown

exit

|

interface Ethernetl/0

no ip address

ipv6 address 2001:DB8:2:3::2/64
no shutdown

exit

|

ipvé route 2001:DB8:2:2::/64 2001:DB8:2:3::1

5 - IPv6 k> JLZEF LT= IPv4

5l : CE1 DEETE

|

ipv6 unicast-routing
ipvée cef

|

interface Ethernet0/0

no ip address

ip address 192.168.1.1 255.255.255.0
no shutdown

exit

|

ip route 192.168.5.0 255.255.255.0 192.168.1.2
ip route 192.168.9.0 255.255.255.0 192.168.1.2
|

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| PeIPForLENTZIP
#wpve borrzaLi-iev [l

5 : PE1 DELTE

I
ipvé unicast-routing
ipvée cef

I

interface TunnelO

no ip address

ip address 192.168.9.1 255.255.255.0
tunnel source 2001:DB8:2:2::1
tunnel destination 2001:DB8:2:4::2
tunnel mode ipv6

exit

|
interface Ethernet0/0

no ip address

ip address 192.168.1.2 255.255.255.0
no shutdown

exit

|

1

interface Ethernetl/1

no ipv6 address

ipv6 address 2001:DB8:2:2::1/64

no shutdown

exit

|

ipvé route 2001:DB8:2:3::/64 2001:DB8:2:2::2
ipv6 route 2001:DB8:2:4::/64 2001:DB8:2:2::2
ip route 192.168.5.0 255.255.255.0 Tunnel 0 192.168.9.2

5] : PE2 DEETE

ipv6 unicast-routing
ipv6 cef
|

interface TunnelO

no ip address

ip address 192.168.9.2 255.255.255.0

tunnel source 2001:DB8:2:4::2

tunnel destination 2001:DB8:2:2::1

tunnel mode ipv6

exit

|
interface Ethernet0/0

no ip address

ip address 192.168.5.1 255.255.255.0

no shutdown

exit

|

interface Ethernet0/1

no ipvé6 address

ipv6 address 2001:DB8:2:4::2/64

no shutdown

exit

|

!

ipv6 route 2001:DB8:2:2::/64 2001:DB8:2:4::1
ipvé route 2001:DB8:2:3::/64 2001:DB8:2:4::1
ip route 192.168.1.0 255.255.255.0 Tunnel 0 192.168.9.1

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B %P6 o RLER L IP

{5l : CE2 DEXTE

I
ipv6 unicast-routing
ipvée cef

I

interface Ethernet0/0

no ip address

ip address 192.168.5.2 255.255.255.0

no shutdown

exit

|

ip route 192.168.1.0 255.255.255.0 192.168.1.2
ip route 192.168.9.0 255.255.255.0 192.168.1.2

Bl: a7 FINAR1DBE

|

ipv6é unicast-routing
ipvée cef

|

interface Ethernetl/0

no ipvé6 address

no shutdown

ipv6 address 2001:DB8:2:3::1/64
exit

|

interface Ethernetl/1

no ipvé6 address

ipv6 address 2001:DB8:2:2::2/64
no shutdown

exit

|

ipvé route 2001:DB8:2:4::/64 2001:DB8:2:3::2

Bl a7 TINA R2DEFE

!
ipvé unicast-routing
ipv6e cef

!

interface Ethernet0/1

no ip address

ipv6 address 2001:DB8:2:4::1/64
no shutdown

exit

|

interface Ethernetl/0

no ip address

ipv6 address 2001:DB8:2:3::2/64
no shutdown

exit

|

ipvé route 2001:DB8:2:2::/64 2001:DB8:2:3::1
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ESPERE=]

I=—a7ILAA LI

CiscolOS =~ K

[Cisco IOS Master Command
List, All Releases]

IPv6 2~ K

[Cisco I0S IPv6 Command
Reference.]

IPv6 7 R L v 7 & e

[IPv6 Configuration Guidel

Cisco 10S IPv6 #&HE [Cisco I0S IPv6 Feature
MappingJ
ZEESKXURFC
Z 4 /RFC 24 ML
IPv6 (2R3 % RFC IPv6 RFC
SRADTY AL HR—F
Bl )y

VAaDHR— MBI RNFa2 A T—va v
WebHP 4 FTClE, ¥ — RaffElr~=a7
. TN xT, V= EOE T A
V—AERHELTHWEST, ZnAbDY Y—2A
. Y7 2T HA A=V LTHRELE
D, vAOBELT 7 ) v —IZB 5 HlT
MIREZ R L2027 L TS
W, ZOWebH¥A M EDODY—IIT 7 AT
HER1Z. Cisco.com D 7 A ID BLOVIR
U— RAMETT,

http://www.cisco.com/cisco/web/support/index.html
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IPGIP ForLENTZIP |
B P FURILEN LT IP OREEER

IPv6 kR JLZEF LT= IP DBEEETEER

ROFIZ, ZOFY 2—/L Tl LICBERRICEAT 2V U —AE#RE R LET, ORI Y7 b
T VY —A FLA U TEEROV R — FPNEAINZEEOY T by =T V) =R T%
ARLTWET, ZOMREIZ. FRTH D B2WRY | T LUBEO—ED Y 7+ =T VY —ZXTh
PAR—bhSNET,

TT7Yy N7 — OV R—= I BLOVRAY T h T =T A A=V OV R— MIBET D IHEREME
9 %121, Cisco Feature Navigator Zffi /[l L £, Cisco Feature Navigator |27 7 & 2§ 5 1TI,
www.cisco.com/go/ctn IZFEE) L £9°, Cisco.com DT H 72 MIVLEH D FH A,

FT2:IPv6 ko RILEAN LT IPDHEEEERR

L )1)—2 HRETEER

IPV6 IP bR zfrd % 1P | 12.2G30)S IPv6 b2 /L %4 Lz IP O
12.2(33)SRA BB R—hInET,
12.3(N)T WDa~y RPNBEANFE LR
12.4 S FE L7, tunnel
12.42)T destination, tum.lel mode ipv6,

tunnel mode gre ipv6. tunnel

15.0(1)S source
Cisco IOS XE Release 2.1
15.1(1)SY

Cisco IOS XE Release 3.2SE
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IPvd F 2 RILEN L TEFEEERTE L= IPv6

ZOEREIX. IPv4 bR EN U CFEIRRE L2 IPV6 IS 2R — 2Rt LE9d, FEIT
BRESINTZ brxid, IPVd RNy 7 AR—2 % LT22 DD IPv6 KA A VHIDEE D v 7 1Y

LET,
© RO, 15 N—Y
* IPv4 bR ES U CFBERE L7z IPve IZBIT D1, 16 ~—
* IPv4 RV EN L CFBRYE L7 IPv6 2 H2NCT 2 515, 19 ~—
* IPv4 R VAR L CFEREGE L7 IPve ORRGER], 21 _—
* TOMOBIEE L, 24 X—
* IPv4 b3 EI L CRERRE L7 IPv6 OFEREREH, 25 ~—v

AL D

THHOY 7 2T VY —ATIE, ZOFEVa— L THPAINLITXTOEENYA—FEh
TS EIFRY FHA, BFIOFEEFHEEREHFRICOWVWTX, 77y b7 +—2BXOY 7 K
2T VY —ADNTHRBEY— N EV Y =R J— 2R LTI, ZOFY2—/MIZF
HENTOVOREDEMERB L, SEENTR—FESNTVWEY U —2AD U R hZHERT D
AL, TOEV 22— VORBZIZHHEEFROERLSHRL TIIZ3 0,

TT v "7 A —bDOPR— FBIOV R YT by =T A A=V OV KR— MIBET D IERE HER
9% 1Z1%. Cisco Feature Navigator Zf ] L £ 9, Cisco Feature Navigator {Z7 7 £ 2§ 521X
www.cisco.com/go/ctn IZFEE) L £9°, Cisco.com DT H 72 MIVLEDH D £H A,
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IPvd b2 RLENLTFBBRELIIPE |

B P RO RLEN L TEBRE LT IPG (BT B1EH

IPvd k2 RILZENLTFENERTELT-IPV6 (CRET B 1EHR

ZA—/\—L A k2RI for IPv6

F—=N—=U A FRY 7T, IPVA Ty RNTIPV6 X7y b o 7B L LT, IPv4 A >
TIANTIFxY (a7 Xy NI FIFUTOM) Mk LET A——Lb A Fr L%
T2 LT, INLLAZIPVE Xy hU—7 LIBECEE9d, 2ok &, L L7-BEED IPv6
Fy NT—JMICHDIPVAA VT TFANT IV F x5 T v 77— KT H0ETIHY A, 4—
SR—bd R FVE, BERT A A, FEERT A 2 LR MEICERETE 28, Wik
DT RARA Y MR IPvd 7 ba) AZ v 7 L 1Pv6 7 haj) AZ v 7 O FEFR— KL T
WAHBRENRH D £, IPv6 Tl RDOZA TDF—_"—L A bRV T A=A DEYR—
L TWET,

* FH)

CEERL—T 4 7 17k (GRE)
* IPv4 Hif

. 6to4

* Intrasite Automatic Tunnel Addressing Protocol (ISATAP)

1: F—/n\—LA bR

|PvE headerl IPvE data |PvE head er| IPw6 data

& o N\
S B
— —d__— B e
— IPvE Dual-stack Dual-stack IPvE e
IFuf netwaork device device netwaork EVE
host host
Tunnel: IPv6 in [Pvd4 packet %
|Pv4 header |PvE header | IPvE data g
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A—n—La roxidoripe |}

GE) F—R—lf R FITED A B —T oA ADFREERS (MTU) B204 27 F > M
HUET (L, BARIPVE Ry b~y X —IZF T ar 74—V RBREENL TN
EEREHRELET) o A=A PRV EMFHT IRy NU—21F, NI T2 —T ¢
VU IMKNEETT, L7 o T, ML IPVe F v N U — T ICHE T DA — N~ A bR
X, B2 IPVO Rry NU—0 7 —% 7 7 F v LR LTIWTERFA, ——1L A b
FLOERIE, IPv4 & IPv6 OO0 hajL A% w7 £7201LIPv6 72 ka3 X v
PHEYVR—b T D%y =7 ~OBITHEE BT 0HERH Y £,

PIFDOFRIL, IPvd £y hU—27 ETOIPV6 /X7 FORIEIZED b Rp v XA T EFETIIE
KON ERET ZIHEEITRILEET,

RI3:IPUURY R T—D LTIPBINT Y FEEGEET BRIV 24 TOHBESHWBERAE

o) 247

HREINDERAE

HRAE

T8

YA BRI A O
FIREZR, B AR A b — R
NN V%

IPv6 /37 R 2 rik TE &
¥

GRE ¥ L UV IPv4 A

YA MNEFIEYA R ECHE
WREZR, HRIZRARA b —R
Ak brxv

IPv6, 237 v a v L ARy
U —27 % —tZ (CLNS) .
BlXOFothoiox 470
Ny NERETEET,

[Pv4- .t

BA v RV —=LTFEA L b
NV 91%

6T VT 4y I AREALE
T, ZDO RN FATOM
FITHESE U E ¥ A,

6to4d

ST L7= IPv6 A~~~
WA RTREZR AR A v R Y —= L
FHRA L N hrrrv

B A K~ Tix, 2002::/16 7 L
T4 T ANLDT KL A&ff
Jﬂ L/i_é—o

6RD

IPv6 ¥—t A%, IPv4 |Z IPv6
DATvMEEFERTHZ LT
IPv4d %> NU—7 EDa—H|Z
tInE 7,

FL 74w AT, SPEHED
TRLA Tay 7hbEDY
THIENTEET,

ISATAP

FA RO VAT BAA~OEHGZ
EHTREZR AN A > by —= L F
AL BRI

YA F T, [EED IPv6 2=
Y ANT RLRAZEHTE
ij‘o

BaD R RZAEALTIZONT, ZOV=aT A TEHELLGHLTWES, FETHEED M
P B A PG DB MEWERB LI OHEME T L2 2 AR L E 4, MR RV Z A I

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000) [ ]



B L1 roxLforIPu

WL TWLIEEIE, UToRT, AHLEDNRD 3L

éb\o

R4 bRV BLTRHD RO RIVEREINT A —4
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FoRYUTBAL | FURILERENS
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Fi#h 1pv6ip IPv47 FL A, £ | IPv4 T KL A, IPv6 7 R L A,
7213 IPv4 D3R E
GRE/IPv4 gre ip A a— |[IPVAaT RLRA,  |[IPv6 7 FL A,
T A A~DS
IPv4- Fik ipv6ip auto-tunnel | g RE, TN | RE, 72—
_C, RAV S | Tz AT KLA
WV —< )LFIRA |V, ctunnel-source/96
KD Ry xY 7| e LCTERSRE
2 ATTT, IPv4| T,
FLIET R LA,
6to4 ipv6ip 6t04 Sy BERET, | IPV6 T R LR,
IPV6 3G SEN BRI | TV T 4 v 7 A
ShET, &, PG
LD IPvA T R L
A Ze WO IATe B
NHYET,
6RD ipv6ip 6rd IPv6 7 R L A,
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V74T A,
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| 1P FURLERN L TEERE LT IPG

FHTH

pr

axX

socEsnrPe oL

FTaNni=IPv6 k> R)L

FETRESNTZ P pUE, IPVARY ZR—2Z N LT 20D IPv6 RAA UEOEEY v 71
Y LET, EIT, 2200 vV TS AMELEFT U R VAT AL Y T34 AR EY
B CTEXa T RBEEZLELETILE LEEROZOIC, F72XVE— P66 Ry hT—7~D
Bfto- DI SN E T,

IPv6 7 KL AL, bR A H—T 2 A LETFHTHRESIN, FETHRESNSZIPVE T R
VAE, PRV EEILB IO VeI Y THRET, FEIN b RV OiEGIT
HOHRANEZIEIT ANAAE, IPvd 70 faj AX v 7 L IPve 70 hajv A% v 7 O )%
A—=hMLTWOIRERH D £, FEITHESINT i, ERT AL AMEITERT A
AALHFA M CTHRETEET, VAT DI AT VAR I3 U—FT 4T AL v F 71, FH
THEINTZIPv6 h RV TEET, FHhE, VAA I AT VR T4 T—T 4T R
A vFUTE, Tav R AL v F U T BMEREEITIT 4 —T7 M TEE T,

IPv4 o RILEN L TCFEREL-IPV6 ZEXNZT HA

FE#IPG6 2 RILDERTE

FIEDHE

[ C®HBHIIZ

FEICHRESINZIPV6 R 2L TiE, IPV6 7 KL AL, b A2 —T 2 A A FTHRIES
N, FEITHRESNZIPVE 7 FLUAE, PUrRARETB IR R ASEEICEID B THNE
T, REINZ DU RIVDOMWUHIIH DB A NEZIETNA AL, IPvA7’ 0 haL AKX v 7 L IPv6
Ta ba) AE I DOW G EVR—FLTWARENH D 7,

enable
configure terminal

interface tunnel tunnel-number
KOWTFRIDa~vr RE AT LET,
* ipv6 address {ipv6-address/prefix-length | prefix-name sub-bits/prefix-length}

2L =

* ipv6 address ipv6-prefix/prefix-length [eui-64]

tunnel source {ip-address | interface-type interface-number}
tunnel destination ip-address

tunnel mode ipvéip

N o a

end
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IPvd ko R)LZES L TFEEEE L= IPv6

B ==3rerorioms
FIEDFH
ARV RFERIETI Va3 Y =Lz
ATy T enable FitE EXEC E— R& A X —7 /W LET,
5l - CNAU—REANLET (ERINWESE) .
Device> enable
ATy T2 configure terminal sua—s L ar7 4 Xal—vary T—RERBLET,
i -
Device# configure terminal
ATFvT3 interface tunnel tunnel-number o A B —T oA ABLONEEEZIBEL, % —
TxAAaAr74FXal—arT—RERBLET,
i -
Device (config)# interface tunnel 0
ATvT4 ROWTNID A~ REANLET, (A0 X =T x4 AZEDV Y THRTHNDIPV6 Ry NT—7 %
« ipv6 address EL, A7 —7 A ATIPv6 B A A X —T7/MIC L&
{ipv6-addressiprefix-length | EE
prefix-name sub-bits/prefix-length} ceui-6d X — U — RAEEET AL, VT T e T I, A
« ipv6 address ipv6-prefix/prefix-length H—T 2 A ADIPv6 T FLAZHREL, T FLADT
[eui-64] NL64 B> RO EUL64 A v H—T A AID ZfEH LT
A B =T = A ATIPv6 IR ZHNZ L ET,
Bl GE) IPv6 7" R L ADFRTEDFEHNZ SV TI,
Device (config-if)# ipvé address [Mmplementing IPv6 Addressing and Basic
3ffe:b00:c18:1::3/127 Connectivity]| ¥ a2 —/LEBB LTI ZEW,
ATFwvTH tunnel source {ip-address | interface-type | N ) L B —T =4 ADFEETLIPvE T R L A FE 135
interface-number} BrRA VA —T AR BT LERGERELET,
B - A VE =T A ABRESN TV DGE, TOA U H—
Tz A AEIIPvA T RUAZMEH L CRES LTV D
Devi ( fig-if) # tu 1 u N
g?gagitgiﬁerget 0/0/0nne sonres TERHY ET
XTvT6 tunnel destination ip-address Foxn A B —T oA ADIIPVE T RLAE - 13HR A

{51 -

Device (config-if) # tunnel destination
192.168.30.1

ML ERELET,
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| 1P FURLERN L TEERE LT IPG
iPva oL En LTEBBRELEIPGORES [l

OV RFEREFETIV3 Y B
2Ty ST tunnel mode ipv6ip FHIPv6 RV EEELET,
Bl - GE) tunnel mode ipv6ip =~ > N T, IPv6 /3y &
' Uy Fm han s LTHREL, IPva 2 FEIPv6
Device (config-if)# tunnel mode ipv6ip VINVHOB MM T e halBIORNT A
A=k 7o baromlze LTHEELET,
ATvTS8 end FiHE EXEC £— RIZR Y £,
{1 -

Device (config-if)# end

IPvd k> xx)LZ 9T L TEENEKTE L 7= IPv6 D E% E I

Bl - FENIPVE k> RILDETE

N—H A L—% BETFEIIPV6 N RV ERET D ZRIRLES, ZOFTE, —F
ALNVL—HZBOHFDORN RNV AL E—T A ZX0N, Za—N)LIPv6 7 RLAZEHL TP
FICHREINET, PRV EEITBION RO T RLAIZHOWNWTYH, FEITHRESIN
ji—g—o

IL—5 ADETE

interface gigabitethernet 0/0/0

ip address 192.168.99.1 255.255.255.0
interface tunnel O

ipv6 address 3ffe:b00:c18:1::3/127

tunnel source gigabitethernet 0/0/0

tunnel destination 2001:DB8:1111:2222::1/64
tunnel mode ipvéip

IL—2 BDHETE

interface gigabitethernet 0/0/0

ip address 192.168.30.1 255.255.255.0
interface tunnel 0

ipv6 address 3ffe:b00:cl18:1::2/127

tunnel source gigabitethernet 0/0/0

tunnel destination 2001:DB8:1111:2222::2/64
tunnel mode ipvé6ip
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IPvd ko LEN LTFERELIPG |
B 5 GREIPvA k> RLEA LT IPE

5] : GREIPvd k> R JLZF L 71= IPv6

5 - CE1 MEBE

|

ipv6 unicast-routing
ipv6 cef

|

interface Ethernet0/0

no ip address

ipv6 address 2001:DB8:2:1::1/64

no shutdown

exit

|

!

ipv6 route 2001:DB8:2:2::/64 2001:DB8:2:1::2
ipvé route 2001:DB8:2:4::/64 2001:DB8:2:1::2
|

5 : PE1 DT

ipvé unicast-routing
ipv6e cef
|

interface TunnelO

no ip address

ipv6 address 2001:DB8:2:4::1/64
tunnel source 10.22.22.22

tunnel destination 10.44.44.44

exit

|

interface Ethernet0/0

no ip address

ipv6 address 2001:DB8:2:1::2/64

no shutdown

exit

|

interface Ethernetl/1

no ip address

ip address 10.22.22.22 255.255.255.0
no shutdown

exit

|

ip route 10.44.44.0 255.255.255.0 10.22.22.23
ipvé route 2001:DB8:2:2::/64 TunnelO 2001:DB8:2:4::2

5l - PE2 DEETE

|
ipvé unicast-routing
ipvé cef

|

interface TunnelO

no ipvé6 address

ipv6 address 2001:DB8:2:4::2/64
tunnel source 10.44.44.44
tunnel destination 10.22.22.22
exit

|

interface Ethernet0/0 no ipv6 address
ipv6 address 2001:DB8:2:2::1/64
no shutdown

exit
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| 1P FURLERN L TEERE LT IPG
% : GREIPvA ko ruEnLizIPe I}

|
interface Ethernetl/0

no ip address

ip address 10.44.44.44 255.255.255.0

no shutdown

exit
|
ip route 10.22.22.0 255.255.255.0 10.44.44.43
|

ipv6 route 2001:DB8:2:1::/64 TunnelO 2001:DB8:2:4::1
|

{5 : CE2 ME&TE

|
ipv6 unicast-routing
ipvé cef
|
!
interface Ethernet0/0
no ipv6 address
ipv6 address 2001:DB8:2:2::2/64
no shutdown
exit
|
!
ipvé route 2001:DB8:2:1::/64 2001:DB8:2:2::1
ipv6 route 2001:DB8:2:4::/64 2001:DB8:2:2::1
!

Bl TINAAXDETE

|
interface Ethernetl/0

no ip address

ip address 10.44.44.43 255.255.255.0
no shutdown

exit

|
interface Ethernetl/1

no ip address

ip address 10.22.22.23 255.255.255.0
no shutdown

exit

Bl FURILVEREDIEDR
CEl1 7°%

Device# ping ipvé 2001:db8:2:2::2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:DB8:2:2::2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/9/43 ms
Device# ping ipv6é 2001:db8:2:2::2 source 2001:db8:2:1::1
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:2:2::2, timeout is 2 seconds:
Packet sent with a source address of 2001:DB8:2:1::1

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000)
|



ZDHDOBEE R

Success rate is 100 percent (5/5)

PEl 7» 6
Device# show tunnel interface

TunnelO
Mode:GRE/IP,

, round-trip min/avg/max

Destination 10.44.44.44,

IPvd ko R)LZES L TFEEEE L= IPv6

=1/1/1 ms

Source 10.22.22.22

IP transport: output interface Ethernetl/l next hop 10.22.22.23

Application ID 1: unspecified
Linestate - current up

Internal linestate - current up,

Tunnel Source Flags: Local

evaluated up

Transport IPv4 Header DF bit cleared

OCE: IP tunnel decap
Provider: interface Tu0, prot 47
Performs protocol check [47]
Protocol Handler: GRE: opt 0x0
ptype: ipv4 [ipv4 dispatcher: punt]
ptype: ipv6 [ipv6 dispatcher: from if TuO]
ptype: mpls [mpls dispatcher: dropl]
ptype: otv [mpls dispatcher: drop]
ptype: generic [mpls dispatcher: drop]
There are 0 tunnels running over the EON IP protocol
There are 0 tunnels running over the IPinIP protocol
There are 0 tunnels running over the NOSIP protocol
There are 0 tunnels running over the IPv6inIP protocol
There are 0 tunnels running over the RBSCP/IP protocol
Device# show ip route 10.44.44.44
Routing entry for 10.44.44.0/24
Known via "static", distance 1, metric 0

Routing Descriptor Blocks:
*10.22.22.23
Route metric is 0,

Device# debug ipv6é icmp
ICMP Packet debugging is on

*Jan 1 10:57:37.882: ICMPv6:
*Jan 1 11:00:18.634: ICMPvG6:

Z Dt DOBEEE

Sent R-Advert,
Received R-Advert,

traffic share count is 1

Src=FE80::A8BB:CCFF:FE00:5200,
Src=FE80::A8BB:CCFF:FE00:5200,Dst=FF02::1

Dst=FF02::1

HEEE

X=-aF7ILAEZA R

IPv6 7 R L v 7 L B

[1IPv6 Configuration Guide]

CiscoIOS z2~v o K

[Cisco IOS Master Commands
List, All Releases.]

IPv6 2~ K [Cisco IOS IPv6 Command
Reference.]

Cisco I0S IPv6 H¥BE [Cisco IOS IPv6 Feature
Mapping ]
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| 1P FURLERN L TEERE LT IPG
IPvd ForLERLTEBRELE P OEES ]

ZEESKURFC

ZA4E/RFC 24 ~IL
IPv6 (289 % RFC [IPv6 RFCs)
MIB

MIB MB®D! >4

BIRLT7T v b7+ —24, CiscolOS V U —
A, BLOT7 4 —Fx By MIET S MIB &
RLTH U — F321F, RO URL IZH
% Cisco MIB Locator Z{# J L £,

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

SRADTY ZHI YR—F

Bl s

SAaADPYR—FBLIORX a2 A TF—3 g o | http://www.cisco.com/cisco/web/support/index.html
Web¥ A FTlE, FUrvr— Ra[fEe~=a7
v, Y7 o7 V=Nl EDF T4
V= A&EELTHET, ZnbDY Y —2A
X, VY7 U =T A A=V LTRHELL
D, YAIOWET 7 v — 2T 5 Hk
HIREZ R U720 T 572D L T2 &
VW, 2D Web A N EOY =T AT
A%, Cisco.com D 7 A L ID BLUIR
U— RBMETT,

IPvd b RI)LZI L TFEIERTE L 1= IPv6 DH#EREE 3R

KORIZ, ZOEY2— L THILIMIEICHT 5 ) U — Al RLET. 0K, Y7L
U=T UUY—A bLA CTRBIEOY H— FSEASRELEOY 7 Ly =T U U —RETE
RLUTVET, ZORIEE, FICHTD ARVIRY | TGO —EOY 7 b =7 ) Y =2 Th
PHR— L SNET
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B P RO RLEN L TEBRE LT IPe OREETER

IPvd ko R)LZES L TFEEEE L= IPv6

TT Y N7 A =D R— PRIV R YT v =T A A=V OV R— MIET D IEREHER
9% ZI%. Cisco Feature Navigator Zf#i ] L &4, Cisco Feature Navigator {27 7 & 24 %1213,
www.cisco.com/go/ctn [ZFEE) L 9, Cisco.com DT A7 MILEH Y FHA,

KE:IPvE L3 ILEN L TFEIERTE L 1= IPv6 DHEREER

HRES

1)1)—2R

HEETR R

IPv6 ho Y 7 1Pv4 kv
FIVES L CFEERE L7 IPv6

Cisco IOS XE Release 2.1

TFE)THRE SN bR,
IPv4 /N 7 i R—2 & Li=2D
DIPV6 A A EOEEY v
JIZFHY LET,

WO~y RPBAFIFIEE
IIE L77, tunnel

destination, tunnel ipvéip.
tunnel source
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CiscoASR1000 > ) — X 77U F—L g P —E R L—F|F, XHEY b A —H %> b, Packet
over SONET (POS) . BEIOV U TAHEAER—NTHE7HZ (SPA) A v F—T =2 A AR EEEE
FERMEEHOYH ON— KR x2T) A F—T 2 AV R—FLET, "—RFRu=7(ZHT5
BHIRRHB LA =T = ADA A b—/UZET B EHRIC OV TIE, ZHEHORGED
N=KR 2T DAL A= NVBLORE~T=aTVEZHML T ZEN,

© HERETE M OMER, 27 X—V
* RTENH, 27 =V
s av R U7y L RAER, 28 =

ROk

THERHOY 7 2T VY —RATHE, ZOFEY2— L THHENITXRTOBRENTR— K&
TV LT F A, BHOEEFHEEEFRICONWTL, 77y M7+ —2BXTY 7 b
7 VY —RADONRTHRBEY—LEV U —R )= 2R LTLEIN, ZOFY 22—
HENTOVAHAEDFEMAERBE L, SHEENTR—FESNTVWEY U —AD U R b &HERT D
BlE, ZOEV 2 —VORBIZHHEEFROEXEL SR L TIZI W,

=

Ty N7 —LDOVR—FBIR A YT 2T A A=V OV R— MIET HIERERR
F %121, Cisco Feature Navigator Zffi /] L £, Cisco Feature Navigator |27 7 & 24 5 (I
www.cisco.com/go/ctn [ZFEHE) L 9, Cisco.com D7 A7 MILEH Y FH A,

S — ,l.EE *
aX AE 18 &
CFAHEY b A—=F Ry FOBEEA =Ry b A I =T 2 ADHENTFIZHONTIE, RO
URL T [Cisco ASR 1000 Series Aggregation Services Routers Software Configuration Guidel @
[Using the Management Ethernet Interface] DFEZZH L T 7ZE 0,

http://www.cisco.com/en/US/docs/routers/asr1000/configuration/guide/chassis/asrswefg.html
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N N 1N b
a2 R )T 7 L URER
CAUH—T A ADBREIHEAT D 2~ RO OV TIE, KD URL @ [Cisco I10S
Interface and Hardware Component Command Reference] \ZFE&i STV ET,

http://www.cisco.com/en/US/docs/ios/interface/command/reference/ir_book.html
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HEMERHDA o F—T =2 A AIPT RUARHENTIZRNT2D, V=T Ny 7 4 H—T = A AN

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000) [ ]



FEAVA—T 14 2DFEE |

B —onvs108—9zq42

AT X91C250IZ, *y NU—J7EHFITED YL TONZIPT RLARSDHLV—H ED

KA E—T A ADDNS KA = M) ERETLHMLERHY £T, KITRINTAL—F A
DA HE—T 2 AAHKEEDNS =2 hUOHITIE, HA X —T =2 A1 DODDNS T R
NHEESINTHET,

IW—TINYIRIDIL—EZADA B —T T4 AEBE

GigabitEthernet0 10.10.10.1 255.255.255.0
GigabitEthernetl 10.10.11.1 255.255.255.0
GigabitEthernet2 10.10.12.1 255.255.255.0
GigabitEthernet3 10.10.13.1 255.255.255.0
GigabitEthernet4 10.10.14.1 255.255.255.0
GigabitEthernet5 10.10.15.1 255.255.255.0

IW—TNRNyIRIDIL—2 ADDNS T ~ 1)

RouterA IN A 10.10.10.1
IN A 10.10.11.1
IN A 10.10.12.1
IN A 10.10.13.1
IN A 10.10.14.1
IN A 10.10.15.1

Fy hU— #Vﬁ?ﬂ4xw4y&—7lfxﬁ\E%ﬁ%ibkb AT F U ADTDITTE
AT 5580800 £7, V—F ADWTNNDONL—ZIEENREET L0, TU M7
P —ERADEE, BIDOFRy NI —X 2 T TRAANLEDA U H—T 2 A AT VA TEEH
o W—T Ry A B =Tz AEFEHL TRy NT—F T TNRA RAEREL, Fv T —
JEIRTT RREZAXENDIPT RLVAZETNA RZED Y THHE, Xy NT—F 7 T4

AP " T 7 4 v I BEZETEDLRY NT—T A H—T oA ARV EH129H5RY .,
IOIPT RLVAEHHALTRY NT—F 27 T, RZRETEES, V=T RNy T o F—
T oA AREHBDNL—F A TDA L BZ—T 2 A AREE DNS = U OFITIX, FOWEA
B =T 2 ZADWNTNNEN L T —FIZEETADIC, 1 DODNS T N DOARH D Z &
N E£9,

W—TNRyOBDIL—FADAVE—T A RAETE

Loopback 172.16.78.1 255.255.255.0

GigabitEthernet0 10.10.10.1 255.255.255.
GigabitEthernetl 10.10.11.1 255.255.255.
GigabitEthernet2 10.10.12.1 255.255.255.
GigabitEthernet3 10.10.13.1 255.255.255.
GigabitEthernet4 10.10.14.1 255.255.255.
GigabitEthernet5 10.10.15.1 255.255.255.

OO OO oo

— TNy EDIL—2ADDNS T 1)

RouterA IN A 172.16.78.1

N—T Ry 7 Ao F—T 2 AIREINTWAHIP T FL A 17216781 1%, —XIZL-» T4
REND Ty hOBEEILT RLAL L THATE, Xy NU—F U VEFHT 7 r—va B
SO —F 47 Fa haViliEgEEnEd, ZoV—T Ry T L F—T A AT, HREY
2%y R DU EINRWIRY | FIZRERRE T,

N—T Ry J 4 —7xA AL, OpenShortestPathFirst (OSPF) F7iZAh—F— 47 —hv=A
v ka3 (BGP) By a o7 RLAE LTHERTEEY, TXTOMDOA ¥ —T =

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)



REA B —T 4 ADHKE

N—FRvs 4v8—ax42EL—Fnvs E—F I}

AAMBE T L TWAEE, V=T R I B =Tz A, TAADa ) —)LiR— k)
HZ DR — F~D Telnet & v > a VAL T D5 AICHEATEE T, thoL—F E£72137
TRAG—=NPNZDON—T Ry J A H—=T 2 f AZEZELLI>EL WD T Y r— 3T
X, =T Ry 7 T RLRAIZE DS CoNEY TRy FafMETELD. v—TFT 47 7 r ba
NEBRETDVLENH Y F7,

N—T NI B =T 2 A RIN—T 4 T INIP Ty NI, V= FERIIT 78 A —
NIZFWL—T 47 &N, a— ALV TREINET, V=T RNv T 4 F—T x4 AL —
TA VT ENDIPIN—T NI B =T 2 A 25T TEEENZWVWIP Ny ME, ey &
NET, ZNHD2O2DRWTIH, V=T NI A F =Tz Af AFIXNV AL E—T A AD
LIICEECE £,

W—TNNY G A R3—DxA REIL—TNvH E—FK

N—T Ny I A B =T 2 RTRELTZRIETA VF—T 2 A REFEBTHHOT, IP/L—
T4 T T NaNPN =T Ry I LB =T 2 AZEID Y COENTZYT TRy FET KX A
AT LR, BETA VX —T = AZED B THNZIPT FLARWOTHEGEFEIC/R D &
INZLET, L, =T RNy 7 F—REFEHALT, By MEREIIT —XEE72 O WAN
(UT7N) VI TCORBENRT A NS, 2ianEd, Z0BxIE. N 7740 v 7 OEET
DT NA AR CA L H =T 2 ARy T T RNENDIA L HE—T 2 ATEGLIZT —H /X
Ty RBREINDEI, W—TERETHIETT, BREINZEXLERUFHETT—F Ty
MIRENDZLEEZT =7 THIEILEST, =T Ny 7 T—FREFHLTCHED NZ 7V
Va—T A VTP TONET, T—F Xy hTOZT—F, WANA V7T ARNT T T ¥ TD
MEZRLET, ZLOBEOVYVTNA U F—T oA ATE, A VX —T A ZAFFar b
n—7 ary74FXal—a L EB— RTANINDIHMBADOEADNL—T Ny 7 a< RFERH
HYFET,

XILAF—T AR

XNVAUHE =T 2 AF, V=T Ny I A F—T = f AU LRy NT—F v H—
T2 AATT, V=T Ny I A B =T 2 A~D T T 4 v 71E, V—F BRI TTHERES
NBH—FT, IV AL H =Tz RAGEFEEND T 74 v TIFEEINET, ZOf 2 F—
T A RIEICT v 7T, T T4 T OEERCZFILTEEEA, W7 B/MUITFITRRL £
T, XA —=T oA RAF, 1 FEAEDFXV—T 4 T VAT ATHARRER XL T34
A L [ERRICHRE L 77,

RXNVAUHE =T 2 A AX, RUBERRY NT—7 8T 7 4 v 7 BREETD, A—r3 =~y FRK
WHRE LTSN ET, &2, *y hU—7 =R, BEDOIP V7 Fx v MIBET
ERVWEICTIHA, AV NI —F U I T R ADIXNA B —T = AFTH T X bC
LT, AZT 4w 7 IPIL— A CTEET, AZT 4w 7 PL—FOERIZ, IPT 27 &R
UAREEATHHALD S, 2y FU—F 07 FARL XA TR D70 CPUBEE SNET,

Fr. AT 4T V—"EREIF, A EF—T A A AT 4 X2 lb—gr F— RTIERL
ra—N)LarZ4Xal—vay B RTTbdld, IPT7 72X URARNELD LHIZHE
ETEET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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FEAVA—T 14 2DFEE |

B vJ1 5—79z42

XNV A B =T AL, 1 DOOT FLATHETEXR2WEENRHY 3, Null0 EREhd X

NAVE—=T 2 A ANRIANKY T THDIAZT 4 v I —FEBRETDHIEIZL S TOH,

IDAVE—T 2 A RN T 74 v 7 BEEFETEET, RTANBYTEZINV A H—T A
;mET610®Wi BGP # M LCT UL AAL NTEDLLHIICENFY T — 7_w—
ERETIHHEARC, EX2 VT 4R EORNT, $FEDT RLRRHA~D N T 7 4w 7B, L—
% L CEESNRNWE T A TT,

N—FIZIE, WIZ1IODXNVA B —T 2 A ANRHVET, T 74NV FTlEH, XV ¥ —T =
ARTEFEEND Ty ML 2T, 27y hOFEILIP 7 RLRIZA ¥ —F >y Ml A >
t— 71 b3 (ICMP) DEFEREA v —V2EETHZ LIk T, A —F RN KL%
T, TNODIREEZEFET LN, Ty NPT ey 7T 5000 TnniThibs L5,
N—HEBRETEFET,

I E3—T (4R

A

YT B—T oA AT, WA o —T oA AEEMTONFET, P TA L E—T = A AR
BEfTT SN TWDEA L X —T = A ABA RX—T SN DE, BT B —T oA ANRA
F—T MY B A —T 2 A ARy NE T END L YT E—T 2 A ATT «
=Tz £,

G¥)

YTA U H—T oA AL, BEEMST O TOWDIHE A X —T oA ALWTHNT, A =T NIZ
L7eD Ty NED LN THENTEET, 7270, Uy y N TV EINT-WEA
B =T 2 APV T A v F—T =2 A AL, A F—T M TEEH A,

MBS X —T A A%, IPY TRy b2 EOBEFEOLA Y3 Xy NT—2 7T RLRAEEID 4T
DI EBTEDIEEROFIEA L F—T oA RAZPENTHZLICEHST, 7 F—T A AN
B s 4, V7 A4 —T 2 A ADORAIOHERFIDO 1 21X, 71 —2 U L— WAN ETD A
TV N ARTAROMEERRT ST, ATV Y META XL, P TRy FRR
WENTZD LR UEEA v H—T 2 ADDT RAZ A I/, RIPREDIP V—TF 4 7
7'u haVCEEMT G NEEETT, ATy hARTA X UNE, IPRY RU—T TONA—T o
VI DON—TERSTEDICEEINE L, ry MU= EEROTAOR Yy NT—F T T A
AZE ST, BEWICFEUIPV— ERT RANZ A XIND EXIT, V=T 4 T DN—TBFA4E
LET, < D%y hT—F T TNRALADT 73V bEHEIZAT Y v b " T A4 X &S
HZLENEHITHLT=D, 1 DO A L A —T =2 AN L THEED)E—F Xy hU—F
T TNA AR EINTZ 7= VL —<VTFRA N Xy NT—F A H—T x4 AT
XnyF$?4fVﬁ%%kﬁDibko:ﬂm\ﬁb%@4y&—7:4x%ﬁbf%ﬂ%
WHETHSTMDT S, R A =T oA AP T T RNINDEAS o H—T = A A%
HBEINTZIPA— I, Xy NT—F 0 TR AL 5TT RRZ AL ZENRNTD &%i‘%b
EFT, WITA L F =T oA AL T, LBOYHA L F—T oA APLEHINDLGETSH,
N—TFT 47 7Fa balTiE, EVE—F Xy NT—F T TNRAL ZA~ODRy NT— 7&m%
%ﬁ@%@4/& T AL LTGRMEND L), WA L A —T oA AEEEDOA L H—T =

ANAAEINC BT H A E LT, 7 A X —T oA ARBRINE LT, TCP/IPTiX, 7
7fw%f\foyb$§4fy@ﬁ@ﬁ?4ﬁwfwméméi5K&@ibtﬁ\M@mm
RIPX 207 v hanid, §lEHE AT v b R T4 XX AHEZITET,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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REA B —T 4 ADHKE

Fotnavs—7z42 [

W7 A B —7 A A%, Hardware Interface Descriptor (IDB) . ¥V 4 RigB, L7 4 v 7 &
THEHADESDIETHEREINDE T LT 4 v 7 A Lo THREESNE T, IS TS 2 —T = A
AFFIE. XY NT—=F T TAALRTH L TERATHLIMLERD Y £, 2L 2
GigabitEthernet - > % — 7 = A A 0/0/0 DOV T A > ¥ —7 = A4 ADAHilT GigabitEthernet
0/0/0.1 L7V EF, ZZTAEFRMOY T A F =T =1 ZAZRLET,

FoRILAVFZ—T AR

Fox VU TRERTLE, VT UAR—F 71 N avNEOLEDO T v ek 7T/ TE
T3, FrpiE, (KBS v F—T 2 AL LTEESR, il =T 2 AEFHETE
HEITIoTWET, bR A FZ—T AR X, FFED [passenger] 7’1 b a/LFE7 X
ltransport] 7’7 k 2 WZIXBE#AT T ST EFAN, EEOEER KA > Y —KRA > b
7 7R IACA T — A DOEEICN e — ARSI D LD ICRKE SN2 —F T 7 F ¥ T,

T DIMLERDHEEHICL ST, RV AU E—T oA AEFET L0 ONOHIERH Y
£, brxiAo 1 >oEEOFEH AR, IPX BV FR— SRRV R Yy NT—7 TOT /A A
EALICIPX e EDOFRy NU—7 Fa hayl, 7—4% N7 74 v 7 BRI LT, 2z
X Xy M= 0a7 TRy VIlHiHY A4 T, Ry RU—ZIZXo>TIPX BMEHA S
LA, XAy MU= 0aT7E N LTCIPOIPXE bRV 75281k ->T, Xy hU—7
Ty UITHDHIPX A M TEx £,

V7R =T R L TCRIATE D S EIERFEEHO o U o THAROFEANCOWTIE,  [Cisco
10S XE Interface and Hardware Component Configuration Guidell @™ TTmplementing Tunnels] €3 = —
NEZHRLTITEEN,

REA 23— 214 ADEEFHE

W—TN G A28 —T 14 ADNEF

ZOEETIE, W—TNw I A B =T oA ZAEFRET HHEICONWTHHALET, L—F Ry
T AE—=T oA A% —EALAR—=TNMIT DL, ¥y MU UVTDHETT v TDEEDTZD,
N—T R I B =T 2 AIEZE L TNWDERLTIENTEET, Z0ED, L—T Ny
TAVHE—=T 2 AEIFR Y T —=F 0 T TRAL ZADOWNTNOWEA o F—T = ZADIREIZH E
BAEZTIWBRGEE U CHERHT 2T RLARKREREXIZIPT RLAREDLA Y3 T K
VA ZEID Y THGAICEER T,

[F L& BRI

N—T Ny 2 —=Tx A ADIPT FL AL, BBHETHAIVLENDY, BlOAL X —T A A
Ko TCIfEHENEE A,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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A —T 4 ADHKRTE

FIROWE
1. enable
2. configure terminal
3. interface loopback number
4. ip address ip-address mask [secondary]
5. end
6. show interfaces loopback number
1. exit
FIE
ARV KRFERIETI VY B#
ATy enable ¥t EXEC E— R& A R—7 M LET,
. CRAT—REANLET ERIALZHD) .
Router> enable
2Ty T2 configure terminal sua— b ar7 4 Xal—varyE®—RERBLET,
fA
Router# configure terminal
ATFvT3 interface loopback number N—T Ry A B —T A ABHREL. A Z—T A A 2
V74 Fal—i gy E— REBBLET,
fi . ) N "
AERRETIRET DN —T N7 A8 —T = ADH %
Router (config)# interface HEIET D S5O, number 31U L E T
oopback 0
GE) TERLFIREZR L —T R 7 A v B —T = A4 ADHUTHIR
TH EHEA,
2Ty T4 ip address  ip-address mask N—T Ry A B =T 2 ZADIPT RLAZHEL, A ¥ —
[secondary] Z7xA A ETIP OLEE A F—T M LET,
il - =T RNy s T RUVADY TRy MEFRET 2581,
ip-address 5150 & mask 518 EFERH L ET,
Router (config-if) # ip address
10.20.1.2 255.255.255.0
ATvT5 end A B —T 2 A A AT 4 Fal—aryT—REETL, ¥
# EXEC &— RIZR Y £7,
A

Router (config-if) # end

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)



| wEsv2—Tz12OBE

XN AVE—T 24 ADHKRTE

OV FERET7IVa Y B&
257y T6 show interfaces loopback number | ({13) L—T w7 A X —T = A AT 2 2SR 5 FR
L/ i ‘j‘o
fi
CHLFFEDON—T Ny A F—T A AT HIERE
Rguter# show interfaces loopback i‘%ﬂ?'@‘%}%é\@i\ number %I;&%{fﬂ% Li'ﬁ‘o
GE) ZOFITIR, ZOX A7 TRE A ST A E
ENTWET, FEANZHOWTIE,  [Cisco I0S Interface
and Hardware Component Command Reference] % 2
TLEEW,
ATvI1 exit M EXEC E— R&&TLET,
fil
Router# exit

1

I, show interfaces loopback =1~ > RxH DO Sl &R L £,

Router# show interfaces loopback

LoopbackO is up,
Hardware is Loopback
Internet address is 10.20.1
MTU 1514 bytes,

line protocol is up

.2/24
BW 8000000 Kbit,

DLY 5000 usec,

reliability 255/255, txload 1/255, rxload 1/255

Encapsulation LOOPBACK,

loopback not set

Last input never, output never, output hang never
Last clearing of "show interface" counters never

0/75/0/0
fifo

Input queue:
Queueing strategy:
Output queue: 0/0

0 packets input,
Received 0 broadcasts, O
0 input errors, 0 CRC, O
0 packets output,
0 output errors,
0

XA —T x4 ADEKE

(size/max/drops/flushes) ;

(size/max)
5 minute input rate 0 bits/sec,

5 minute output rate 0 bits/sec,
0 bytes,

0 bytes,
0 collisions,
output buffer failures,

Total output drops: 0

0 packets/sec
0 packets/sec
0 no buffer

runts, 0 giants, 0 throttles
frame, 0 overrun, 0 ignored, 0 abort
0 underruns

0 interface resets
0 output buffers swapped out

COEETHEH, XV AU F—T oA ABRETDHHEIODWTHBHALET, XV A ¥ —T=

A AZLX-T,
et = E 9,

N7 4y DTANGEODOT 7 A Ay br— U2 RO HR
FTRTCORER T T4 7 EIN A F =T A A TUTT H I LN TEE

Ty INVA U HF =T 2 ATIEI N T 74 v I DEZREEITZT. ZONT 7 4 v 70307

SNET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B L1 8—Jz1z20%%

A —T 4 ADHKRTE

XN A B =T A RFRETELM—DA L F—T 2 A ar T4 Falb—aravys R
!Z. no ip unreachables =~ > K T9,

XWNAE=T A ANLDICMP 2IEFRGEA vE—D

XN A B =T 2 A KB LTEAT v MO 2I5% T, ICMP BEREA v E—YOREL
N BIE, A v F—T 2R AT 4F 21— 3 F— KT noip unreachables =~ >
REMGRALET, XA ¥ —T A RTEE LIy MIHT 50K T, ICMPEEEREE A »
=V DOREEHEANCT AL, A F—T A A AT 4 Fal— gy F—RFTip
unreachables =~ > R&fH L £,

FTNRA AT ORIV A v H—T 2 ADHRERETETET,

FIEDOBE
1. enable
2. configure terminal
3. interface null number
4. no ip unreachables
5. end
6. show interfaces null [number] [accounting]
FlED
=V N3 il = Ay B B
ATv 71 enable FikE EXEC E— R& A X —7 M LET,
Bl - *RAU—REABNLET (ERINESEE) .
Device> enable
RTYT2 configure terminal Ju—sL Ay T 4 ¥ ab—vay T FEEBLET,
i) :
Device# configure terminal
ATFvT3 interface null number AN A E—T 2 ALBEREEL. AV X —T A2

1 -

Device (config)# interface null 0

V7 4 Xal—arE®T— REHEEBLET,
* 3144 number i, HIZ 0 T,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| wEsv2—Tz12OBE

474v8—714208% I

ARV NFERERETIVa Yy B#
25wy T4 no ip unreachables A BZ =T x2A A LETICMP BFEREA v =T DAEMEL
%‘\i‘a‘o
- *Zoawy NiE, TRTOFA T D ICMP EERGEA v
Srice oo s e e TV ERIELET,
ATy 75 end Rt EXEC E— RIZE D £,
i -
Device (config-if)# end
ATvT6 show interfaces null [number] (L) Jb A o H—T = 4 AT 5 a8 % dor U
[accounting] +,
1 - CXNA B =T = A AT, GIE number 1 FH 120 TT,

Device# show interfaces null 0

G¥) ZOBITIE, DX AT\ TR ST T AME
AENTWEST, FHMIZOWTIE, [Cisco I0S
Interface and Hardware Component Command Reference ]

ZZRLTLIEEN,

1

&IZ. show interfaces null =< > RHOH FIHlZ R L E9,

Device# show interfaces null

NullO is up, line protocol is up

Hardware is Unknown

MTU 1500 bytes, BW 10000000 Kbit, DLY 0 usec,

reliability 0/255,

txload 0/255, rxload 0/255

Encapsulation ARPA, loopback not set
Last input never, output never, output hang never
Last clearing of "show interface" counters never

Input queue:

0/75/0/0 (size/max/drops/flushes); Total output drops: 0
5 minute input rate 0 bits/sec,

0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec

0 packets input,

0 bytes,

0 no buffer

Received 0 broadcasts, 0 runts, 0 giants, 0 throttles

0 input errors, 0 CRC,
packets output,

0 bytes,

0 frame, 0 overrun, O ignored, 0 abort
0 underruns

0
0 output errors, 0 collisions, 0 interface resets
0

output buffer failures,

BIA 23— 24 ADEKTE

0 output buffers swapped out

ZOEETEH, VYW TA U H—T oA REFRETDHEZOWTHALET, Y74 X—T A
A, BEMT O TOWDEIYEA Vo H—T oA RTINS, A X—T WLV Yy RE TV

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B o1 5—Jz1208%

FEAVA—T 14 2DFEE |

L7E0T2ENRTEET, 277 L. Yy NE OV ENTEYEBA L X —T = ZADYT A
H—T oA AL, £ F—T M TEFEHA,

[F L& BHIIZ
A E=T 2 ADIPT FL AL, EHETHLILERDHY, BIDOA o F—T = A AT K> TIHE
MEnEEA,
FIEDBE
1. enable
2. configure terminal
3. interface type number.subinterface-number
4, ip address ip-address mask [secondary]
5 end
6. show interfaces type number.subinterface-number
1. exit
FIED
AU RFEREETO3 Y B#
ATv 71 enable FHE EXEC E— & A X —7 VIZLET,
5l - CRRAT—REASNLET (ERaNTHE) .
Router> enable
ATy T2 configure terminal Ja— ) a7 4 FXalb—yaryE—RERELE
R
i -
Router# configure terminal
ATFw T3 interface type numbersubinterface-number | A4 B —T 2 f AR T A LEHE—T A AEE. B
FOVTA =T 2 A AR FEREL, A F—T =
i A A AT 4 Xal—varyE—REBLET,
Router (config) # interface
GigabitEthernet 2/3.5
ZATFv T4 ip address  ip-address mask [secondary] | 4L X —T A ADIPT FLAZEEL, £ ¥ —

51 -

Router (config-if)# ip address
209.165.200.225 255.255.255.224

T A ALETIP O E A X—T W LET,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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wiEqva—vz4z208zEs [

ARV RFERRTI Y

E[:b)

ATvT5 end AV B =T oA AT 4 Xal—arE— ek
T L. % EXEC T— FIZEY £1°,
i -
Router (config-if) # end
ATvT6 show interfaces #ype (ER) A2 —7 A AT HEMERE RS L
number.subinterface-number £,
i -
Router# show interfaces GigabitEthernet
2/3.5
ATvI1 exit ¥iME EXEC £— R&K T LET,
1 -

Router# exit

REA2FA—T A AD

1

&Iz, show interfaces =~ > FOH 2R LET,

Router# show interfaces GigabitEthernet 2/3.5
GigabitEthernet2/3.5432 is down, line protocol is down (notconnect)
Hardware is c¢7600 1Gb 802.3, address is 001b.0de6.cl100 (bia 001b.0de6.c100)

Description: *sample*

Internet address is 10.11.12.13/24
MTU 1500 bytes, BW 1000000 Kbit, DLY 10 usec,

reliability 255/255,

txload 1/255, rxload 1/255

Encapsulation 802.1Q Virtual LAN, Vlan ID 2339.
ARP type: ARPA, ARP Timeout 04:00:00

Keepalive set (10 sec)

Last clearing of "show interface" counters never

&% 7 11

W—TNY G A 23—T x4 ADEFEH

Wiz, =T N7 ¥ —T x4 A loopback 0 DFEEY—47 v A% R LET,

interface loopback 0

ip address 209.165.200.225 255.255.255.0

end

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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A28 —T A ADRE |
B L1 28—7z420FEH

XA R —T A4 ADHEH

I, ANV ALE—T oA ZADRE—T LV ABLNICMP FiEREA v —2% ey 745
R LET, XNV U H—T o2 AIERBEINDITRTONNry MI Ry 7 En, /2, Z
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gre ipvé6 IPv6 TP GRE » 7B/ DR 28 &3 5121,

gre ¥— U — REBLWipv6 ¥—7— FZEH L £
j‘o

ipip [decapsulate-any]

IP-in-IP 77 72 /WAL D 2 F8E T 5 121&, ipip F—
U— R&EMHHLET, 47T 3 O decapsulate-any
F—U—FRiX, LRV A F—T A AD

EEDOEDIP-in-IP b RAEZKT EEET, 20
FUORNWITRIE N T 7 4 v 7 BB LERAR,
BEO¥DOYE—F bl oy RRA > ML, #
ESNTe b EsgeEE LTHERTE S 2 Lk
BELTIEEN,

ipv6

IPv6 TORAH N> b bRV T OEREZREE
T AT, ipve F—TU— REFEHLET,

ipv6ip

IPv6 /Nyt vy 7u hast LTHA L, IPv4
ExXx V7T (W7 knb) e harBiN7 v
AR—hr7a bardt UCHEATEZLEEETS
[ZIL, ipvbip ¥ — 7V — R&EMEHLET, BNox—
U— REMFEH LW, FEIPve b RN
RESNET, BMOXF—U— K& LT, IPv4
HH#h, 6tod, F72ITISATAP o RALEFEETE £
7

mpls

Ko7 4y 2 =FT VY (TE) brrxLid
BEIZ mpls ¥—U— R&fiHLET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B PucRE rrRLOBE

IPv4 GRE + > RILDERTE

GRE K FIVERET DT, ZOE(EE2FIATLET, b AU F—T A ZA&MHLT,
EH7a hariEYR—FLRWRy NU—I~Ta hal T 70 v 7 bEmISEEST, b
FNERERET DI, PRV A B —T oA A 2ODN—EZFZNFNTEEL, DX
NAVE—T 2 AAPHENWEZRTHZENLETT, HFL—FTIEL, horRxLr A ¥ —Tx
ARFIVATYIT RLAZEH L TRETLALERHY £, FoXAVDOZ RARA M, b2
FNVEEIL, BEO M RWEEEZERL T, M RVDEXA T HRIRT HLERHY £3,
TrarOFIEEFETLT, P RIVEDAT~ A, ZTEET,

W9 B RN DFERNC N —F ZBIET D L S LT IEEW, b RO 5 OGTE T BRE S
NTWaEHE, (=TT ITA4ATRHEINTWRWVRY) RV A F—T 2 AET v
L7ZRBEIZ 72> CWETN, PRI ATy NI Re vy 7EnET,

GRE FoRIL XF—TF7S54A4 7

FIEDHEE

X—TTIFAT Ry ME IPATEUEENTZGRE P RN L TEHESND K HIRET
TET, =TT IATRREESNDILV— e, A E =T =AM ADPHT VT 4 TIZRDETT
NAAPIRER L TR =TT T4 7 N7y hOKREZHATT AR ETE 9, GRE ¥—
TTI7AT 7y ME PRV OWRIETZIIAMOARDO EL L THEETEET,

IZ C®HBHIIZ

COEETI  RNVDOEELE U CHERTIVMEA L X —T 24 ART v 7 L TRV EYRIPT
FLAZERA L THRESN TWAZ 2R LET, ~— FY = 7T 2228 L O
A B =T 2 ADA A M—VIZETAHIHFRICOVWTIL, ZHEHOREON— T =T DA
AR —LBIORE~= 2T AESR LTI,

enable

configure terminal

interface type number

bandwidth kb/s

keepalive [period [retries]|

tunnel source {ip-address | interface-type interface-number}
tunnel destination {/ostname | ip-address}

tunnel key key-number

© e NS RN =

tunnel mode gre { ip | multipoint}

—
Q

. ip mtu bytes

-—
—

. ip tep mss mss-value

-—
N

. tunnel path-mtu-discovery [age-timer {aging-mins | infinite}]

—
w

. end

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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IPv GRE + > R ILDHRTE

FEDEFHA
av Y RFEEETIa Y B#
ATy 1 enable FiHE EXEC E— R& A X —7 LI LE T,
i : CNRAT—=REANLET ERINEHE) .
Router> enable
AFwF2 |configure terminal sua—s ) ary7 4 Xal—vary T—FERBLET,
{1
Router# configure terminal
ATv73 interface type number AB=T A ADIATBIOEZEZEEL, A VX —T =X 2
V74 Fal—arE®— REeBBLET,
1 -
Router (config) # interface C N URNVERRET HITIL, type 514X tunnel Z{FEH L £7°,
tunnel O
AFw 4  |bandwidth  kb/s AU E—T oA AZHTAHBEOERRAHRE L, Firr~L 7 m bk
ZJ/L/E 1D L/EEjr
i e R s e
Router (config-if) # bandwidth Ty FOKREBIMEREIND b r/mlE 2 e L £,
1000
WIRIE 2 % 1 &y NAPHEAL (kbs) TRET DIIE, kb/s 515 £
ﬁH L/jzj—o
GF) ZHEN =T 4 T RTA=HIITE W=, WA
H—T 2 AITEBEZRIEFLETA, PR A4 —
T2 A ADT 7 F )V FOFRIBIERREIL 9.6kb/s TT, hix
IV DHABME Z @ O 72 B ET D MERNH D T,
AFvT5 keepalive [period [retries]] fEE) PV A E—T oA AT u baLBnZy REIZRDE
T, THAAPIRERLCR =TT FA47 Ny FOREEHITT D
i I RE L E T
Router (config-if) # keepalive
37 *GREX—7T7 747 /7y M, b AlE - ixmfo L
HLLTTCHLHRETEET,
*GRE ¥—77 54 7% b RO TRELTZEHE, VoD
BAUND period 5151 & retries 51T R DEICRETE ET,
GE) ZOavwy RPN R—FENDDE, GREARA > bV —RA
b P ETTY,
G¥) GRE b RNVDX—7"7 7 A 7HEHEIL, VRF b2 RV TIEak
FELRNTLIEEN, KRR Z A S b R— M Eh
TWEHA,
ATvT6 tunnel source {ip-address | RV EE L ERELE T,

interface-type interface-number}

AVE—T A RABEIVN—FD 7 I VR—

*rbavIaF¥alL—ar HA K. Ciscol0S XE
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FrrroxE |

ARV RFERRETIVa Y

Sl

1

Router (config-if)# tunnel
source GigabitEthernet 0/0/0

CEFEICIPT RURAZEIBET HITIL, ip-address 515z M L £ 7,
MHT LA F—T oA ZAERET LA, interface-type 515
K W interface-number 513 A M L £7,

GE) RV DIFEETLIP T RL R ELSHEDIPT RL AL, 2250

EBIDT SA A ECERT DHDLENDH Y 77,

ATFvT7 tunnel destination {hostname | | o RASEEEBRTELE T,

ip-address}
s RA NDFIDLRIEFEET DITIL. hostname 512 HEH L £,
Bl *IRARDSEDIPT NLAZRET HHA1E. ip-address 5155 % fili
Router (config-if) # tunnel ;ﬁ L/§E7ro
destination 10.0.2.1
GE) N RVDIEFEITLESLIED IP 7 KL AL, 2 DOERIOT N
AALETCERTAVLENRDHY 7,

ATvT8 tunnel key key-number EE) P A EZ—T x4 ADID X% —% A X —T VI LET,
i : * KNy FTEIIND bRV XA DHI2IE, key-number
Rou£er(config—if)# tunnel key %Iéﬁ%fﬁgfﬁ L/jf7ro

1000
*hFADID F—IE, BEOCELEX2 U T BN LTHEHL
T, AN Y — A SOy NOAREE) ik E SR A A B IR T X
\ij—o
G¥) Zoavwy KB R—hS5DIEL, GRE b v A 42—
TxA AT TT, ¥X=2V T 4 B TZOXF—ITIKGFET D
T EITHER L EH A,

ATv79 tunnel mode gre { ip | MoV THEREND I BT halzigE LET,

multipoint}
*IP 1 7L TD GRE DIEH EfRET D121, greip ¥—7— R
15“ : %{%ﬁﬁ Liﬁ‘o
mogeColcoptioTin Y unned « < /LFHA >} GRE (mGRE) OHA#HEET 5121, gre
multipoint ¥ — 7 — K& H L E7,
AT 710 |ipmtu byfes (LE) &AL F—T A ATHEHEENDHIP/XT Y NOMTU YA X%

i -
Device (config-if)# ip mtu
1400

BELET,

A UHE =T 2 ATREINTHNS MTU # IP N7y REEIE L
7254, DF By FRREIN TWRITHUE Cisco V7 h v =T1%
DFEy 2777 A MELET,

CWEAT 4T DT RTDT A ANREET DI, L7 b=
L MTU ZHio TWABMLERH Y £,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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otod FoxLnBE

ARV NFERERETIVa Yy B#)
*IPv6 /X7 MZXFLTIL, ipvéemtu =< REMEH L 9,

G¥) tunnel path-mtu-discovery =~ > RNAZNIZ /> TV D55
DA<y FeBRELRNTL SN,

ATy 71 |iptep mss mss-value (EE) N—F ECAEREIIHK TS TCP BRI LT, ekt

AL A X (MSS) ZFELET,

{1 N . o . N NV
Device (config-if)# ip tcp mss * TCP fli:fﬁjﬁhwﬁdﬂa_éﬁikﬂzy A I\ ‘H-/]) A 7@?/\/]) ]\ﬁ{ﬁ.f?ﬂﬂij—é
250 20X, mss-value 13 EFH L E7,
AT w712 |tunnel path-mtu-discovery (f£#) GRE £7-1X IP-in-IP h > %)L A ' H —7 = A AT PMTUD %

[age-timer {aging-mins | Bz LET,
infinite} |

* hr R A v H—T 2 A ATPMTUD N A F— 7 /L DA PMTUD
I - [ZGREIP /b 30y FRIZEMEL, bbb =2 KA v
Device (config-if)# tunnel NEDNRAND T F T A T —va o wlKRICm A2 £9,

path-mtu-discovery

XTFTw 713 |end A B =Tz AT 4 FXal—arF— RFE4KT L., HHEEXEC
ET—RIZEY £,
B -

Device (config-if)# end

RDEZE

[ R RNV ORRTE EEEOHERR ) DOEICHEAET,

6tod ~ > RILDETE

[T L& BHIIC

6tod o FL T, P RADSEEIR, ERAV—ZDIPVAT FLAIZ K> TIRESNE T, 20D
7 RLURIE, VT 4y 7 A2002:/16 &iEfE S 30T 2002:border-router-IPv4-address ::/48 £\ 95 T
XIZ72 D £7, 6t04 N FILDMNHOEFIL—Z X, IPvd 71 ha/L A% v 7 & 1Pv6 7’1 k=2
VAR T DWiFEYR—FLTWALENRHY £,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000)
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B 6o rorLoBE

A

GE)  IPvA B R oL 1 DT ORRE, BED6tod IPv6 b RL 1 DTETFOREN, 1 BD/L—
Z ETHR—bEhET, FUL—FTHID MRV XA TORELZBRT HHEIE, ¥
A2, TRORRICERILELALBNLIICT A Z L AmMHELES,
6tod hFE IPvA AL N RVREI LA U H—T = A A TEXRVERIT, ZbR
EBIINBMA [RA LV MY =< VFRA b TI7ERA VI THY, ZEILENTZ AT Y
N ANV —=APHDNNTy NEFEEA X —T oA AQHE—/37 y b 2 N — ANZHERS
T D720, PR DRET LMERNTX RN TY, IPvd 71 hab 24 775541 O
ry NI B =T 2 RZBIETDE, 207y MIIPvA 7 KL RIZEESWT, IPv6 k
VRN A LB =T 2 A ATy BT ENET, TZEL, 6tod b L& IPvA B R R
MEICEETTA v F =T 2 A A2 LG LTWDLGE, V—XIEL, EENTy FE2HEID K THA
XIPv6 RN A U F—T oA AR T EHA,
T TRESNIIPVe RV DG, T8 b L TRA by —RA b)) Vo T
HY . PR DIPVA XEIL L IPVA ST T L b ERSNTWD 2, [F LEfEe1
=T A AEFTEET,
FIEDHE
1. enable
2. configure terminal
3. interface tunnel tunnel-number
4. ipv6 address ipv6-prefixiprefix-length [eui-64]
5. tunnel source {ip-address | interface-type interface-number}
6. tunnel mode ipv6ip 6to4
1. exit
8. ipv6 route ipvo-prefix | prefix-length tunnel tunnel-number
9. end
FE
ARV RFERETI3Y EL:y
ATy enable Fite EXEC E— R& A X—7 /LT LET,
5l - A= REANLET @ERINZHE) .
Router> enable
2Ty T2 configure terminal Jua—sybar7Z 4 Xal—ar T RERBLET,
i -

Router# configure terminal

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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6tod kU RILDERTE

ARV RFERRETI VY

S

ATFvT3 interface tunnel tunnel-number oA B —T oA ABLOVEESEZEBEL. A X—T =
AAary74F¥alb—varyT—RefBLET,
{1
Router (config) # interface tunnel 0
ATvT4 ipv6 address ipv6-prefixiprefix-length | {2 % —7 = 4 Z1ZE|1Y B THNTZIPV6 T RLAZREL, A
[eui-64] V=T 2 A ZATOIPV6 Bl A F— 7 T LET,
- CHRAID 2002:/16 T L7 4 v 7 AWK 32 By ME, b
FVIEFTEIZE D M THNTZIPVE T KL RTHRIGE L ET,
Router (config-if)# ipv6 address
2002:c0a8:6301:1::1/64 i oy .
GE) IPv6 7 R L ZADFREDFEAMIZ OV T,  [Configuring
Basic Connectivity for IPv6] E¥ = —/L &ML T<
&0,
2T w5 tunnel source {ip-address | NN A B =T 2 ADEEITCIPVE T R LA F 72132415
interface-type interface-number} ALV B—T oA A BT L RELIETELET,
1 GH) tunnelsource =~ > N TIRE LA X —T = A ZAD
Roulter(config—if) # tunnel source &/l) 7O%J:U{‘%%6i\ IPv4 7 ]\ LA ff’fﬁﬁﬁ L/Céﬁﬁiﬂ
GigabitEthernet 0/0/0 FTANERS Y iﬁ‘o
2596 tunnel mode ipv6ip 6to4 6tod 7 R L A& AT 5 IPv6 A — N— LA b FLE{EEL
i‘a‘o
{1
Router (config-if) # tunnel mode
ipveip 6to4
ATvF1 exit A B =T oA AT 4 FXalb—arE—REKTL, 7/
n—/L a7 4 Xal—ar ®— RIRY £7,
{1
Router (config-if) # exit
ATvT8 ipvé route ipv6-prefix | prefix-length|$§7E Uiz b R A VB —T 2 A~DABET 4 v 7 b— b %&

tunnel tunnel-number

1 -

Router (config) # ipv6 route
2002::/16 tunnel 0

HELET,
G¥) 6tod A—/N— LA KU RN ERET HELAEIL. 6tod
o p A B —T A ATIPV6 604 T LT 4 > 7
A 2002:/16 DAKT 4 v 7 Jo— N EBKET D MEIN
HFES,
*ipv6 route =~ N TIE L7z b F L& SIL, interface
tunnel 2~ R CIRELZ PRV EFLERLETHDHMLE
NHY ET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B rrrozEsatorz

ARV EFERET7IVa Y El:g]
ATv79 end Jo—\ ) ar7 4 FXal— gy B—REKT L, B
EXEC E— RIZRV £7,
{1
Router (config) # end
RDIEE

R RVORE EBEOHER] OIICHLET,

b RILDERTE L EIEDHERE

FIRDHE

FIEDFH

ATy T

ATvT2

UTFTOTFIEIZH S show 2~ FB LW ping 2~ > Rk, EEDIEFCTCEITTEET, koa~
> R, GRE by 3/, IPv6 FEIFRE b /b, BELOIPV4 GRE b > RV Z 44 5 IPv6 (248
TEET,

enable
show interfaces tunnel rnumber [accounting]
ping [protocol] destination

show ip route [address [mask]]

LA

ping [protocol] destination

enable

HifE EXEC B— REA R —T NI LET, RNAT—KREANLET @FERIN7-HE) .

1

Device> enable

show interfaces tunnel rnumber [accounting]

2EDN—EN R RAVDE RRA M LTRESNET, 75 AATIE, IPVAT FL2%310.0.0.1,
IPv6 L7 ¢ w7 A732001:0DB8:1111:2222::1/64 D b > Kb A X —T = A A 0K T HEETLE LT,
XFAEY A —YRy b A F—=TxA X000 BEESANATWET, 7/ 2B T, IPvd7 KL R
7310.0.0.2, IPv6 'L 7 ¢ w7 A7 2001:0DB8:1111:2222::2/64 D b > )b A X —T = A A 1 IR D%
B LT, ¥y b A—VRy b A X—T x4 R0/0/0 BHEEIINTNVET,

MRV EETTB IO M RASEHEDOT RUANRERESINTWD Z & 2R T HI12i1E. show interfaces
tunnel 2~ RK&T /34 A A THEALET,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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ATvT3

ATv74

ATy T5

frrrosrEearorz I}

i -
Device A# show interfaces tunnel 0

TunnelO is up, line protocol is up
Hardware is Tunnel
MTU 1514 bytes, BW 9 Kbit, DLY 500000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation TUNNEL, loopback not set
Keepalive not set
Tunnel source 10.0.0.1 (GigabitEthernet0/0/0), destination 10.0.0.2, fastswitch TTL 255
Tunnel protocol/transport GRE/IP, key disabled, sequencing disabled
Tunnel TTL 255
Checksumming of packets disabled, fast tunneling enabled
Last input 00:00:14, output 00:00:04, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue :0/0 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
4 packets input, 352 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
8 packets output, 704 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out

ping [protocol] destination
O—)v T RARA Y MRRESN, BIELTWAZ A2 T = v 795121, 77314 2 A Tping 2<>
RZEfERLET,

il
DeviceA# ping 2001:0DB8:1111:2222::2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:0DB8:1111:2222::2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 20/20/20 ms

show ip route [address [mask]]
UE—bF T RRA BT RLASOL— FBMFET D 2 & 2RI 521X, showip route =~ K%
WROE ST L ET,

i
DeviceA# show ip route 10.0.0.2

Routing entry for 10.0.0.0/24
Known via "connected", distance 0, metric 0 (connected, via interface)
Routing Descriptor Blocks:
* directly connected, via GigabitEthernet0/0/0
Route metric is 0, traffic share count is 1

ping [protocol] destination
VE—hZ U RRA N T FLRIZEETE D Z L2 MERT 511, ping 2~ RET /34 2 A THEH
LT,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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I‘/*}l/?é 0)&%15”

GE) TANE Y TRERT, ping 2wy FEFEH LTI E— =2 FRA 2 b7 RLURACEFET
XRVWEENHOETN, Pl bT T 4 v ZITHESRE L TEDSEIZRIE L TV LHEAN
&)D i‘j‘o

i -
DeviceA# ping 10.0.0.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.0.0.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 20/21/28 ms

UE—FIPV6 N R/ = R A BREIEARETH D Z & MR 511X, 731 A A Tping 2v
FEBOMERLES, ZOFEORPEOT 4 A2 ) 7T 28 b ZoflicEl s ET,

i -
DeviceA# ping 2001:0DB8:1111:2222::2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1::2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 20/20/20 ms

INHOFIEIL, MR DH ) —HOT RARA Y N THRYIEKTZ ENTEET,

k2 RILEEDETE B

1

GREIPvE > R ILDETE

GRE bRV T OBMBRERTEHZRIZRLET, SHEY N ARy b A F—T (A
0/0/1 1 INV—H AD N FNVEEILTHY, V=X BD M RAFEHETT, 77 A A=V xRy
FALE—T A ZR0011FINV—FBDR RZAEETLTHY, L—F AD 2 RIVSEHETT,

IL—% A

interface Tunnel 0

ip address 10.1.1.2 255.255.255.0
tunnel source GigabitEthernet 0/0/1
tunnel destination 192.168.3.2
tunnel mode gre ip

|
interface GigabitEthernet 0/0/1

ip address 192.168.4.2 255.255.255.0

IL—4% B

interface Tunnel 0

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)
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ip address 10.1.1.1 255.255.255.0
tunnel source FastEthernet 0/0/1
tunnel destination 192.168.4.2
tunnel mode gre ip

I

interface FastEthernet 0/0/1

ip address 192.168.3.2 255.255.255.0

{51 : EoMPLS over GRE D& E .

WIZ, V=B A ENL—FBLEOBTISFISBLORIPVGE N T 7 4 v 7% HITEHT S GRE o

AN ERET DH 2R LET,

IL—% A

ipvé unicast-routing
clns routing
|

interface Tunnel 0

no ip address

ipv6 address 2001:0DB8:1111:2222::1/64
ipvé router isis

tunnel source GigabitEthernet 0/0/0
tunnel destination 10.0.0.2

tunnel mode gre ip

|

interface GigabitEthernet 0/0/0

ip address 10.0.0.1 255.255.255.0

|

router isis
network 49.0000.0000.000a.00

IL—4 B

ipv6 unicast-routing
clns routing

|
interface Tunnel 0

no ip address

ipv6 address 2001:0DB8:1111:2222::2/64
ipvé router isis

tunnel source GigabitEthernet 0/0/0
tunnel destination 10.0.0.1

tunnel mode gre ip

|

interface GigabitEthernet 0/0/0

ip address 10.0.0.2 255.255.255.0

|

router isis

network 49.0000.0000.000b.00
address-family ipvé6
redistribute static
exit-address-family

{5| : EoMPLS over GRE D% E

IL—5 ADEFE

vrf definition VPN1
rd 100:1
address-family ipv4
route-target both 100:1
exit-address-family
|

mpls label protocol 1ldp

AVB—DIARABEVN—FYz7 avR—RrbavIs¥al—

23> 4 K. Ciscol0S XE
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B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S

mpls ldp neighbor 209.165.200.224 targeted
mpls ldp router-id Loopback0O force
|

interface tunnel O

ip address 209.165.200.225 255.255.255.224
mpls label protocol 1ldp

mpls ip

keepalive 10 3

tunnel source TenGigabitEthernet 2/1/0
tunnel destination 209.165.200.226

|
interface Loopback 0

ip address 209.165.200.230 255.255.255.224
|

interface TenGigabitEthernet 2/1/0

mtu 9216

ip address 209.165.200.235 255.255.255.224
|

interface TenGigabitEthernet 9/1

no ip address

|

interface TenGigabitEthernet 9/1.11

vrf forwarding VPN1

encapsulation dotlQ 300

ip address 209.165.200.237 255.255.255.224
|

interface TenGigabitEthernet 9/2
mtu 9216
no ip address

xconnect 209.165.200.239 200 encapsulation mpls
!

router bgp 65000
bgp log-neighbor-changes
neighbor 209.165.200.240 remote-as 65000

neighbor 209.165.200.240 update-source Loopback0

neighbor 209.165.200.245 remote-as 100
!

address-family vpnvé
neighbor 209.165.200.240 activate

neighbor 209.165.200.240 send-community extended

|

address-family ipv4 vrf VPNl

no synchronization

neighbor 209.165.200.247 remote-as 100
neighbor 209.165.200.248 activate

neighbor 209.165.200.249 send-community extended

ip route 209.165.200.251 255.255.255.224 tunnel O
ip route 209.165.200.254 255.255.255.224 209.165.200.256

Router B Configuration
vrf definition VPN1

rd 100:1

address-family ipv4

route-target both 100:1
exit-address-family

|
mpls ldp neighbor 209.165.200.229 targeted
mpls label protocol ldp
mpls ldp router-id Loopback0O force
|

interface tunnel O

ip address 209.165.200.230 255.255.255.224
mpls label protocol 1ldp

mpls ip

keepalive 10 3

tunnel source TenGigabitEthernet 3/3/0
tunnel destination 209.165.200.232

|

interface Loopback 0

ip address 209.165.200.234 255.255.255.224
|

interface TenGigabitEthernet 2/1/1
mtu 9216

XE Release 3S (ASR 1000)
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no ip address
xconnect 209.165.200.237 200 encapsulation mpls
|

interface TenGigabitEthernet 2/3/1

mtu 9216

no ip address

|

interface TenGigabitEthernet 2/3.11/1

vrf forwarding VPN1

encapsulation dotlQ 300

ip address 209.165.200.239 255.255.255.224
|

interface TenGigabitEthernet 3/3/0

mtu 9216

ip address 209.165.200.240 255.255.255.224
|

router bgp 65000

bgp log-neighbor-changes

neighbor 209.165.200.241 remote-as 65000
neighbor 209.165.200.241 update-source Loopback0
neighbor 209.165.200.244 remote-as 200

|

address-family vpnvé

neighbor 209.165.200.241 activate

neighbor 209.165.200.241 send-community extended
exit-address-family

|

address-family ipv4 vrf VPN1

no synchronization

neighbor 209.165.200.246 remote-as 200

neighbor 209.165.200.246 activate

neighbor 209.165.200.246 send-community extended
exit-address-family

i
ip route 209.165.200.226 255.255.255.224 tunnel O

ip route 209.165.200.229 255.255.255.224 209.165.200.235

B—TDITAATDQSATLarn

RTE - Bl

WOBRTEHNT., PRV A2 —T oA ZAD GTS ICEEHAINET, ZofTiE, HTICL
Dby A B —T oA ARBHIL—F500kb/s 2 = —E 7 ENFET,

interface Tunnel 0

ip address 10.1.2.1 255.255.255.0
traffic-shape rate 500000 125000 125000 1000
tunnel source 10.1.1.1

tunnel destination 10.2.2.2

WOBREFTIZ, MQC 2~ REHEMALCHLY =—E v 7 R —% bR A v F—T =

A AEAT D FEERLTHNET,

policy-map tunnel

class class-default

shape average 500000 125000 125000
|

interface Tunnel 0

ip address 10.1.2.1 255.255.255.0
service-policy output tunnel
tunnel source 10.1.35.1

tunnel destination 10.1.35.2

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000) [ ]



B zotomzEas
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FrrroxE |

DBl

A B =T A ANBMELTEY, "y NOXFa—A U T HBB LTSRS, EREBRLO N,y
MeFxa—A v 7 HREHEATEEY, MM V=T 242 (ZOBNTET TS bR A
VH =T A R) THEAN, WEREIVR—- SN TBLT, Fa—a 7 HFREWHAT 0 —
EARY —DEEEHIZVR—- PSR TWEEA, bvic, BEARY > —Z2@EMA L £,
priority =~ > N&ffiH L 72K IESX = —A > 7' <°, bandwidth =~ > RZH L7-xa—oA 7
ANZARERETD 1) R o— 2F0 FRY —%2ERLET,

policy-map child
class voice
priority 512

JTGAR—=A L ==Y U MM T5 T8 £y 7L DR) —2ER LET, F7
FADT RIvig UHIENTE Y 52D = — U THRICH > TEITEINLHDT, BEARY o —
FTTHrRYU—%Favr R LTHHLET,

policy-map tunnel
class class-default
shape average 2000000
service-policy child

PRV —H oV A E—T A4 AZHHALET,

interface tunnel 0
service-policy tunnel

WOBITIE, PRV A F—T A AL, V=—Er 7 E2TbRVWXa—A T E2#EAT5
P—ERA RV —FHLTCHREINETT, ZORENYR—bPEINRNWI EEz@BNTIar
Ay —VNERRINET,

Router (config) # interface tunnell

Router (config-if) # service-policy output child
Class Based Weighted Fair Queueing not supported on this interface

ZTDMDOBEEER

ZIZTIE, PO FEEICEET A BEERHI W TR L £ 7,

&R H I=—aTFILAA L
T _TD CiscolOSXE a2~ K [Cisco I0S Master Command List, All Releases.]

M awy K a<y FEXOFM, =~ | [Cisco I10S Interface and Hardware Component
Y RE—NR, 774N NRE, 2~ RERE, | Command Reference]
FEANCBET A EE T LU

IPv6 2~ K <y REXOFEM, 2= K| [Cisco IOS IPv6 Command Reference]
F— N, T7ANVIRE, v FEE, M
R D EEFEE L O
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Cisco IOS XE Interface and Hardware Component
a7 4 Fal—v gy ETT 22—/

[ Cisco 10S XE Interface and Hardware Component
Configuration Guide, Release 2]

CiscolOSXEIPv6 2> 7 4 Fal— g F
Ja—)b

[ Cisco I0S XE IPv6 Configuration Guide, Release
2]

Cisco I0S XE Quality of Service Solutions = >~ ¢
XFal—varyEVa—)b

[ Cisco 10S XE Quality of Service Solutions
Configuration Guide]

Cisco I0S XE Multiprotocol Label Switching = >/
T4 X2l —varyEY 2

[ Cisco I10S XE Multiprotocol Label Switching
Configuration Guide]

VRF {5 %A 3 v 2 </LF KAk VPN
(DMVPN) D% 5

[ Cisco I0S XE Security Configuration Guide:
Secure Connectivity] @ [Dynamic Multipoint VPN
(DMVPN)| 2> 7 4 Fal—v a3y EVa—
%

1R#E/RFC

R
B

24 bIL

LW ERIIETE SN R — F &
NTWEHA, 72, BEFORKICRHT 5%
A= MIEFETHY T A,

RFC 791 AvH =3y h7uhan

RFC 1191 INAMIUT 4 AF33Y

RFC 1323 [ TCP Extensions for High Performance]

RFC 1483 [ Multiprotocol Encapsulation over ATM Adaptation
Layer 5]

RFC 2003 [1P Encapsulation Within IP]

RFC 2018 [ TCP Selective Acknowledgment Options

RFC 2460 [ Internet Protocol, Version 6 (IPv6)]

RFC 2473 [ Generic Packet Tunneling in IPv6 Specification]
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RAE 24 kL

RFC 2474 [ Differentiated Services Field (DS Field) in the IPv4
and IPv6 Headers]

RFC 2516 [ 4 Method for Transmitting PPP over Ethernet
(PPPoE)]

RFC 2547 [BGP/MPLS VPNslJ

RFC 2780 [IANA Allocation Guidelines for Values in the
Internet Protocol and Related Headers ]

RFC 2784 [ Generic Routing Encapsulation (GRE) ]

RFC 2890 [Key and Sequence Number Extensions to GRE]

RFC 2893 [ Transition Mechanisms for IPv6 Hosts and
Routers]]

RFC 3056 [ Connection of IPv6 Domains via IPv4 Clouds

RFC 3147 [ Generic Routing Encapsulation over CLNS

Networks]

SRADTHZAIIL YR—+

BLL]

)y

VAADYHR— I BLORRFa AT —Ta v
Web¥ A FTiE, Fovrmr— RKa[iEe~=a7
. V72T, V=R EDEF T A
VA& L TWEST, b0l Y —2R
X, Y7 b7 %A A=V LTHELE
D, ARG T 7 ) v U—IZBT D ER
MREZ R L2050 L TLES
W, ZODWebWA b EDY—ZT I ERT
HEIZ. Cisco.com D2 A ID B LS R
U — RBMETT,

http://www.cisco.com/cisco/web/support/index.html
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b RILDEEE

bR IILREDHEAETRR

ROFIZ, ZOFEY2— /LT LEEICETL Y ) —AFHRERLET,

(NZIE-30 T R |

ZORIZ, V7B

=7 VU= hbA U TEBEOY R— FBREASNIZLEDY T =T V=A%
ARLTWET, TOMEIZ, FrZE D B20WIRY . 2O —#HD Y 7 F v =7 U U —ZThH

PR—bSNET,

TT7Yy N7 — DOV R—= I BLOVRAY T h T =T A A=V OV R— MIBET D IHEREMBE
9 %121, Cisco Feature Navigator Zffi [l L £, Cisco Feature Navigator |27 7 & 2§ 5 1TI,
www.cisco.com/go/ctn IZFEE) L £9°, Cisco.com DT H 72 MIVLEH D £H A,

R 7: bRIREDHAEFER

iy

HeE

)1)—2R

HEETEHR

EoMPLS over GRE

Cisco IOS XE Release 2.5

EoMPLS over GRE#E8EIZ L V) |
VA ¥3MPLS *v hU—7 %
BELTLAVY2 T 7 407
ZhrxrVorr7cEEd, F
7= Z OFSHETIZ. GRE b2 %
JVINTT EoMPLS 7 L — L& H
T LT B EERED N — K
VT XR—=ADAA v F K b
> % LTCGRE bRl %
ERkCc& £,
ZOBEREIC K> TEAE2I3E
HInr-HLna<wy Figdhb
FH A,

GRE N> /LD IP EELE &
OBEYED VRF A v X— v

Cisco IOS XE Release 2.2

GRE F o /LD IP XETEB L
OSEED VRE A V3=
FEREIZ L 0 . {E D VPN VRF
T=TNVIETHE I X
NVDFEIL LS AR ETEE
7

WD~y RPEANEIIER
¥ L7z, tunnel vrf
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GRE bV X—TF 75747

Cisco IOS XE Release 2.1

GRE b RNV F—TF T34 7
eIk v, P TSR
72 GRE b &L THF—
TT T4 T Ny RIREE S
NAHLIHETEDH LR
DET, =TT TATNE
Fansr—hre, S ¥—
T2 AANET 7T 4 T D
FTT A ANSE/2 L TH—
TT AT Ny NOEEE
AT DI AERE CEET,
GRE ¥ —7 7747 "7 v b
1T, U LomEIE I AR
DHDELL THRFETEE
7
ZOMRRICE Y, 2w K
keepalive (k2 RIL A4 22—
TIAR) PEASNE L,

IPV6IP h > 2% T 5 IP

Cisco IOS XE Release 2.4

Z OBREIZ X U | tunnel
destination, tunnel mode. 35X
" tunnel source D%~ K
PEANINE LT,

GRE bk > % /L[AF IP Precedence

Cisco IOS XE Release 2.1

Z OMHEIX. Cisco ASR 1000 7
TN =g P—E R JL—
HIZEANSINE LT,

IP > %/l : SSO

Cisco IOS XE Release 3.6

INATRAZEYT 4 DY R—
K23, IP b xviciBnEnE
L7,
ZOMREIC K > THEAE2ITE
EInr-HLlna<vr RiEbho
FH A,
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Tunnel ToS (ToS)

Cisco IOS XE Release 2.1

Tunnel ToS #BEZFH L T,
N—HDIP h RV A v H—
Tz A ABNTD KRy
rDHTENALIP ~ v H—
(2. ToS ¥ & O Time-to-Live
(TTL) A MEZRETE £
9, Tunnel ToS BérEIX, A
AT AT VA T T—F 4
VI REAA v TF T BX
NTutRA AL v TF T T F
J—F 4 7 DXFE— R TH
R—h3INET,
Z OEEIC L Y . show
interfaces tunnel, tunnel tos,
tunnel 5 L OV ttl DKz~ R
PEANEIIEEINE LT,
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Release 3S (ASR 1000) [ ]



FrrroxE |
B b U RIVEZEDHEETEHR

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)

|



%’7$
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R D— NERIEREIC LD, V=T 4 T T—=T A0V Ty FEMHA LT b oL
EEN—T 4T TEET, FURNOSE~D I A FPRE LWL — SBERD DA, W
D b FIVERLBIEIL. T X DMOBIR SN HTREZR L — FOWTN A HAT 2 2 2107k
DVET, PO — MEFBERBICE D . P RVIREDFREA F — 7 = A A ZBIRAYIC
RETEET,

© PERETH IR OMERR, 73 ~—

* bR — MEROFHRSEME, 74 N—

* bR — MEROBIKIFEH, 74 N—

* PR ON— MERICET DGR, 74 N—Y

* bRV ON— MEROBRETE, 15 <=V

© bR OL— PRROBEG], 77 =Y

* ZOMOBEER, 78 N—

© R DI— NEIROBERERH, 78 X—

AR OR

THERHOY 7 2T VY —RATHE, ZOFY2— L THHEINITXRTOBRENTR— K&
TV LT F A, BHOEEFHEEEFRICOVWTL, 77y M7+ —2BLTY 7 b
V=7 VY —=AONRNTRFY— VY —R )= 2SR L TLIEI, ZOFEY2—/UIG
HENTOHHBEDOHMARBE L, BFHEN T R—FENTHDH IV IV —2ADY X F &R T 58
HlE. ZOEV 2 VORBIZHHBIEFROEL SR L T X0,

TI7Yy N7 —bDOYPR= I BLIORAY T b T =T A A—VOYR— MIET D IEREME
9% 21X, Cisco Feature Navigator Zf#i /] L &4, Cisco Feature Navigator |27 7 & 24 % 1Z1%
www.cisco.com/go/cfn [ZF8) L 9, Cisco.com D7 A7 MIMEH D FH A,
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B orron— MEROTHRES

U RILDIL— MEIROBTRE G

Mo A2 =T 2 ANBIRS N TND Z EDHIFETT,

FRILDIL— FEROHIKEIE

ZOMREIL., RO MRV ET— ROLTHR—FENET,

o RIILDIL— MERIZE T B 1FEHR

WFL—T ¢ 7 1 (GRE)

*GRE w/VF KAk
¢ [PinIP

*EAA N AN F—s 755 T =k (UDP)

ZOHEREIX. P U RVERZES GRE /L FRA b hURADEEIT R TIIYR—FERN

FHEA,

HR— SR TVDER

interface tunnel 0
tunnel mode gre multipoint
tunnel route-via tunnel 1
interface tunnel 1
tunnel mode gre ip

YR— b EShBEVOERE

interface tunnel 0
tunnel mode gre multipoint
tunnel route-via tunnel 1
interface tunnel 1
tunnel mode gre multipoint

bR ILEREENE

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S

kR D — NERIRBEREIZ LD |

ko RILDIL— MER

RN RNEREDFIEA V2 —T oA ABREL TV—T 4~

T T=INDY Ty ML, FORNMBEEL—T 4 7T HIENTEET,
kRO — FEIREEREIL, PR VIREICET AR Y = R— R —F 4 T DFEIE LR

TIEHY EHA, RO — NERNBERETIL,
LChI T4V BEETEETN, =T 4 N—T %Xy NIV ZEATDHZ LITTE

FHEA,
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frrioi—rERozESZE ]

UTFOMTIE, ForxroL— MEEREEL T 7 40 b O F o RVEIEL DI Z R L E,

K3: FoRILDIL—EIRNS D098

Default tunnel behaviar

50% tunnel traffic 50% tunnel traffic
el J’
‘_ @n - ==} ‘
Routeri 2l | Router2
to
Tunnel route-via (20) behavior
0% tunnel traffic 100% tunnel traffic
el \l,
— & - T 1=
Router! & in Router2 g

FURILDIL— FERDERESIE

o RILDIL— FBIRDETE

WOTFNEEZFITL T, P RMBIEDREA VX —T oA ABBEL, V=T AT T—T LD
Y7y hEEALThr RMREDIL—T T Z4TWET,

FIEDHE
1. enable
2. configure terminal
3. interface tunnel interface-number
4. tunnel route-via interface-type  interface-number {mandatory | preferred}
5. end
F D £
ARV RFEREET7TIVa Y E]:3]
ATv 71 enable FitE EXEC £ — & A X —7 VT LET,
bl CRAV—REANLET EBRSNZHE) .
Router> enable

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B rrrror—rEROBETE

ARV KRFERETI VY B#)
2Ty T2 configure terminal Jua—sLar7 4 X¥ab—var E— Nelth
LET,
i
Router# configure terminal
XTFw T3 interface tunnel interface-number Fo VA B —T oA AEBREL, A F—T =
A A a7 4 F¥al—rary®T—FalBLE
Bl : 4,
Router (config) # interface tunnel 0
25y T4 tunnel route-via interface-type N RS ARG A v F—T A AR
interface-number  {mandatory | preferred} fEELET,
A
Router (config-if) # tunnel route-via
ethernet0 mandatory
2FwTh end FEHE EXEC £ — RIZRY £7,
{5l

Router (config-if) # end

SIS a—TFa29DEV R

ROEXE

RED NT TN a—T 47 %7 H1Z1%, FiME EXEC E— K T debug tunnel route-via =~ > R
ZEALE7, tunnelroute-via 2~ RCL—T 47 T—TNOY Ty NEFHALTHI3R
JARE DRI —T 4 T H{T 5 121%I1254T L 7=, debug tunnel route-via =~ > K725 D HiJ)
Bz IR LET,

Router# debug tunnel route-via

Tunnel route-via debugging is on

Router#

*May 23 08:40:53.707: TUN-VIA: TunnelO candidate route-via Ethernet0/0, next hop 10.73.2.1
*May 23 08:40:53.707: TUN-VIA: TunnelO route-via action is forward

*May 23 08:41:03.719: TUN-VIA: Tunnel0O candidate route-via Ethernet0/0, next hop 10.73.2.1
*May 23 08:41:03.719: TUN-VIA: TunnelO route-via action is forward

Router# undebug tunnel route-via

Tunnel route-via debugging is off

RO — NEIROBRELZHERTEET, RELMHERT DI, FrtE EXEC £— R T show
interfaces tunnel =~ > RZFEHLET, Mo RNVBEOREA X —T =2 AEZHRETH L

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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T N—=T 4T T=INOYV Ty N LT RV EE V=T ¢ 7T 501 % RICR
L/\i‘g_(]

Router# show running-config interface tunnel 0
Building configuration...

Current configuration : 147 bytes
|

interface TunnelO

ip unnumbered Loopback0

tunnel source LoopbackO

tunnel destination 10.73.0.102

tunnel route-via Ethernet(O preferred
end
Router# show interfaces tunnel 0 | include route-via

Tunnel route-via feature is on [Ethernet0, preferred]

o RILDIL— FEIRDEZTEH

b RILDIL— MEIRDEETE B

A =Py MU E =T x4 RA0EEBEARRBEIRESN VF—T =4 AL LTHEHT 5 X 5 Tunnel
0 #HETHHERIRLET, A=V Ry P AL X =T A0 F U FIVDLEHEETD

N— EBFETLHHEIE, bRV 04 =T oA AEFERA L V=252 TTDHRT 7 4>
JIE AV Xy b A F—T oA R0 EEINET, A=Y AL F =T R0

MEDN— NINFELBRWGEARIE, T 7 4 v 71, F RO — MEFBEREN IR E ST
RO LD ITHRE SN E T,

tunnel route-via interface-type interface-number mandatory =< > RREREINTRY, DA >
B —T oA AL TND b FVDFEIEA~DN— EBFE LR WGE, AV B —RA v
MR A B =T o ZFH T AREIT2 Y £

Router> enable
Router# configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router (config) # interface tunnel 0
Router (config-if) # tunnel route-via ethernet0 preferred
Router (config-if) # end
Router# show running-config interface tunnel 0
Building configuration...
Current configuration : 147 bytes
|
interface TunnelO
ip unnumbered Loopback0
tunnel source LoopbackO
tunnel destination 10.73.0.102
tunnel route-via EthernetO preferred
end

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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[Cisco I0S Master Command List, All Releases.]

A H—=T A A 2w K : define
interface-range, interface range, 3 X O°
interface vlan

['Cisco 10S Interface and Hardware Component
Command Reference]

A B —T A A A< K : show

[Cisco I0S Configuration Fundamentals Command

running-config Reference,]
SRADT I = AN HH— b
&5 A )y

VAADYHR— I BLORRF a2 AT —Ta v
Web¥ A hTik, #¥vro— Ka[fElr~=27
V. VT NT=T V=D F T A
V—RAERFELTWET, b0 V—2R
X, V7 b7 A A=/ LTEELE
D, RO/ T 7 ) u Y — 2T D ik
MIREZ R L2 0 38720 LT EE
W, D WebWA b EDY—ILIT I EAT
AP, Cisco.com D a7 A 1D B LB/ A
J— RBRMETT,

http://www.cisco.com/cisco/web/support/index.html

FRILDIL— FEIROEREFHR

ROFIZ, ZOFY 2—/L TR LEEICET LY U =2 FHRE R LET,

ZOFRIL, YT B

77 Y= M AU TEHEEOYR—FREAINTZEED YT 2T VI —RET%
IRLTWET, ZOEREIL. FRCH 0 20 RY . ZRLEO—#HOY 7 vy =7 U Y —ZATH

PR—FENFET,

T N T F =LY R—FBLRZ2a YT 2T A4 A=Y R— MIET IERERE

3 51Z1%, Cisco Feature Navigator ZffEH L ¥ 7,

Cisco Feature Navigator {27 7 & A4 51X,

www.cisco.com/go/cfn IZBE) L 3, Ciscocom DT AT MILEH Y A,
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rrrior—rERoeEER [

HEER )1)—= HREER
kRO — IR 12.4(1DT kLD — N IEIRFEEEIC &
15.0(1)M D, V=T 4T T—T LD

Cisco IOS Release 3.9S

Ty hEFEHL TR
k&L —T 4 VT CEET,
K RIVDFEIEA~D T A |
Luwb— b8 S 556, @
O R RVEREEMEX, T
A DB S L7 ATRE 72
= FDOWT PN S Z
LIZRDET, PR OL—
MEFIEREIZ LD . b rRovER
EORIEA X —T oA A%
RHNCERETEET,

Z DOEREIZ XV | debug tunnel
route-via, tunnel route-via,
show interfaces tunnel D4 2~
VRIRMEAELIFLEEINEL
72
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MPLS VPN over mGRE

MPLS VPN over mGRE #RECix, IPFEH R v NV —JIZ Lo TSN TWNDHE Ry hU—7
MCc~LF7r hal I~ UL AL vF 7 (MPLS) ##ia AlREICT D2 LIck» T, WiEEE
FHMPLS Z AR — K L TOWRITFIUTR RN E W) B 2wk L TWET, 2k, MPLS
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B WPLS VPN over mGRE M ATIZ &

TT Y N7 A =D R— PRIV R YT v =T A A=V OV R— MIET D IEREHER
9% ZI%. Cisco Feature Navigator Zf#i ] L &4, Cisco Feature Navigator {27 7 & 24 %1213,
www.cisco.com/go/ctn [ZFEE) L 9, Cisco.com DT A7 MILEH Y FHA,

MPLS VPN over mGRE D RIIZS 4

mGRE b > /L &#H L CMPLS VPN 2R ET HHIIZ, MPLS VPN 283% E I TCW T, IELLH)
ELTWD Z & 2R LT ZEV, MPLS VPN O EIZET 2362 OW T, [Configuring
MPLS Layer 3 VPNs] £ a2 —/L&SL TS0,
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CTTGTRAUT =g URNMERRy Mo T, — Ry v a N0 EZ SN ET,
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MPLS VPN over mGRE [ZDUYT

mGRE h > RNV EFHEL T, PNy I HR—0 %4 —N—Lb A TEHILTHRA L N hRV Ry b
T— 7 ERERTEET, ZOF—_"—LAI2X> T, VPN N5 7 1 v 7 55T 572 DI04 PE
J— & R LR SN ET,

512, MPLSVPN # mGRE #/r L CRET D &, HEHESR—ZXDIP 27 ZFEH L T, L3PEX—
AD VPN —ERAEZEATEES, ZIUTLy, A——1 A HFRNEFEMHLRWVWT VPN —F
A7V a=r/T&%d, MPLS VPNovermGRE ’G%E N5 &, VAT A TlE, PE M
D VPN 7L IPvd B L OVIPV6 237 s D1 72 AARIZ IPv4d ~X— A2 D mGRE b > R /LM &
#UEF, MPLS VPN over mGRE k> F/LZFELE T 521X, VRF A > A% > A %{Ek L, L3 VPN
BT oMb F—TNVBLOEREL, V=~ T 2T 7V r—var 7T L—hMNZY 7
L. 77T =B — b~y P2 N LT T4V ZAFRENS K 912 BGP VPNv4 & VPNv6 DAS
i ELET,

MPLS VPN over mGRE

GRE tiE, RA LV FNY—FKA 2 b bRV 7 7 haldl>THY, 220OET N b 3L
DTy RAKRA L MERVET, GREIX, Xy NU—2@DON 7y &P bRV 7 Xy K
WIZH 7L 5 L o IciREF S CwE 94, mGREIX, GRE LI L7270 a1 THRn, b
VANVDRFIFE DT RRA R T, ZRUR P2V OH 9 A HICHZEE O Rk A
MIEFESNTWET, mGRE F 2 F/MZ K- T, AU VPN IZHERE S L7245 ks d@ oo U
VI EFEHTEDLE IRV ET, mGREIX, R"A Y MY —<LTF KA KN ETNRDOT, %
MPLS VPN PE 531 Z &2t HERET 5 9 2 TT IV A v 2D GRE bV RVIIARETT,

MPLS (%, IG<EBEHEINTVWB VPN A U H—Fy f T—F%F 7 F ¥ TJ, MPLS TiL, v b
U—JHNOTXTOaT )L—HTMPLS NV R—FENTWDEZ ENRNETYT, ZOHEEIT
P—E RO RN, T —=PNRy JR— % VT EFH L CERaRE L CWDE Ry NU—J TF
AT,
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T MPLS it & AlREIC T 5 Z & IT K » T, WfE#H3EE ) MPLS £ AR — L TWARITIUER B
WEWIEMEZTRLCWET, ZHUZk Y., MPLSLSP 28, GRE h &AL T, /L—

T4 )T BEREVAT A, BXOVISP 245 Z LN ATREIC R 0 £,
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VPNY—EREZ7nbya=r 7 TaEd, VAT AT, PEBO VPN 7L IPv4 B L VN IPv6
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£7,
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IL—hk<y T

F 74/ FTIE, VPN F T 7 4 v 7 OFEEIC LSP 2MEH & £4, MPLS VPN over mGRE ##E
TiX, 2= EZRONL— b vy 7REH ST, mGRE k> x L% L CEIERREZ VPN 7' L
T4 v AL, LSP A L CRGEFRE/ VPN F L7 4 v 7 ANRESNET, L—h <~y
X, VPNVA B L OVPNV6 7 FL 2 77 S VDT RARZ A XA MR ENET, —F <y
7 TlX. VPN ~ 77 1 v 7 O H 7'M OREIZ Next Hop Tunnel Table 23 H v E T,

mGRE b RXNVEN LTI T 4w I % N—T 4 75572, mGRE h v R/VNT KT 7 1 v
TR TvMMET DI EICL s TEEINDITRTORI A N Ry FEpRTREET R RAZER-N
HEWIZ/ER SAVE T, mGRE b RV ZHEHT DR ED/L— FERET DL, = —FR, %
ON— DO M) EN—FwyFIZEBMLET, ZOFH LT MVICk-T, RET7T FL A
IR LT, ZON— DXy NU— 7 @BRFE RS HR (NLRD) BAE~vy B 7 INET,
HHNV—PDON— K vy THNICH~Y Yy E 7 = NUBFELRWEE, ZOL— b ED T
74 v ZIZLSP ZA LTERE SN ET,

2 —H73 MPLS VPN over mGRE % 3% E7T 5 &, RE7 RUAZERPBEEMIC Y rE Y a =07 X
v, @ OA . kI 7 VL Virtual Routing and Forwarding (VRF) A A & 2 ANITLR
FFanEd, 7 NLRZEMEN L TRIZEEER M T 7 4 v 7 BEFIZT X TmGRE ~  x VN T
NTvMESND L HIZ, FURAHNSDE—DT 7 4V kN b— FBHBIIIZA VA h—V &
9, Fo = b~y ECTT7H N P BEIBICERSLET, =—HFiE, 2o
T7x/N N = <=y T, @YIRBGP T v 7T — MIXIGTT D Z & NR[EETY,

FORILIZVRRA D FPOBRES LUV I T—T a9

MPLS VPN over mGRE #RENIE L < HEBET A L 212, AT AKND Y E—  PEXRIITE, £
NHEDYE—RPCO RSV T4 T —F 4 U TIERPERTE D LT HRERHY £,
F7o, VE— NPERER L7222 EBMRH S, ZOPED MRV 74U —TF ¢ ¥ JIEHRN
HIFRSND LT EEHY F,

AJIPEIZESTBGP /- L CVPN 7 KA A XA MR ESINDEG. TDOATPEIZL -
Th—hrZ—=5y MEtt (VREIZATSNET) BLO, 7 RAZ A XA 250 MPLS VPN
TAULIMER S, TORE, V7 4 v ALY BEAENEEMGT O ET, A&z
N—bF DRI ARy TN, T RRZAXAL MO NLRLCHEESNET,

T RNRE A ZENT=ZT VT 4 w7 A2, VAT LANOY E— |k PEICETA1EHA (NLRI OF
X{T) BMEI, PETIE, ZOBHRMEASN T, NLRIBNT 7T 4 73 HET 7T 4 7272 -
kk%/XTA_%ﬂéhiﬁovx%AT@\:@@ﬁﬁﬁméhf\m7zv—?4yfﬁ
WNT v T T — NS ET,

VAT ML o T, HLWY E— | PE DA EAE E45 & Tunnel Endpoint Database (2% D fF
WGBS, TEZELE LT, bR A v F—7 = A ZEEAT DI ZBEERNMER S h
7, ZOBEEOBI L LT, A7 RICETAE®R. BX OB b STy R R
LWYE— FPEIZEET HI2OIZFETSNDILEDH 5 ZOMONELZETT B EH N TR S 4T
WET,
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MPLS VPN over mGRE e 5% I

ZOBEERIT. bV BT EIAL VRFICATIENE T, =2—V0N b— b ~v 7 E2HHL
T) VRFIND/L— MZVPNNLRIZFH~ v B 745 &, ZONLRIDEERE IS LTY v 7 &,
FORER, VPN bzl v 7 EnEd,

foRILDIEA TEILIE

MPLS VPN over mGRE #fEA T2 oL £ v Z—T = A ZANDH O/ v b & NS PE I3N%
E42L. ZOPEICL > T %7y "FIED T B EN, VPN T~UL Z J &% o R MER
S 41T, MPLS Forwarding (MFI) =1— RIZZD/T7 » MREEINVET,

b RILDEET

IPv6 VPN

MPLS VPN over mGRE #£RETlZ. KEBO= FARA >~ (UE—FPE) 2O 27 LDOHRIE
12, mGRE ho & LTRESNTZEH—D hoxARMEHEINET, bl 7R
iy ROEETEHRET LI, VAT A>T R xR ETERMEH SN ET,

#E (AJ)) PETIL, VPN X7 w RS R U RUIZERFE SN D & ED F RV 5L NLRI T,
Z{E (H7) PETiX., brR®AETCIE. mGRE b RV TH 7 BIAL SN N7 v R3S
nNoH7 RLATY, 0, HHPE Tk, 237 v FdOsides v —7 /L PE 725 @ NLRI & —3
LTCWDREERH D 5,

T RREAD VT PEAL—HDT RLANRIPV6 THh OGS, (PEMOR Y MU —7 ZidBf%R7%

<) NLRIOT RLAH IPv6 THLHMLENH Y £F, FPEMOFX Y hT—7 RN IPvd X—ATh
58545, FFFF:IPv4-PE-address & WO B D IPVA ST RUABERA SN T, 7 RRXZ L7
PE D IPv6 7 FL ANERR ENE T, ZIEPEICL > T, VPNZZIPv6 F L7 4 v 7 ADRT A
b Ay 7M. IPVO NLRIIZHOIAE N IPv4 7 R L AIZRESINE T, Tk Y., PEIZE-
T, VPNV4 b I 7 4 w7 %~y B 7T 50 LR ULIET, VPNve 877 4 > 7 % LSP £721%
mGRE kWY 735 2 ENATREICR D 77,

EIZL->TVPNV6 7 v 7T — "BRZEIND E. TOT v 75— MR IPv6/L— b <= v 72w
éhiﬁ‘ MPLS VPN over mGRE #%#E Ci%, Tunnel Encap VRF (2351} 5 %7 A k K v FIEHRD
REIZIPV6 — b = v I ME S ET,
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L3VPN Hh LT a 774 ILDEHRTE

ZZTE. LAVPN B ek e 7 s A VAR ET A HFIEAII LE T,
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GE)  ZORETIE, IPv6, MPLS, IP, BLXURLA Y2 b 7m haji—Y g3 (L2TPv3)
DX HREEET e ha L bR TEE T,
FIEOHME
1. enable
2. configure terminal
3. 13vpn encapsulation ip profile-name
4. transportipv4 [source interface-type interface-number |
5. protocol gre [ key  gre-key |
6. end
1. show 13vpn encapsulation ip profile-name
FIEDFEHE
ARV REREEFTIVa Y )Y
ATy T enable M EXEC E— F& A R—7 /ML ET,
Bl - AT —=REANLET @ERSNEHE) .
Router> enable
ATy T2 configure terminal sa—arZ 4 F¥al—va B RettLET.
i
Router# configure terminal
ATFwT3 13vpn encapsulation ip profile-name L3VPN b ar 7 4 Xab—3 gy T— N&BitE
L. bz ElLE7,
i
Router (config)# 13vpn encapsulation
ip tunnel encap
2Ty T4 transport ipv4 [source interface-type (EE) IPv4 EFeE— REBEL T, HBExTA ¥ —

interface-number |

51 -

Router (config-13vpn-encap-ip) #
transport ipv4 source loopback 0O

T AETEHELET,

* transport ipv4 source interface-type interface-number =1
~ 2 REMEHT 256, FAELLEETT FLAD,
PEIZL > TT RAZ A ASNTZBGP 7 v 77— M
BFLXR I ARNRy 7L LTHERASATWD Z L&k
BLET,
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BGP 5L UIL— bk T TDH [ |

ARV RERETOVa Y BH#Y

cZpavy REMEHLZRWEE . bgpupdatesource &
721 bgp next-hop =~ R28, b RV ELe L
THEMIER SN ET,

ATy T5 protocol gre [ key  gre-key | GRE % b/ E—RELTHEEL, GREFXF—%2HTL
\35 —a—O
1 -

Router (config-13vpn-encap-ip) #
protocol gre key 1234

ATvT6 end L3VPN P eifbar 7 4 Fal—iary B— RaKT
L. ¥t EXEC E— FIZREY £,
1 -

Router (config-13vpn-encap-ip) # end

AFwT] show 13vpn encapsulation ip profile-name| (1-&) 7o 7 7 A NLVOREBIOEERERS P RL A
YH =T 2 AEFERLET,
i :

Router# show 13vpn encapsulation ip
tunnel encap

~ > O E l_l_I
BGP 5 X UIL— bk 7Y TJDERTE
BGP BLUOVL— F v v 7ZEETDHIZIE, WOEXE2EITLET, ROFIRTIE, v—F <y
THET IV r—varTr T =NV I L, Ty TR — =y T B LTT 4 VH
PR XI5 L 912 BGP VPNv4 & VPNv6 DAZHE R TETH 2 L & A[BE T,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B sePsEEUL—FTvTOH

FIEDHEE

FIED M

© e NS RN =

N N NN N N NN = e o e e o o o o o
N ST R WON = O WO NN = O

enable

configure terminal

router bgp as-number

bgp log-neighbor-changes

neighbor ip-address remote-as as-number
neighbor ip-address update-source interface name
address-family ipv4

no synchronization

redistribute connected

. neighbor ip-address activate

. No auto-summary

. exit

. address-family vpnv4

. neighbor ip-address activate

. neighbor ip-address send-community both

. neighbor ip-address route-map map-name in
. exit

. address-family vpnvé6

. neighbor ip-address activate

. neighbor ip-address send-community both

. neighbor ip-address route-map map-name in
. exit

. route-map map-tag permit position

. set ip next-hop encapsulate 13vpn profile-name
. set ipv6 next-hop encapsulate 13vpn profile-name
. exit

. exit

ARV RFEREETIVa Y B &

ATy T

Router> enable

enable ¥iHE EXEC E— R& A 2 —7 /W LET,
*RAU—KREANLET FERENEHE

o
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BGP 5L UIL— bk T TDH [ |

aAv Y RFEEET7I 3y

E]:)

2Ty T2 configure terminal Ja—rbar 74 FXal—yarET— RefBELET,
il -
Router# configure terminal
ATV7T3 router bgp  as-number flud BGP L — X [ZHEfe STV — X R E T D B A
TLADFEFEEEL, HEESNDHNV—T 4 L TIHF#RIZE 7
3l : L, =& a7 4Xal—vary T—FakL
Router (config) # router bgp 100 Ekjfo
ATvT4 bgp log-neighbor-changes BGPAAN—VUty hORF U T EA RX—T I LET,
i -
Router (config-router) # bgp
log-neighbor-changes
ATFwvTH neighbor ip-address remote-as as-number | BGP XA /N— T — 7 )NE=lZ~1LF a2 F 2 /)L BGP %A
N— T =Tz MU ZBMLET,
i -
Router (config-router) # neighbor
209.165.200.225 remote-as 100
ATvT6 neighbor ip-address update-source BGP vz S, TCPEFOEES v X —T = A{ A%
interface name WRTEHE5 I LET,
il -
Router (config-router) # neighbor
209.165.200.225 update-source loopback
0
ATvIT1 address-family ipv4 TRLATZ7IY ar7sFalb—alE— REeMlth
L. IPV4T7 RLA T VLT 4 w7 ARBHATHL—T 4>
1A : TevvarERELET,
Router (config-router) # address-family
ipv4
ATvT8 no synchronization IGP 2=y hU—27 — | &2T RRZ A XT 5

1 -

Router (config-router-af) # no
synchronization

X9, CiscoY7 "N =T A R—TNMZLET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000) [ ]



B sePsEEUL—FTvTOH

MPLS VPN over mGRE |

AU RFEEET7I 3y

E]:)

AFwv 9 redistribute connected 1L ODN—=T 4 T RAALIBRIDONV—T 4 7 R R
A AV— b EFEAM L, REILT R b Lo TRdik
Bl SNTo— b, BEON FELT R FapnFH I Ty
Router (config-router-af) # redistribute é/r :/5‘_‘7:!:/( A %jl\ Lf?ﬁﬁf’éﬂfb‘é 70 = A 7
connected R, A=y b7 ha/LTHEMATELLIICLE
R
ZTv710 neighbor ip-address activate BGP %A N— & OERWHE A X —T NI LET,
1 -
Router (config-router-af)# neighbor
209.165.200.225 activate
ATvIN no auto-summary HEfW~T7 4 X&T 4 —7 ML, Y7L T 4 v 7 A
N—T 4 VT ERE T T ATV Xy U — 7 BRI T
A : fFLE9,
Router (config-router-af)# no
auto-summary
AT T12 exit TRLA 773 ar74¥al—yarT—FRaeikT
LET,
fi
Router (config-router-af) # exit
ATv 713 address-family vpnv4 TRLATZ7IY arv74F¥Falb—alE— REeMlth
LT, EXEVPNVA T RL A T LT 4w 7 AT 5,
I - BGP R EDN—T 47 By aERELET,
Router (config-router) # address-family
vpnv4
2Ty 714 neighbor ip-address activate BGP %A /13— & OIS A 4 32— T I LET,
fi)
Router (config-router-af) # neighbor
209.165.200.225 activate
ATFvT15 neighbor ip-address send-communityboth |[E¥# =2 I o =F ¢ LiEa I a2 =FT s OWFDa I 2=
T A BYED, BGP R A N—IZEEIND L ICHEELE
1 4,
Router (config-router-af) # neighbor
209.165.200.225 send-community both
ATV 716 neighbor ip-address route-map AR EN— b vy T EZENL— MTEH LET,

map-name in

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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BGP 5L UIL— bk T TDH [ |

aAv Y RFEEET7I 3y

E]:)

1 -

Router (config-router-af)# neighbor
209.165.200.225 route-map
SELECTiUPDATEiFORiLBVPN in

ATy T exit TRLATZ7I) ar74Fal—rarE—RRekT
L\ij—o
il -
Router (config-router-af) # exit
XTFv 718 address-family vpnv6 TRLAZ77IY ar74FXalb— gy ®— R&2lG
LT, VPNVv6 7 RL R L7 4 v 7 A%&MHT 5, BGP
i BREON—T 4Tty vaERELET,
Router (config-router) # address-family
vpnveé
ATFv 719 neighbor ip-address activate BGP %A N— L DR E A 2 —T M LET,
il -
Router (config-router-af) # neighbor
209.165.200.252 activate
AT T 20 neighbor ip-address send-community both |jZ# =2 I = =5 ¢ LPEa I a2 =T (O FDaI 2=
T A JEMED . BGP RA N—IZHEEND LD ITHREL E
1 - 4,
Router (config-router-af) # neighbor
209.165.200.252 send-community both
ATFvT2AN neighbor ip-address route-map ARt EN— b vy T EZEL— MTEH LET,
map-name in
il -
Router (config-router-af) # neighbor
209.165.200.252 route-map
SELECT UPDATE_FOR_L3VPN in
ATvT22 exit TRLA 773 ar74Xal—rarE—ReikT
LET,
151 -

Router (config-router-af) # exit

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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AU RFEEET7I 3y

E]:)

ATFv T 23 route-map map-tag permit position N—h~wy T ar7 40Xl —arF— RZ2BEEBL.
1 D2ONV—F 47 Fa harhoilorv—7 407 7
il - 2 kajos— N FEMAT O EERLET,
r ig-r r# r - . s gyl — N > —2 N N N
S et redistribute /V—% 527 ¢ Fa b —2 a2k
IZEo T, FBESNTe~y 7 Z7BMEREN, 20
N—hr=y7IRERENET, #EOL— vy
TR~y S #7482 G TEET,
*ZON— b 2y T O—BIEENET- SN TV DIEA
X, set 77 3 a » OHIFENIHES TL— S FREAR S
NWET,
C —EREN T S E | R~y X T B
WON— K~y TRRESINET, HDHL— IR,
R CARZEAET 2V — vy 7 vy hO—EHHE
DWTHZE BT S 2WEE, 20ty MK D
BLAT ATV E R A
* position 51¥UE, A CARITREFHADNL— K~
DUANMIF LWL —F vy T BALMEEZRLE
D
ATvT24 set ip next-hop encapsulate 13vpn Jb— bk = v 70D match 7] & & H J) IPv4 2~ MiZ, b
profile-name VRO A TR MEDT= 0, VRF ICHEE SHET,
11
Router (config-route-map) # set ip
next-hop encapsulate 13vpn my profile
ATwv 25 set ipv6 next-hop encapsulate 13vpn JL— k = v 7@ match &) Z T H S IPv6 /X4 > X, b
profile-name YRNDI T/ NMMED T, VREIZEE S NET,
{51
Router (config-route-map) # set ip
next-hop encapsulate 13vpn tunnel encap
ATvT26 exit N—h=wyFar74¥al—aryE—REETL,
Jo—rar7 o Xal—aryE— FERBLET,
{1

Router (config-route-map) # exit
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MPLS VPN over mGRE %251 [

aAv Y RFEEET7I 3y

E]:)

AT 72

exit

41 -

Router (config) # exit

Ja—r a7 4 ¥ al—aryE— REKRTLET,

MPLS VPN over mGRE @ &% 7€ {5

MPLS VPN over mGRE % & 0D FE 52451

RENPELLEELTWD Z & 2RI 502 RICRLET,

DRAIHVARTLR I+T—FT 424 (CEF) RAyFy
CEF AA v F U IHRBEEEBVICEEL TWAENE I NEHRALET,

Router# show ip cef vrf Customer A tunnel 0
209.165.200.250

/24
nexthop 209.165.200.251 TunnelO label 16

IV RRAY FOER
M RNVDZY RRA V SBEREINTHWAENE I R LET,

Router# show tunnel endpoints tunnel 0

TunnelO running in multi-GRE/IP mode
Endpoint transport 209.165.200.251 Refcount 3 Base 0x2AE93F0 Create Time 00:00:42
overlay 209.165.200.254 Refcount 2 Parent 0x2AE93F0 Create Time 00:00:42

353
KIS T DBHEDPERL SN TV DN E I D E R L E T,

Router# show adjacency tunnel 0

Protocol Interface Address
IP TunnelO 209.165.200.251 (4)
TAG TunnelO 209.165.200.251(3)

a7y A NOIREE

AVBA—TIARBEUN—FD 7 AVR—FK AT FaL—23 2 4 K, CiscolOS XE
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B MPLS VPN over mGRE 0 & — 4 > RSB EHI

show 13vpn encapsulation profile-name =~ > R&H LT, 77V 7r— a U OIARKEICE
THHREMEGETEET, ZOa~vr FOMNITIE, BRERD R VOFFMBRRIINE
D

Router# show 13vpn encapsulation ip tunnel encap
Profile: tunnel encap
transport ipvé4 source Auto: Loopback0
protocol gre
Tunnel TunnelO Created [OK]
Tunnel Linestate [OK]
Tunnel Transport Source (Auto) Loopback0O [OK]

MPLS VPN over mGRE ) > —4 > R R E
&I, MPLS VPN over mGRE DR E L — 47 ADHIZ R L £,

vrf definition Customer A
rd 100:110
route-target export 100:1000
route-target import 100:1000
I

address-family ipv4
exit-address-family
!

address-family ipvé
exit-address-family
!

1
ip cef

!

ipvé unicast-routing
ipvée cef
|
!
13vpn encapsulation ip sample profile name
transport source loopback 0
protocol gre key 1234
|
!
interface LoopbackO
ip address 209.165.200.252 255.255.255.224
ip router isis
|
interface Serial2/0
vrf forwarding Customer A
ip address 209.165.200.253 255.255.255.224
ipv6 address 3FFE:1001::/64 eui-64
no fair-queue
serial restart-delay O
|
router bgp 100
bgp log-neighbor-changes
neighbor 209.165.200.254 remote-as 100
neighbor 209.165.200.254 update-source Loopback0
|

address-family ipv4

no synchronization

redistribute connected

neighbor 209.165.200.254 activate
no auto-summary
exit-address-family

|

address-family vpnv4

neighbor 209.165.200.254 activate

neighbor 209.165.200.254 send-community both

neighbor 209.165.200.254 route-map SELECT_UPDATE_ FOR L3VPN in

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)
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zomomEss [

exit-address-family
|
address-family vpnvé

neighbor 209.165.200.254 activate

neighbor 209.165.200.254 send-community both

neighbor 209.165.200.254 route-map SELECT UPDATE FOR L3VPN in
exit-address-family

|

address—-family ipv4 vrf Customer A

no synchronization

redistribute connected

exit-address-family

|

address-family ipv6 vrf Customer A
redistribute connected
no synchronization
exit-address-family
|
!
route-map SELECT_UPDATE_FOR_L3VPN permit 10
set ip next-hop encapsulate sample profile name
set ipv6 next-hop encapsulate sample profile name

Z DD EHESE #
s

&R R
MPLS L1 ¥ 3 VPNs D% & [ Cisco 10S XE Multiprotocol Label Switching
Configuration Guide ]

I=—aF7ILAA LI

VA ZIARAT VA T F V=T 4T [ Cisco 10S XE IP Switching Configuration Guide

[ Cisco I0S XE Interface and Hardware Component

Wh—T 4 > 7 7l
Configuration Guide]

VEN

ZAE 24 ML

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B zomomzEas

MPLS VPN over mGRE

MB®D' VY

IETF-PPVPN-MPLS-VPN-MIB

BIRLETT7y b7+ —24, Cisco /7 hU =
7UVIV—=A BLXOT7 4 —F % v D MIB
ERBLTH U e— RT58581%, RO URL
({23 % Cisco MIB Locator Zf#H L £,

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

RFC

RFC 24 kL

RFC 2547 TBGP/MPLS VPNsl

RFC 2784 [ Generic Routing Encapsulation (GRE) ]

RFC 2890 ['Key Sequence Number Extensions to GRE
RFC 4023 ['Encapsulating MPLS in IP or Generic Routing

Encapsulation,]
RFC 4364 [BGP/MPLS IP Virtual Private Networks (VPNs)J

D2AMTY Z AL YR—F

5158

)y

AADYR— I BILNNF 2 AT —Ta v
Web¥ A hTlix, Fvrno— RafEr~=a7
. TR T, V=N EDOE T A
V—=AxEELTWET, ZhHn Y—2R
X, VY7 U =T A VA=V LTRHELL
V., AT 7 ) nU—CBT 5 Hifk
HIREZ R L2 0 T 572D L T2 &
VW, ZDWeb WA N EDY—)ZT 7 EAT
A%, Ciscocom D 7 A L ID BLUIR
U— RN ETT,

http://www.cisco.com/cisco/web/support/index.html
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| MPLS VPN over mGRE

MPLS VPN over mGRE D14 BE 15 R

WORIZ, ZOFY2— /LTl L7-EICET2 ) UV —XFHRERLET, ZORIZ, Y7 b
7 VU —A RN A U THEEREOYT R — FREAINTZEEOY 7 T VY —R7ET%
RLTWET, ZOMBEIZ. FFICKTY N2 WRY . =nBEO—HEDY 7 by =7 VY —ATH

PR—bSNET,

MPLS VPN over mGRE #seiEd [l

TT7Yy N7 — DOV R—= I BLOVRAY T h T =T A A=V OV R— MIBET D IHEREMBE
9 %121, Cisco Feature Navigator Zffi [l L £, Cisco Feature Navigator |27 7 & 2§ 5 1TI,
www.cisco.com/go/ctn IZFEE) L £9°, Cisco.com DT H 72 MIVLEH D £H A,

%% 9: MPLS VPN over mGRE D14 8E1E$R

HeE

iy

)1)—2R

HEETEHR

MPLS VPN over mGRE

Cisco IOS XE Release 3.1S

Z OBERETIE, mGREZ /M L7-
MPLS LA ¥3VPN b7 7 ¢ >
7 DIRIED YR — STV E
¥

Z DHERETIX, =~ F 13vpn
encapsulation ip, protocol gre,
show 13vpn encapsulation ip.
transport ipv4. set ip next-hop.
set ipv6 next-hop 23 E A F 721
EHSNTHET,
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IP 2L MIB

TDEV2— LTI, AV F—T2AABLPNN— KU =T aryKR—xx N THEMHT S MIBIZ
DOWTHALET, IP b /L MIB#EEIZ. RFC4087 [P Tunnel MIBJ (/R & TWBH T T
D IPv4 33 L OVIPv6 BE D b o R VA EHT L MIB 22k L E7, bV o7 &S
HE, NTUAR—KTa ha v NEOEEDONT y Neh b TExEd, v Aald, IPv4
BELONPVE BRIRICKT L TA &2 —% v MR Z B2 (IETF) ICX-o THRESNLSE
SER MRV T AD=ZALERZELTOES, PRV OFERIZIE, SFIE 7 MIB &2 ff
HcxEd,

* PERETEIMOMERE, 99 N—¥

* IP k> x/L MIB ORIHRESME, 100 _—

* IP k> x/L MIB Ofl)SEHE, 100 _—

* IP h /L MIB OHEZE, 100 ~_X—

* SNMP O#FEHEB L OIP b kL MIB O I 515, 103 _—
* TOMOBEEEE, 105 ~—

* h L MIB OFREIEH, 106 ~=—

HEETRH DR

CHHOY 7 =T YU —ZA T, ZOFED 22— L THHENLTRTOBERENRYR— FEh
TWD EIERY FHA, BFOEEFREEEFRICOVWTX, 77y b7 4+—2BXOY 7 K
V=7 VYU —RADONRTRFY— ) EVY—R )= ESZRL TSI, ZOFEY2—/UIIH
HENTVOHREDFEMERBE L, SHEENSTR—FESNTHWDHY U —2AD U R F&HERT D
BlE. ZOEV 22— VORBIZHHBEEEROEL SR L T X0,

TT7 Y b7 F— LD R— FBIOT AT YT MY =T A A=V OV R— MNTHET S IERE R
J % IZI%, Cisco Feature Navigator ZffifH L &7, Cisco Feature Navigator |27 7 & 23 521X
www.cisco.com/go/ctn IZBBE) L 3, Ciscocom DT I 7 MILEH D FH A,
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P koxLmB |
B rroromBoORTRES

IP k> )L MIB DHIIEE

IP b2 FV MIBREREZ T DL — 2 ICfli5x v b U —7E# T m k=2 (SNMP) ZsiE L%
T, B OV TIE, SNMP 2T 572D —2 Ok, (103 =) 2BBLTLEE
VN SNMP H— XD E DFEMIZ OV TIL,  [Cisco I0S Network Management Configuration Guide ]
@ [Configuring SNMP Support] DFEAZZH L T 72X,

IP k> )L MIB D#I#IEIE

IP k> /L MIB#4fElS. interface tunnel =~ > K& L TERTE B b2 2P HR— b
LET, IP b/ MIBREREIZ, LA ¥2 horb 71 hajb (L2TP) . Point-to-Point Tunneling
Protocol (PPTP) . w/LF 7 ha)L S~ A A vF 27 (MPLS) O hr /L ZxHR—FLE
B,

IP 2L MIB D2

IP k=)L MIB DF =

2y b= DRERLE

IP Fo R NVEENRGEINDGZLET, Xy NU—27OWERALEL, 1V EWW—ERXE2H T
XET, Xy NU—ZOENRA ET S E, —E X Fa g X IEEEOE W — R AR
ftcEE4,

EEEDR L
IPRFAMIBICEY, 2y NT—IEHL AT LD —WIA XU MY AREL, IP hox
NOT 7T 4 BT A ICBHT58MEZETEET,

IP F > /L MIB ., RFC3291 TEHRIN TWAIPUBLINIPV6 Xy NU—F EEYER— KL,
CiscolOS V7 M7 = TIZEEINTWASIP o RLOEBICHEH S NE T,

IP RV MIBIE, TXTD R b ZA T E L HIT bR L OEEERELY Y R— b
L/iﬁ‘o

DR TNARUNDTINA REDHEBEERN
IP R RAVMIB L, — KX —F ¢ X —MlagGteEEWry NV—JEHIV AT A LHAEE
FANTEET,
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IP k> %)L MIB THHR—

IP > %L MIB HEREL

P rorMBTHR—rahamBAICzs [l

FENEHMBA Ty b

CEoTHR—FENAMIBA TV =7 MNIKDOEBY TT, MIBAT

VU ORI OV TIL, RFC 4087 [IP Tunnel MIB] #ZM L T 7Z &V,

#F10:IP k> %)L MIB THR—

fEhBATozH b

MBA7J>z¥ bk

558

tunnellfEntry

BFEDRTEHE I b RT3 T%Eaiéﬁﬁi‘é\ié’biﬂ"o \l
DA TV =7 FOEEFRET HIT1E, interface tunnel =~
VREMHEALET,

tunnellfEncapsMethod

corTHRAIND D T EX, 2047 =7
s DA R ET 511X, tunnel mode =~ > R&{FHH L%
KR

tunnellfHopLimit

SER TP~ X —THEJ 2 IPv4 1#fc AT HERER] (TTL) =
72X IPve Sy THIBEZEELET, DA T V=V bD
EZ2FZETHICIL, tunnel ttl =~ > RE2FEH LE T,

tunnellfSecurity

HNEBIP ~y X — T 5O b x L THEA SR E
. fEipsecid, WFE. WAk, EIXZOWGIT o2
VL RARA VT IPsec MERA ESNAZ L 2R LE
T

tunnellfTOS

HEIP ~ X —DIPvd X A 7 47— A (ToS) F7-
IXIPv6 N7 4w VT ADEN6EY N (T4 77 L
yvZ—7y R —ER a—RKRAS ) ZRETDH
DI 2V THERENET, 20477 NOER
FETHITIL, tunnel tos =< REFHALE9,

tunnellfFlowLabel

IPv6 7 a— T-YUEERETHOIEAEINET, =
DA Tl MEIIPv6 ED h o THR—FENET,
ZDOFT V2l bDOT T IV MEIF 0TI,

tunnellfAddressType

*thd % tunellfLocallnetAddress 47 ¥ = 7 F B I
tunnellfRemotelnetAddress 47 2= hDT RLADZ A
TERLET, IO TV M, avr RKIA4 4
vHE—=7xAA (CLD) ZMEHALTHEINIEETE £
oo
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B ProiMBTYHR—FEhBZMBATISH b

IP k)L MIB

MBAJ>xs b

BLL

tunnellfLocallnetAddress

crgxnroa—h) T RiRA 2 bOT KL A (U4EL TP
Ny X—THHINLGFETLT FLR) . 7 RLARR
B7e85 6. Z OffIL IPv4 TiX 0.0.0.0, IPv6 Tl T
IDOFTTV 2l NOT KA XA 7 tunnellfAddressType
THRELEYT, 2047 V7 FOEEZRET DI,
tunnel source =~ > F&fEH L E T,

tunnellfRemotelnetAddress

Ry E—F T2 RRA 2 FOT RLA (MR IP
A~y X —THERIND5HET RLR) . 7 RLARARH
A, ETIE P URANRA L BV —RA N Vs
THEHZRWEAS (2L 21, 6-to-4 R xL) | ZOfEIE
IPv4 =D k> 32V TiX0.0.0.0, IPv6 LD b R/ Tl
TY, TOFTV=l bOT FLVA XA 7%
tunnellfAddressType CHRE L £, ZDA TV =7 FDIE
ZFRET HIZ1X. tunnel destination =~ > FAHH L *
7

tunnellfEncapsLimit D) —RTHFEULENS 7y M LTI &1
238 7R LD R A R LET, -1 IEHIR 2 220
ZEERLET (NTy b A XDREREZRS)

tunnellnetConfigEntry FEDREW I b RVICEHT BRI T ENE T, ~

IWTFRA b b, BELOIPv4 TiZ0.0.0.0, IPv6 T
D) E—hinet 7 KL Z2%&FH h o Rroxy kUL
1 72T, MIB &AL TEMT D DI, Generic
Routing Encapsulation (GRE) /IP k> /L35 L OV GRE/IPv6
ko RILTENT T,

tunnellnetConfiglfIndex

ho I A B —T = A AHET D ifIndex DA% 7R L
T, 01X7 7T 4 TIRETIIESTHY, A FX—T =
ARAA LTI ARELEFHVYBTHA TV W &2 E
L ET,

tunnellnetConfigStatus

MIB 5T —7 VD5 —7 ) > U OVERRF 7= 1 ZHIBRIC R
HALET, ZOF 72/ FOEEFRETHITIL,
interface tunnel 2 fHH L £,

tunnellnetConfigStorageType

AP b—=Y I AT ERRLUET, REHFEEX b L—EE
FRYR—hShExd,
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SNMP 0 EAESLUIP b MmBoERAE ]

SNMP DEREAELLUIP k=)L MIB DFERAGE

SNMP 2T 5=6DIL—3 DERTE
A

GE) CZTHBHATAEEOTICIE, VN HITRERTA—FEREL, V—FDOMIB ATV =
N BAEE FEA I D T2 DI T 5 SNMP CLI#ESLOFINEENTWDLLORH D £9°,
A5 SNMP CLI#ESLOBIE, /X7 U v RAA L SNMP Y —/LZ&#H LT Linux V—7 A
T—=varhbERbNTWEY, THEHOUY—7 25— 3 12X o Tk SNMP CLI # 3
RRBGERH0 ET, Fv NU—VFHY—7 27— 3 VOELVMEIZOWTIE, SNMP
VI BED~ =2 T NV EZR LTI,

IP bRV MIBHSREZ A RMIC. SNMP 2V 7R — b4 27202 —F 2R ETDLNERD Y
¥4, L—FDSNMP %A F— T M T AL, ZOEEEFEITLET,

FIEDHE
1. enable
2. configure terminal
3. snmp-server community stringl ro
4. snmp-server community string? rw
5. end

F IR D 48

AT RFERET7IOIY E]:p]
2TwvT1 enable ¥t EXEC T— F& A 2—7 /M2 LET,
*NRATU—REANLET (EREINEZHE)

11 -

Router> enable

ATvT2 configure terminal sua—s ) ary7 4 Xal—vary T—FERBLET,

{1 -

Router# configure terminal
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IP k)L MIB

B svWPEERTA-HOL—2DBRE
ARV RFEEETIa Y BH#
ATvT3 snmp-server community SNMP ~D7 7 B A%HFa[THaIa=T 4 TI78A AN VT B
stringl ro FLET,
i - *stringl GIH0E, 1~ 32 LFOFEFTF TR SN2 I2a=7 4 A
. MY 7T, NRAT—=FRD L HIZHEHREL T SNMP 7' &2 h /L ~D
ﬁﬁﬁﬁ?;%ﬁﬁ?*”“ T EAZHALET, T Ia=7 44 AN UTICEAITIHEHAT
TFEH A,
‘ro ¥—U— R, ARV ERAT 7 AZEELET, ZDOR b
Vo7 %45 SNMP HFLAT —2 g VIIMIBA 7V 27 b
B TEET,
G¥) ZOBFDSNMP 2 X = =7 ¢ @AY EHEH (RO) A RY 7
IL public T¥, THEHORETIZ, ZOMEICZ L0 B
WX EFEHTOILERDH Y 7,
ATy 74  snmp-server community SNMP ~D7 7 ¥ A% F AT HAIa=T 4 TI/EA AN VT %%
string2 rw FLET,
il - *string2 S1EUX. 1~ 32 LTFOHRILT-T, /NAT— RO L 9 ITHERE
. LTSNMP 72 ha L ~DOTF7 7B RAZFHFALET, 2I2=T4
SomeriConig peerver | 2 N Y L VI A TR £ A
crw X —U— N, BtARD EEXALT 7 EAERBELET, =
DARNY T aMEHT 5 SNMPEBAT — 3 Vd, MIBA7 V=
7 MRS L TEETEET,
GE) ZOHFID SNMP 2 X =2 =7 (@I /EEIAHL (RW) A b
U Y Vi private T, ZHEADOKRETIL, ZOMIZZHED
EHEIAE AT ALENDL Y £,
ATy T5 end BWEDaLy 7 X2l —v gy T—RE2KT L, BM EXEC T— R
R FET,
) -
Router (config) # end
RO

IP F2 RV MIB % E35E4 41203

EYES

MNoRNVERETDHMLENDY F9, P RILDEREITON

['Cisco I0S Interface and Hardware Component Configuration Guide] @ [Tmplementing Tunnels ]

DEZZRLTIIZEN,
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IP k> x)LMIB

zomwomEEas [

SNMP 4T L72 IP > /L MIB O EICEEST HMEELT Ny ZVETIX N T TNy a—T 1

74 5I21%, debug snmp tunnel-mib =~ > KZHH L 97,

ZDawy ROFEMZOWTIL,

['Cisco 10S Interface and Hardware Component Command Referencel] 2 L T 7231y,

ZTDMDBEEER

HEEE

X=-aT7ILAR2A LI

SNMP 2~ K. o<y REESCOZEM,. o~
FRUZrLr X, avy R@EE, 5740 %
E. EHICEET D EEFEEL L OW

[ Cisco IOS Network Management Command
Referencel]

SNMP V7 — + DR IE

[ Cisco I0S Network Management Configuration
Guide]

kL5

[ Cisco IOS Interface and Hardware Component
Configuration Guide]

pibi

ZAE 24 kL
ZOBRETY R — P INDFHLOEAEE 72138 | -
FIN-EHETIHY FHA, 77, BEFEOEYE

DY R— MIZFINTWERA,

MIB

MIB MB®'Y >4

['IP Tunnel MIBJ

BIRLTT Y b7+ —24, CiscolOS VY —
A, BLOT7 4 —Fx v MIET S MIB &
RLTH e — T 212F, RO URL IZH
% Cisco MIB Locator Z{#fH L £,

http://www.cisco.com/go/mibs
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RFC
RFC 24 KL
RFC 4087 [IP Tunnel MIB/J
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VW, ZO Web A N EDY =T 7 EAT
A%, Ciscocom D a7 A ID BLUIR
U — RISLETT,

k> )L MIB DB R

ROFIZ, ZOFY 2—/L Tl LICBERRICEAT 2 ) U —AE#REZ R LET, ORI Y7 b
V7 VU= FLA U TEERROYRN— FREASNTLEDOY T =T VI —RET%
ARLTWET, ZOMREIL. FRTH D B2WRY | TR LEO—ED Y 7 F =7 V) —ZXTh
PAR— hSHET,
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Ay hT—7 70yl OFMELSARALT 4 Fab—ra VITFELR,
CEDORMA =YXy P A F =T oA ARy NU—F Jry 7 V—ADHENK
ESILTVRY,
* network-clock synchronization ssmoption =~ > R723, 227 ¥ = L —3/ 3 T network-clock
eec v NEREMENDH LMNERHY 7,

* esmc process =~ > N & synchronous mode =~ > NiX, SyncE xfiinA > & —7 = A A )L—
ZICHBESN TV LEAICETHENT L LR TEET,

BIEi A —H %y & (SyncE) ESMC & SSM [ZEH 9 B 15 %R

BEAA —H v kb (SyncE) ESMC & SSM

Ny N Ry NU—7 &2 FHT 2 —FE, KoHZE (TDM) BRETEEOY £—F xv b
U — 7 %# (NE) [ZHXA I T s S13#LWCTL X 9, SyncEREREIX. X7 v b %
NI —2 %N LTCUVE—RNEIZCHIRAA IV T REMET I LIk, ZOMEZERET S
ZENTEET, SyncElEA—H xRy MEEL A Y AIEA L CY E— b Y1 MIEEREEZEREL
£7, SyncE OHEREM: & EMEMEIL. Z OB L A Y OREIZL Y, SONET/SDH > b U —727(Z
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| BE#A—49=v b+ (SyncE) ESMC & SSM

R —5 v + (SyncE) ESMC & ssSMoBEA% [

FMRILTWET, SyncEIXESMC ZfHI L TlwED I/ vy 7 VY —AD M L—HE U T ¢ Zfef
L. #4307 V—RAEELLEREL, XAI VT N—T%EMTHZLENTETET,
SONET/SDH (., # vt — Y D#E% T SONET/SDH A —/3—~y K 7 L—LAD 22D S /XA ki
bavry FEfHLET, A —F 2y ML A vE&—TOl5% T IEEE 802.3 # ik [E A OffKH 7' =
kS < ESMCITIKE L £37, RIS A ED% NE 1% SyncE 27" — bk L. SyncE (3734
D JE W E 2 DRI U E T, SyncE IXFHXIRE (GEAREES72 &) baktief] (Rel) &R —
FLEREA,

SyncE I, BEANCHd OREE JE B ED AR O 2 A — %>y ML ALY Ry NU—72
LoLCHEE L E9, SyncE THEM 9527 v v 713, SONET/SDH [A#i® > hU—2 T S
Lowaw 7 EEBERHY ET, Ry NT—JREMETOGEEZ. M2 ay s 0oRTr—<
ARy NV = AR T 5y b= b RIIERPEFEINET, Zay
IR EARET DD DWIETF ¥ F/L1E, SONET/SDH Tl AT — 2 2 A v &— (SSM)
SyncE TixA —H x> M A vE— Fvx/L (ESMC) T,

ESMC (Z[RIMIRER D Z A X o 7 B Z ki3 2 E L~ (QL) ID Z{nik L £7, QL-TLV O
QL fElE. SONET 3L OSDHSSM [ZEFELZ QLR L TY, Fv b T —7 DEEFIT SSM
QLIZL s TIRMIEENDERICE Y, BB TE LY — ALl Ry A I 7T/ — &G
THZENTEDLLOITRY, ZAI T NV—TPEEEINET, ESMCIXFRMERT7 LT X
Ll bIERENE T, A=V F Y b Xy hT—=213FT_RCOV 7 £ T X TOEFTCRH
H L TCWABRMENRR W=D, ESMC F v 2/UWEZ OV —E 224t L E4, ESMC i, AL —
PRy b Ny X =D ENET, ~v X —OAFIL, MEKESOKET 2 F =2, ITU-T
OUl, EADITU-T V7 Z A7, ESMC [EHHED~y X —, 777 74— F, BLXO¥A T, &
S, M (TLV) #ETY, 777 & TLVAMEHTHZ&I2E 0, SyncE V7 LRH#T 54 1
VT OEBEOEBRGINE ELFET, Cisco7600 >V — X —F DFRIMA —H x> F R — D
FEMIZ DUV TIE,  [Cisco 7600 Series Ethernet Services Plus (ES+) and Ethernet Services Plus T (ES+T)
Line Card Configuration Guidel] ZZ M L T 72 &0,

RIHEA4A —H v k (SyncE) ESMC & SSM DR E A i

Synck @

=JL ==

ax AE

ESMC & SSM ZfiH L C SyncE % ET HI21L, ZOIEEEZFATLE T,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B sncEnxE

FIEDHEE

© o N

1.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22,
23.
24,

R4 —5+ v b (SyncE) ESMC & SSM |

enable

network-clock set 1 ockout {external slot / card | port[10m| 2m| t1{sf | esf | d4}] | interface type slot/
port}

network-clock clear lockout {external slot/ card / port [10m| 2m| t1 {sf | esf| d4}] | interface type slot
/ port}

network-clock switch force { external slot / card |/ port[ 10m |2m] | t0 | t1 {sf|esf| d4} t0 |
internal { external slot / card / port[10m | 2m] | t0} | interface #ype slot / port external slot / card | port
[10m | 2m] | t0 }

network-clock switch manual { interface #ype  slot /port { external slot / card / port [10m | 2m ] |
t0 } | external slot / card / port{10m | 2m | t0 |tl {sf|esf|d4} | internal { external slot/ card /
port[10m | 2m] | t0} }

network-clock clear switch {t0 | external slot / card / port [10m | 2m]}

configure terminal

network-clock synchronization automatic

network-clock synchronization ssm option {1] 2{GEN1| GEN2}}

. network-clock input-source priority {external slot/card/port[ 10m|2m | t1 {sf|esf|d4}] | interface

type slot | port}

network-clock synchronization mode gl-enabled

network-clock hold-off {0| milliseconds}

network-clock wait-to-restore seconds

esmc process

network-clock external slot / card | port  hold-off {0 | milliseconds}

network-clock quality-level {tx| rx} value {interface type slot / port | external slot / card / port [10m |
2m | t1 {sf|esf| d4}]

network-clock output-source {line | system} priority interface type slot | port external slot / card /
port[10m | 2m | t1{sf | esf| d4} ]

interface type number

synchronous mode

esmc mode [ql-disabled| tx| rx] value

network-clock source quality-level value {tx|rx}

network-clock hold-off {0 | milliseconds}

network-clock wait-to-restore seconds

end

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| BE#A—49=v b+ (SyncE) ESMC & SSM

SyncE DE%E [ |

FIEDFH
ARV REREEFTIVa Y BrY

ATy T enable FitE EXEC E— R& A X—7 /LI LET,
Bl *NAU—REANLET (ERINEHE) .
Router> enable

ATFv T2 network-clock set 1 ockout {external slot/card/ | A Sypwa v 777 MNRAESR T4 IZRELET,
port[10m| 2m| t1{sf | esf | d4}] | interface type slot| - = A S LRINT 08 2 CHEATX A0 & R
 port; snET,
i
Router# network-clock set lockout
GigabitEthernet7/1

AFv T3 network-clock clear lockout {external slot/card/| A fyipwa v 7 77 "NRESR 47 2R ELET,
port [10m| 2m| t1 {sf|esf|dd4}]|interface typesiot| - n = A H|TRIRF o 2 CHTE % & RS
Fport; nET,
i
Router# network-clock clear lockout
GigabitEthernet7/1

ATy T4 network-clock switch force { external slot / card|[G|H¥lTC3H > v 7 T 7 K XL TWARWES
I port[10m|2m] | t0 | t1 {sf|esf|d4} t0|internal | z5spsein S CWBEIITCE A ——F 4 RLET,
{ external slot / card / port{10m | 2m] | t0} | W 2 A v F T RTINS R E TN S £
interface type slot / port external slot / card | port |

iduy 77U hINTHWAHEE, Bl AA vF 2
10m | 2m] | t0
|2m] |40} v RO RS ShET,
i -
Router# network-clock switch force interface
GigabitEthernet 7/1 tO
ATFTvTH network-clock switch manual { interface npe FHATCA > F—T = A ANE oy 777 X

slot /port { external slot / card / port [10m | 2m ] |
t0 } | external slot / card / port{10m |2m | t0 | tl
{sf | esf| d4} | internal { external slot / card /
port{10m | 2m] | t0} }

1 :

Router# network-clock switch manual interface
GigabitEthernet 7/1 tO

NTW WG o2 RIR L3, LT Y 4
TONERPTEOT T4 F VT 4 A —"—=F A F
THIZE, FEIAA v FRMEA S ET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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R4 —5+ v b (SyncE) ESMC & SSM |

B SyncE DEXE
OV RFERETIVa Y =]:g]
ATvT6 network-clock clear switch {t0 | external slot/ card |3 A A4 v F a~v L REFEIAL v F a~vr N&2 7
/ port [10m | 2m]} UTLET, A H—T = ABRESNTHARN
e, BRI NIRE/FEA o F—T7 = A ATHE)
Ik BINZZ VT SvET,
Router# network-clock clear switch tO
ATFvT1T configure terminal rga—)ar 7 4 FXFal—grET— REBHIGL
£
151 :
Router# configure terminal
ATFvT8 network-clock synchronization automatic Xy NT—27 7uavy ZBBIR7LIY A LA A F—
LIZLET, ZOa~vr REIT7154, A afE
11 : HFOXy NU—7 7uavyy Fab ABREHCR0 .,
Router (config) # network-clock synchronization G781 ~—AD 5@37 M 7:&%9{7 El‘lZ7x7j ﬁfj} f‘i
automatic nET,
&AL network-clock synchronization ssm option {1|| /L — X2 23@H %Y U —7 TEMET A L HITHEL
2{GEN1| GEN2}} E
B - s a i 1lE, T—u v NENTICEE ST
x>y hU—27 &R LET, 768 v NI
Router ( fig) # network-clock nchronization — N
crierienEio)t poperimelonk smchrenization| 7 LTS,
AT a o 20F, KERNTICERE S RS >
NY—27 %ZRLET,
ATv 710 network-clock input-source priority {externalslot| 7 v~ 7 V—2 S 4 HNEEA I T ASTA v
I'card/port [ 10m |2m | t1 {sf|esf|d4}] |interface| 5 —— . ¢ =2 GpS AL ¥ —T = A A, F/-1FL %
type slot | port} FLADANZ T2 L LTDAT o b S 2D H A
IVIHEI Ry 7 L LTRESNDA VH—T =
Bl - £ ADBREHNC LET, A28 —7 = AL
Router (config) # network-clock input-source |SyncE 703 F v 2T 14 X NSONETDHENH Y £
1 interface GigabitEthernet 7/1 +
ATFvIT1N network-clock synchronization mode ql-enabled | § H)j33¢{R 7" 1 & 2 @ gl-enabled E— K& 7% E L £,

51 -

Router (config) # network-clock synchronization
mode gl-enabled

*QL X7 7 /v b CEZ 72> TWET,

* gl-enabled & — Ri% SSM D E[FIZ R A > & —
7 oA APMEH R EICOAEHTE E T,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| BE#A—49=v b+ (SyncE) ESMC & SSM

SyncE DE%E [ |

AR RFEREETOVa Y

B

2ATFvT12 network-clock hold-off {0| milliseconds} (=) A Z—7 A AD hold-off Z A4 ~—% &
/,_.E_’ I./ i ‘aAo
i -
Router (config) # network-clock hold-off 0
ATY 13 network-clock wait-to-restore seconds ('ffljéf) SyncE A B —T A AD wait-to-restore ¥
A~—ERELET
i -
Router (config) # network-clock wait-to-restore
70
ATy 714 €smc process ESMC 7' m & 22 H{MLET,
i -
Router (config) # esmc process
ATFvT15 network-clock external slot / card | port A B —T A4 AD hold-off # A ~v— & F—/"—F
hold-off {0 | milliseconds} A RFLET,
i -
Router (config) # network-clock external 0/1/0
hold-off 0
279716 | network-clock quality-level {tx| rx} value R 7= A 2 A S o 7 AT LT QL %
{interface type slot/ port | external slot / card | port| sg | 54
[10m | 2m | t1 {sf|esf|d4}]
1 -
Router (config) # network-clock quality-level
rx QL-STU GigabitEthernet 0/0/0
AT T11 network-clock output-source {line | system} priority | \Ei % 4 IV T ATIA LV F—T = A4 AW A
interface type slot | port external slot / card / SUITHAA VR —T A AEREEELET,
port[10m | 2m | t1{sf | esf| d4} ]
1 -
Router (config) # network-clock output-source
line 1 GigabitEthernetl/2 external 0/0/1
10m
ATFv 718 interface type number Ao B =T AT 4 Fal—arF— %

&1 -

Router (config) # interface GigabitEthernet
0/0

Bas L £,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B SincEARUETOSNMP 5 v TOEMIE L EMIL

R4 —5+ v b (SyncE) ESMC & SSM |

OV RFERETIVa Y =]:g]
Z5w 719  |synchronous mode A —H %y b A B —T = A ZE T NCRE
L. f ¥ —7=AATESMC 72t ABLOQL
il a2 & HBICEDNILET,
Router (config-if) # synchronous mode
2T T 20 esmc mode [ql-disabled| tx| rx] value EE) A ¥ —7 A ATESMC 7utA&H%)
WZLET,
£
Router (config-if) # esmc mode rx QL-STU
ATFvyT2N network-clock source quality-level value {tx|rx}| ((£F) v—h/ 7 1w 7 @R 7 otv 2 (25EH QL
EAEREL £,
1 -
Router (config-if) # network-clock source
quality-level QL-ST4 tx
2T S22 network-clock hold-off {0 | milliseconds} fEE) A X —7 = A AD hold-off ¥ f ~— %
},_.E_’ ]\/ i j‘o
£ :
Router (config-if) # network-clock hold-off 0
ATFwT23 network-clock wait-to-restore seconds (&) SyncE A % —7 = A A D wait-to-restore ¥
A~—%HRELET,
£
11 :
Router (config-if) # network-clock
wait-to-restore 70
ATVT24 end AV H—=Tzf AT 4 Fal—varEt—FK%&
T L. FFHE EXEC E— RIZEY £7°,
i

Router (config-if) # end

SyncE /1 X2 L TO SNMP +5 v TOEMIE EEIL

sty NU—7%&H 7o Fa/L (SNMP)
BELY AT N (NMS) |

ZSNMP =— V=¥ FABAEHTHEDIT
1L, BEKZ2 SyncE A X2 EWRT NA ZATHRAELZSHEIC

N7 o 7IE, FEEEFERERICONTRY hU—72
EZRINET, SNMP F7 v

NMS ([ZE LET, SNMP kZ v 7

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| BE#A—49=v b+ (SyncE) ESMC & SSM
SyncE A XY L TOSNMP +S v FoamicsEmit [}

SyncE & ETHMI > TWBEHE, SNMP =— Y = b 22— 23 SyncE 1 X2 h D SyncE b
Ty T EERLET,

SyncE A X2 h®D SNMP k7 v 7 OF b & b A FATT DX, ROEEEZFEITLET,

FIEDHE
1. enable
2. configure terminal
3. snmp-server enable traps netsync
4. no snmp-server enable traps netsync
5. end
6. show running-config all |include traps
FlED
ARV KRNFERETIVaY El:g)
ATy I enable ¥t EXEC E— R A R—7 /WM LET,
_ *NAU—REANLET (EREShZS
il : A
a) o
Router> enable
2TFw T2 configure terminal Jao—N)Lary7 4 Xalb—arE— RN&2H
WBLUET,
151 :
Router# configure terminal
ATFw T3 snmp-server enable traps netsync SyncE b7 v 7 EHHLET,
1 :
Router (config) # snmp-server enable traps
netsync
2T T4 no snmp-server enable traps netsync (f£&) SyncE 7 v 7 &ML ET,
i
Router (config) # N0 snmp-server enable traps
netsync
ATvT5 end Jua—srLarZ 4 Xal—arT— REK
T L/ i ﬁ‘o
i -
Router (config) # end

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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BH#A —4H v b (SyncE) ESMC & SSM

B A —9%yr (SyncE) ESMC & SSM DR EHI

ARV KRFERETIVaY B#Y
ATvT6 show running-config all |include traps UER) V—#% ETHMZ SyncE v T v 7&K
/ji\A L/i ﬁAO
i :
Router# show running-config all | include
trap

RIHi4/4 —H v + (SyncE) ESMC & SSM D% E 5

BHA —H v & (SyncE) ESMC & SSM 045

RIZ, SyncEREY—7 LV ADEZRLET QfED SyncE A ' F—7 = A A& 2 HDINHA
=T 2 AEMFRTIA LV E =T oA ABFRELTVET)

Interface GigabitEthernet0/0/0
synchronous mode
clock source line
network-clock wait-to-restore 720
|
Interface GigabitEthernetl1/0/0
synchronous mode
clock source line
|
network-clock synchronization automatic
network-clock input-source 1 external 0/0/0 2m
network-clock input-source 2 external 1/0/0 2m
network-clock output-source line 1 interface GigabitEthernet0/0/0 external 0/0/0 2m
network-clock output-source line 1 interface GigabitEthernetl/0/0 external 1/0/0 2m

WIZ, ESMC AN > TWANE I DN EHERT M ERLET,

Router# show esmc

Interface: GigabitEthernet0/0/0
Administrative configurations:

Mode: Synchronous

ESMC TX: Enable

ESMC RX : Enable

QL RX configured : NA

QL TX configured : NA
Operational status:

Port status: UP

QL Receive: QL-SSU-B

ESMC Information rate : 1 packet/second

ESMC Expiry: 5 second

wIZ, Xy b =7 7 vy 7 REEEAMEROZR P2~ LET,

Router# show network-clock synchronization detail

Automatic selection process : Enable
Equipment Clock : 2048 (EEC-Optionl)
Clock Mode : QL-Enable

ESMC : Disabled

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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B4/ —H ==y & (SyncE) ESMC & SSM

SSM Option : 1

TO : Internal

Hold-off (global) : 300 ms
Wait-to-restore (global) : 300 sec
Revertive : No

Force Switch: FALSE

Manual Switch: FALSE

Number of synchronization sources: 1
Secondary src: Ethernet0/0

Slots disabled 0x0

Monitor source(s): Ethernet0/0
Selected QL: QL-SEC

R —5 v + (SyncE) ESMC & sSM Bl [

sm(netsync_ql_dis NETCLK QL ENABLE), running yes, state 1A
Last transition recorded: (begin)-> 1A (gl_mode_enable)-> 1A (src_added)-> 1A

Nominated Interfaces

Interface SigType Mode/QL
*Internal NA NA/Dis
Et0/0 NA Sync/En
Interface:

Local Interface: Internal
Signal Type: NA

Mode: NA(Ql-enabled)

SSM Tx: Disable

SSM Rx: Disable

Priority: 251

QL Receive: QL-SEC

QL Receive Configured: -
QL Receive Overrided: -
QL Transmit: -

QL Transmit Configured: -
Hold-off: 0
Wait-to-restore: 0

Lock Out: FALSE

Signal Fail: FALSE
Alarms: FALSE

Slot Disabled: FALSE

Local Interface: Et0/0
Signal Type: NA

Mode: Synchronous (Ql-enabled)
ESMC Tx: Enable

ESMC Rx: Enable

Priority: 2

QL Receive: QL-DNU

QL Receive Configured: -
QL Receive Overrided: -
QL Transmit: -

QL Transmit Configured: -
Hold-off: 300
Wait-to-restore: 300

Lock Out: FALSE

Signal Fail: FALSE
Alarms: FALSE

Slot Disabled: FALSE
Dont Use: FALSE
Configured Priority: 2
Force Switch: FALSE
Manual Switch: FALSE
Manual Switch In progress: FALSE
Holdoff cfg: FALSE
Wtr_cfg: FALSE

Reason for alarm flag: 0
Msw in progress: FALSE
Intf sig nv: 0

Hold off Timer: Stopped

Prio QL IN ESMC Tx ESMC Rx
251 QL-SEC NA NA
2 QL-DNU - -

AVBA—TIARBEUN—FD 7 AVR—FK AT FaL—23 2 4 K, CiscolOS XE
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B SincEAR2 FTOSNMP 5 v TOEMIE & EHEDH

Wait to restore Timer: Stopped
Switchover Timer: Stopped
ESMC Tx Timer: Stopped

ESMC Rx Timer: Stopped

Tsm Delay Timer: Stopped

BH#A —4H v b (SyncE) ESMC & SSM

SyncE /1 R L TH SNMP + 35 v TDHEZE & EEDH

WIZ, SyncE A X2 K TOD SNMP k7 v 7 OHIL & b D FHiEE R LET,

Router > enable
Router # configure terminal

Router (config) # snmp-server enable traps netsync
Router (config)# no snmp-server enable traps netsync

Router (config)# end

Router# show running-config all| include traps

snmp-server enable traps flowmon
snmp-server enable traps sonet
snmp-server enable traps netsync

Z DD EEE R

ESPERE=]

I=—aF7ILA2A LI

CiscolOS =< K

[Cisco I0S Master Commands List, All Releases.]

A B =T 2 A ABLON—RT =T a R —
X har74Xal—vgryavws R

[ Cisco 10S Interface and Hardware Component
Command Referencel

Cisco 7600 [AH#AA — %% » K

Cisco 7600 Series Ethernet Services Plus (ES+) and
Ethernet Services Plus T (ES+T) Line Card
Configuration Guide

Fipi-2
ZAE 24 kL
ITU-T G.8262 FIHAA =Xy MERRDO AL —T Ja v
(EEC) %A X v 7 ¥k
ITU-T G.8264 Ry "Ry NI—=0 5N L2240 7O/
i
ITU-T G.781 FIHA L A P HEE
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| R#s—%*xy+ (SyncE) ESMC & SSM
R#i4—v%v b (SyncE) ESMC & ssMoweeiEm

MIB
MIB MB®!') 2%
CISCO-NETSYNC-MIB BIRL727F v b7+ —2A Cisco Y7 hU =
7YVIV—=A BLO74—F v &y bDMIB
AR LTH T rm— T 2881%, IROURL
123 % Cisco MIB Locator Zf#fH L £,
http://www.cisco.com/go/mibs
RFC
RFC 24 kL
L -

SRADTHZAIIL YR—+

BLL] o

AaADPYR—FBILIORF a2 A F—3 g | http://www.cisco.com/cisco/web/support/index.html
Web¥ A FTiE, FUurmr— RKa[iEe~=a7
e VTN =T V=R EDE T A
VA& LTHET, ZnbDl Y —A
i, Y7 b2 TEA ARV LTERELE
D, YRAapYGELT 7 ) v O—IZBT D EN
FIREZ R LT T 5720 L T 72X
VW 2D Web A N EDOY =TT AT
BHE&IE. Cisco.com D171 2 ID B L UOVIR
U — RBRMETT,

BIHEiA —H v ~ (SyncE) ESMC & SSM D4 &EH R

WORIZ, ZOFY 22— /LT LIZBEREICET 2V U —X WA R LE T, ZoORIX, Y7 b
727 YU —A A U THEEEDOY R— IR EAINZEEDOY T =T VY —XE0%
RLTWET, ZOMEEIX, FFCH O B2V RY . ZnlBEO—#EOY 7 vy =7 VY —AXTH
PR—bhENET,

TT v R T A —BDOFR— PRIV A YT vy =T A A=V OV R— MIBET D IERE SR
9% 121%. Cisco Feature Navigator 2 L £3°, Cisco Feature Navigator {27 7 & 2 F 5 ZIZ,
www.cisco.com/go/ctn IZBE) L £9°, Cisco.com DT H 72 MIVLEH D £H A,
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= 13: E#A —Y Ry kb (SyncE)

: ESMC & SSM D4 EE1E R

BH#A —4H v b (SyncE) ESMC & SSM

HRE

Iy

yy—2

HAETEHR

SyncE#%FECD SNMP k7 » 7

DAY

15.1(2)S
Cisco IOS XE Release 3.8S

Z OHEREIE, (BB DOIERL(EFER
FHHRIZOVT NMS 2@ T &
5 X 512 SyncEIZSNMP k7 v
TR ET HHEERAL
D
ZOMREICL D, RD=a~ U R
DEANEIEREINE L,
no snmp-server enable traps
netsync, show running-config

all| include trap, snmp-server
enable traps netsync

A —H R
ESMC & SSM

I (SyncE)

15.0(1)S
Cisco IOS XE Release 3.8S

Z OFKEEIX. SyncE 2N E L
JVDFEIRZAE D A — ﬁz/b
N— NEEOZ v v 7 %
L TE 5 L 92, ESMC &
SSM il 7' v k2% P R—
FLET,

esmc mode gl-disabled, esmc
process, show esmc, show
interfaces accounting D4 =2~
YR, ZOKREIZ X > TEA
FFEREINE L,
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HEMEEA A v F 7 (APS) HEREIX. U v 7 OILEMAREL L., [FIFRFEE D3 AR Packet
overSONET (POS) [FI#ED A A » FA— "—ZFHEIC LE T, Z OMEEITZZ < D4, Synchronous
Optical Networking (SONET) #47E A {524 (B I HBRIC B L 72 ¥ £97, SingleRouter (SR)
APSHERE Tl RiEA L F—T = A RELBUAA L F—T7 = A ADW LR C—F Bl 2 %3
N ET,

APSIX, BIHPOS A v ¥ —T7 = A AD/Nwy 7T » 7L LT, SONET v U —27 NOLRH# POS
AV B=T 2 A REMAT DA =L TY, BHA =7 = A ATEEDRFEE LTSS

Rl B —T 2 A APEIZZED N T 7 4 v 7 AR EFEMEE T, REICESNT, 2250
EFRIEE CL— 2 TR CTE 3, R#A D= XA, WHFAERICE D 1+ T —%7 7 F ¢
BEENTVET, TV Vv 7 eid, 2=V F—F &8 2 —T7 o A A LR#A 5 —
TxAADWMHITHEET LI EE2BERLET, TV v P 705AF BHA v F—T7=A
APFICa— T2 REEFEIhET,

* BEREG SR OMERY, 133 ~—v

* 1+1 SR-APS Without Bridging D Ri#£5:, 134 ~=—¥
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* TOMOBEEEE, 145 N—

* 1+1 SR-APS Without Bridging DOFEEETE #H, 146 ~—

PEETEER D FERE
THEHOY 7 R 2T VY —RATE, ZOFY 2 — L THEEINATRTOMENRYFR— F &

TWD LR £HA, BEOEEFHEERERICOVWTX, 77y b 7+r—LABXOY 7 |
TxT VYU —RADONANTHRBY—LE VY —R )= 2BR LTSN, ZOFEY 22— /LI
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BENTVWOHREOFFM AR L, SN R— RSN TWDH Y V=D Y R M EiERT 5%
HlE. ZOEV 2V ORZICH HEEFRORELSRL TIZIV,

TI7Y N7 —AOY R I BIORAY T MU =T A A=V OV R— MIET DR E MR
9 %121, Cisco Feature Navigator Zffi /] L £3°, Cisco Feature Navigator |27 7 & 2§ 5 1ZIZ,
www.cisco.com/go/ctn IZBE) L £ 3, Cisco.com DT 7 MIMLEH D £ A,
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A B =T 2 A ADIPT KL AL LHIZ, BRYNCBAA LV F—T =2 AZHELET, TOHRE
WXV, APSOREFIHRES L X —T oA ANRT 7T 4 TR DD %F5IELET, (RiEA
VH—T 2 ARG TRUNSERE SN, TI7T 4 72> 1238581%, shut 2~ FE 723 no
shut 2~ RAEHLCEBAA LV 2 —T oA ZAET VT 4 TN THZENTXET,

1+1 SR-APS Without Bridging O #9355 18

REEA LA =T A ALBHAA A —T 24 AF, ToLKFLICHRETDLENDH Y £

T, 290ODA L F—T x4 ADJBRENRLS>TNTEH, BEA v —JFRRTINETA,
CREA LA =T oA RALBHA A —T 2 ADRENE L TRWEE, APS~<T (fR# A
VHE—=T 2 A RAELBAA A —T A4 R) OBEITITFHITEE A,

s IEMHFE (OIR) B, F/-iddbfAR— s 7 X 7% (SPA) R°F v U7 H— K (CC) DREIEM:
WZiE, 50 2 URLIND APS A A v FA—N"—ZV R —FEINFHA,

*APS DEIV B2 MN— K Fakyd RP) £ 74+ T9—T 427 FTL—r (FP) O/ A
TRXAZEYT 4 (HA) ERFFIITOILDGEIE. SO UBLUNTHLIXNEIIH Y THA,
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APSHEREIE. U o7 OILEMA R L, FIFREE O AERFIZ POS BB DO A A v F A —/—% AlHE
WCLET, ZOHREIEZ < 046, SONET %l 2 @5 E I T 2 BRICnEE L 72 0 £,
SR-APSHERECIX, RiEA v X —T =2 A RELBIHA VF—T = A ADOW G NFE CV—F EiZdH D
HRH 7,

APS X, BLHPOS A v & —T = A AD/Ny 7T v 7L LT, SONET v kU —7 NDOLR# POS
AV =T ZAEMFHTDHAN=ALTY, BHA X —T oA RTEENRE LG, R
AT A APEIZED N T T 4y VAR ESIEMHEET, REICHEDSNT, 250
BRULRE U — X TRIFTEE9, R#EA D =X LZE, NAFRERICED 1+ 7 —3%7 7 F v n
EENTVET,
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141 SR-APS Without Bridging D& 5% [}

17 —XFT 7 F % TlE, 1O0BHAA 2 —T7 A4 (AlfR) & 1ODF#EAS L F—T = A AN
FEL, EEANLDONAL a— R EFE U2, 10— KBl FOZEANCEHE SN ET, ZEMT
T OIVNEOH LA X —T 2 A A%PRELET, SONET 7 L — Am@@ﬁj_h_m/]
(LOH) 31 F (K1 BLVK2) 1E, AT —F A ELMHOM G 2R LET, HEA L F—T =4
ANE T UTIEgE. FTCIEKUK2 AN SR LTESE . APSITIEE OA » F—7 = A ARKIE
A=V FEHL TR#ESN L H—T oA AEEE L ET,

TV 7l A= F =2 u2BMA =T A ALRHEA L F—T = A ADW IR
THILEEWRLET, 7V vV ZOHERT, BUAA =T = ATOHA—F T —H )
EEENET, A =T 2 A ANT I T 4T A F =T 2 A AT D LI ITHET DL HE
W& EJ, Cisco ASR1000 > Y —R /L—% (ASR1000) X, H7V v 72T &S R—FL
TWET,

FETY v 7T, ASRI000 (APS %A R—7 /VICERE) 1V E—F = RIESE2XELE
7. ASR 1000 (% (KI/K2 /3o NS D) FEHEZBHHA 7 —T oA ATOREE L, (Ri#1
H—T 2 AITIEE L ER A, KUK A MIR#EAS v H—T =2 AZDOIHREEENET, —
J7. ASR 1000 27 U v > 7 APS RIGDT /34 ANt T 5 Z EIXARETT, 2F 0, T34

ZIXASRI000 DHA X —T = A AL R#EA L H—T = ADOWIFIZF CEZEXELET,
72721 ASR 1000 | (K1/K2 /XA KPS D) 2—H F =2 &2T A ZADBHA 4 —T = A X
DHIFELET, KUK2 A MIRiEAS v F—T = A RTEEINET,

SR-APS Cit, BIAA v ¥ —7 = A A L{Ri#EA ¥ — 7 = A ADF]T Protect Group Protocol (PGP)
PMEHSNET, RS X —T7 = A ADAPSEEICIE, PGPEMEH L THHAAN LV F—T A A
LBET IO, F—NV—F EOV—T RNy 7 f o H =T =2 ADIPT KL R%EEDDLEN
HVET, PGPEHHTLHZ LT, FrxNMETOHLEIFHEL, ERITTFENANEELE
BRI, POSA VA —T oA AEYIVEZDHZ ENTEET, MGFHET— FTIE, ZIEBLOE
BEF ¥ FMIRT L LTHD EDY £,

M APS Tlk, m— ke U E— MgERed, 7 — 2 NAMICBRENDATIA 4 —T =
A R%xAv— LET, HOAVEZ—T2A XD T T 4 v 71F, BIA LV Z—T A4 R L
RS =T 2 A ZADOWVTHUTHEE SN EH A,
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APS NMEB L UVREAN LV ZI—T M1 ADETE

APSHABIORH#EA v ¥ —T =2 A AERTET HITIE. ROEEEZFEITLET,
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FIEDHEE
1. enable
2. configure terminal
3. interface pos slot/sub-slot/port
4. aps working circuit-number
5. aps protect circuit-number ip-address
6. end
1. show controllers pos
8. show interfaces pos
9. show aps
F g %48
ARV NFEREETIVa Yy BHY
ATy T enable M EXEC E— F& A R—7 /ML ET,
Bl - AT —=REANLET @ERShEHE) .
Router> enable
ATFv T2 configure terminal JTa—\)Lary7 4 FXal—arye— RNEBEIELE
hj—o
i -
Router# configure terminal
ATv7T3 interface pos slot/sub-slot/port BEA =T A AL LTRET HPOSA »F—T =
A AEREL, AV H—T A AT 4 Fal—T3
1 v E—RERBLET,
Router (config) # interface pos 2/0/0
ATvT4 aps working circuit-number A B —T oA AEBHAA L X —T oA AL LTHREL
£75
15 -
Router (config-if) # aps working 1
XTFwTH aps protect circuit-number ip-address AR —T oA AR L E—T oA AL LTHEL

1 -

Router (config-if) # aps protect 1
209.165.200.224

9, A2 —T 2 A A& EGTR—N—% LD —
IRy I A B—T A ZADIPT RLAZIEELET,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)



|  1+1 SR-APS Without Bridging

ZOMHD APS + T 3 D [ |

ARV RFERRTI VY

=)

ATvT6 end A B =T A AT 4 Fal—arET—ReKT
L. H#HE EXEC T— RICREY £7,
{1 :
Router (config-if) # end
ATFvT1T show controllers pos A2 —T 2 A ANELLBFEINTWND I & AHERT
5 K912, POS 2y hr—TICHT OIERER T LE
1 : T,
Router (config) # show controllers pos
ATvT8 show interfaces pos BREINTA L Z—T = A AT HHEREFR I LET,
£l :
Router (config) # show interfaces pos
ATvT9 show aps RIESNTN—F D APS IZBT 2 EHAF R L ET,
1 -

Router (config) # show aps

ZDMDAPS AT a3V DETE

ZDOMD APS A7 a U ERET HITIE. ROEEEZFIATLET,

FIRDOHE

enable

configure terminal

interface pos slot/sub-slot/port
aps force circuit-number

aps group group-number

aps lockout circuit-number
aps manual circuit-number

aps revert minutes

© o NS RN =

end

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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FIE
AU RFERIETIVa Y B#J
ATy T enable ¥iME EXEC E— F& A R—7 ML E T,
il *RAU—KREADLET (FEREINEHE) .
Router> enable
2Ty T2 configure terminal Jsa—s b ar7Z 4 Xalb—varE—RelBLET,
1 -
Router# configure terminal
2Ty T3 interface pos slot/sub-slot/port EA =T 2 A AL LTRETDHPOSA X —T = A
AEBEL, AV HX =Tz A AT 4 Fal—ay
i ET— FZBBLET,
Router (config) # interface pos 2/0/0
ATy T4 aps force circuit-number (L) RSNEDENT T A4 T 4 e RO ERET
SN TWDEHEAERWT, IBEINRIREZREAS ¥ —
1 : Tz A AFETUY HEZ ET,
Router (config-if) # aps force 1
ATvTH aps group group-number (R NV—F ETHEOREA 2 —T = A ZF T3
HAA B =Tz AR TN—T %P R—FTEHLIITLE
B - 3,
Router (config-if) # aps group 20
ATvT6 aps lockout circuit-number EE) BIEA v — T = A ADMRH#EA L X —T = AT
I BbbrDEHEETET,
11 :
Router (config-if)# aps lockout 1
2Ty T1 aps manual ~circuit-number (L) S/ L0 BT T4 4 7 1 & FoT RN FEAT
SNTVLHEERNT, B#EREAS o F—T =1 AT
1 FETUY B ET,
Router (config-if)# aps manual 1
ATvT8 aps revert minutes (ER) B o F—T oA APMERFTRBIZ o 7, TR

1 -

Router (config-if)# aps revert 3

A H—T 2 ANLEMEAL H—T = ZA~D HEN)
NEEZ A X —T M LET,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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aApsnE=gyvservsroz I}

AT REREETOVa Y

E:g)

ATvT9

end

&1 -

Router (config-if) # end

f VB =T z2A AT 4 Fal—arT—RaekT
L. ¥ EXEC E— FICEY £,

APSDE=Z )G EADTFUR

APS DE =X B X UORFEIT DI, ROEEEZFITLET,

FIEDHEE
1. enable
2. configure terminal
3. show controllers pos
4. show interfaces pos
5. show aps
FIED
ARV NERERETI Y3y E:5)
ATv 71 enable FitE EXEC E— F& A 2 —7 /M LET,
- AT —=REANLET ERINEHS) .
Router> enable
ATFvT2 configure terminal ra—n_)ary7Z 4 Xalb—aryE— REEBELE
B
£l :
Router# configure terminal
AFvT3 show controllers pos A B =T A ANELLSBFEEINTWAZ L 2R

B :

Router (config)# show controllers pos

T&5X91C, POS 22 b —F I CT 15 A2 Forn
]\/\iﬁ_o
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B soneT7S—LLKR—ForID%

OV RFERETIVaY =]:g]
ATvTA4 show interfaces pos S XA A —T = A A L
‘gAO
&1
Router (config) # show interfaces pos
ATvT5 show aps RESNIZNL—F D APSICET A REF R LET,
&1 -

Router (config) # show aps

SONET 7 5—L LiR—T 4 VU DETE

LAR—F &S5 SONET 7 7 — LD L EWEB XX A TE2RET HITIE, RO~ FOWS
nWrEFEHLET, ZZ2Crdavy RIMEETYT, BfEOYy b =7— L — K (BER) L&
VMEDREAE ER, £72ILSONET 7 7 — LD LR— k2 FKx$ 5|21, show controllers pos =~

Y e LES,
FIEDHEE
1. enable
2. configure terminal
3. interface pos slot/sub-slot/port
4. pos threshold {b1-tca | b2-tca | b3-tca | sd-ber | sf-ber} rate
5. pos report {bl-tca | b2-tca | b3-tca | lais | Irdi | pais | plop | prdi | rdool | sd-ber | sf-ber | slof | slos}
6. end
F D48
ARVKRFERERETIVaY S]]
ATvT1 enable FitE EXEC E— & A X —7 VIZLET,
- s RAT—REAALET ERSNEHD) .
Router> enable
ATy T2 configure terminal sa— ) arZ 4 Xal—varE®—RFehLE
j—o
i
Router# configure terminal

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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APS XA v FF—s3— kI H—& LTD LAIS D [ |
OV RFERETIVa Y B
ATvT3 interface pos slot/sub-slot/port FHEAS X —T 2 AL LTHRTET D POS A ¥ —
TxAABEEL, AV EZ—Tx2A A AL T 4 X2
{1 L—yay E— REBALET,
Router (config) # interface pos 2/0/0
ATvT4 pos threshold {b1-tca | b2-tca |b3-tca |sd-ber| (L&) {55kEHE (SF) . 5541k (SD) . F/ziklL
| sf-ber} rate TVWMEEIET 77— (TCA) OBER LEVWMEZFRE L
7,
fA
Router (config-if)# pos threshold bl-tca
4
ATy 5 pos report {bl-tca | b2-tca | b3-tca | lais | Irdi | ({£7) BRI/ SONET 77— LD LHR—T 1
| pais | plop | prdi | rdool | sd-ber | sf-ber | slof| ;> 2 ¢ x—— L1z L4,
| slos}
fA
Router (config-if) # pos report b2-tca
ATvT6 end AV HE—T xRy T 4 Fal—TarE— e

T L. ¥ EXEC E— RIZREY 9,
151

Router (config-if) # end

APS R4 v FA—/\— r)HF—& LT LAIS DEEE

BRHA LV H—T 2 A AEEH ¥ v XU IRREIZT 2 & pos ais-shut OF 0D 5T A
AV FHA—N_—=PNRELET, ¥ —7xAATposais-shut xHNTHE, A F—T =
A AFEHY v v P T DY F— b2y RIZERY 7 —20HES (LAIS) 77 —L%%EL
T3, LAISTT7—AIZEV, A v FA—_—=2VD LiE< 720 £, carrier-delay msec milliseconds
2+ R L OV ppp timeout retry seconds [milliseconds] 2~ R, APS A A v F 4 — "—DI4E
b o oIcERSVET,

carrier-delay msec milliseconds 1~ > RiX, POS A > X —T A AD Y 7 X7 A X2 MNLEL
EELEFET, e IE, ¥ UTEIEEXZS0 IV (ms) ITHRELLSGE, V—ZIL50 IV
DNIZZ VT ENDTRTOV T X ARV NEEELET, Vo R"E Ty LIcGE,
50 S UMHITAPS AL v FA—N=0DRELET A, T 74NV FDOF v U 7TRIET 2T, APS
AA o FH ==XV T DX T HZ 2B ELETA, LER->T, A v FF—1"—%5F
HLT27-DIC% v U TIEIEN 50 I URICRESNET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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1+1 SR-APS Without Bridging |

ppp timeout retry seconds [milliseconds] =~ > KX, #§& LIZKMIZPPP Y N7 A XA LT 7 b
ERELET, &2E #ALT TN U NTA4%200 Y RICHEE LIEGA, L—F 1T APS
AL F A== L DEFEEEREE, 200 S U TPPP U7 &2 L& 5 ER AT,
TI7ANVEDY N T4 ZBALT YU N THL2WEHBHLIHEEIX. APS AA v F A —"—D 2
BIZPPP U I BN SNE T, Lo T, AA v F A — =% Ed (b T 572 0DIZPPP ¥ A A
TUMURMIANRS0 IVRICHREESNET,

FIEOME
1. enable
2. configure terminal
3. interface pos slot/sub-slot/port
4. pos ais-shut
5. carrier-delay msec milliseconds
6. ppp timeout retry seconds [milliseconds]
1. end
FIEDFEHE
ARV KRFERETIVaY B#J
ATv 1 enable Fi#e EXEC E— F& A R—7 ML ET,
Bl - *NATU—REANLET (FERESNTEHE)
Router> enable
ATFv T2 configure terminal Ja—\)Lary7 4 FXal—arye— NEBEEBLE
‘aAo
i
Router# configure terminal
& A interface pos slot/sub-slot/port BEA L X —T A AL LTERETHPOSA L F—T =
A AEHREL, f VX —Tx2A AT 4 Fal—3
1 v E—RNEBRIBLET,
Router (config) # interface pos 2/0/0
ATvTa pos ais-shut A H =T 2 ZADFEH Y v v VT URHZERRT 7 —

1

Router (config-if) # pos ais-shut

LIRS (LAIS) 77 —Lhzsfg LEd,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)



|  1+1 SR-APS Without Bridging

141 SR-APS Without Bridging 0 3%5E51 [

ARV RFEREETOVa Y

B8

27w TS5 carrier-delay msec milliseconds POSA v H—T A ADV T X A NLEEE
LT, APS A4 v F A —"—%miEb LE T,
1 -
Router (config-if) # carrier-delay msec
50
ATFvT6 ppp timeout retry seconds [milliseconds] |PPP x T3 = —3 g VIO ISEIZXT A R KIG LR %
REL T, APS AA v FA—_"—%midb L £,
i -
Router (config-if) # ppp timeout retry
0 200
ATy F1 end AV B =T Af AL T 4 Fal—3gE— ReKT
L. M EXEC £— RIZEY £,
1 :

Router (config-if) # end

1+1 SR-APS Without Bridging 0 5% 5 51

1+1 SR-APS Without Bridging ®

% 7 1l

WOHTIE, 1+1 SR-APS DR E L —Fr v AR LFET,

interface loopback 1
ip address 1.1.1.1 255.255.255.0
interface pos 2/0/0
aps group 1
aps working 1
pos ais-shut
end
interface pos 3/0/0
aps group 1
aps protect 1 1.1.1.1
pos ais-shut
end

ROBITIE, BHA L H =T 2 A Ao/ —ZITRIE ST APS Ol 2R LET,

Router# show aps

P0OS2/1/1 APS Group 0: protect channel 0 (Inactive)

Working channel 1 at 10.0.1.1

bidirectional, revertive (60

(Enabled)
seconds)

PGP timers (default): hello time=1; hold time=3
hello fail revert time=120
SONET framing; SONET APS signalling by default

Received K1K2: 0x00 0x05
No Request (Null)
Transmitted K1K2: 0x00 0x05

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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No Request
Remote APS configura
POS2/1/0 APS Group 0: workin
Protect at 10.0.1.1
PGP timers (from pro
SONET framing
Remote APS configura

1+1 SR-APS Without Bridging

(Null)
tion: (null)
g channel 1 (Active)

tect): hello time=1; hold time=3

tion: (null)

WROBFITIZ, POS 2 b —FDFFERLET,

Router# show controller pos
POS2/1/0
SECTION

LOF = 0 LOS =
LINE

AIS = 2 RDI =
PATH

AIS = 2 RDI

PLM = 0 UNEQ =

LOP =1 NEWPTR =
Active Defects: None
Active Alarms: None

Alarm reporting enabled for:

2/1/0

1 BIP(B1) = 0
2 FEBE = 14 BIP(B2) = 0
2 FEBE = 4 BIP(B3) = 6
0 TIM =0 TIU =0
2 PSE =0 NSE =0

SF SLOS SLOF B1-TCA B2-TCA PLOP B3-TCA

Framing: SONET
APS
working (active)
COAPS = 13 PSBF = 0
State: PSBF state = False
Rx (K1/K2): 00/00 Tx(K1/K2): 00/00
Rx Synchronization Status S1 = 00
S1s0 = 00, C2 = CF
Remote aps status (none); Reflected local aps status (none)
CLOCK RECOVERY
RDOOL = 0
State: RDOOL_state = False
PATH TRACE BUFFER: STABLE
Remote hostname SPA-APS2
Remote interface: P0S2/2/0
Remote IP addr 10.1.1.1
Remote Rx (K1/K2): 00/00 Tx(K1/K2): 00/00
BER thresholds: SF = 10e-3 SD = 10e-6
TCA thresholds: Bl = 10e-6 B2 = 10e-6 B3 = 10e-6
Clock source: internal

WOBITIL, POS A ¥ —7 = A AORENFHRI L ORAHERZ R LET,

Router# show interface pos 2

P0OS2/1/0 is up,
Hardware is SPA-4X0OC12-POS
Internet address is 10.1.1
MTU 4470 bytes, BW 155000

reliability 255/255,

Encapsulation HDLC, crc 16
Keepalive set (10 sec)
Scramble disabled
Last input 00:00:02,

line protocol is up

txload 1/255,

output 00:00:01,

/1/0

(APS working - active)

.2/24
Kbit/sec, DLY 100 usec,
rxload 1/255

, loopback not set

output hang never

Last clearing of "show interface" counters never

0/375/0/0
fifo

Input queue: (si
Queueing strategy:

Output queue: 0/40

30 second output rate 0 bi
102477 packets input, 2
Received 0 broadcasts (
0 runts, 4 giants,
4 input errors, 0 CRC,
102486 packets output,
0 output errors, 0 appl

ze/max/drops/flushes); Total output drops: 0

(size/max)
30 second input rate 0 bits/sec,

0 packets/sec
ts/sec, 0 packets/sec
459448 bytes, 0 no buffer
0 IP multicasts)

0 throttles 0 parity

0 frame, 0 overrun, 0 ignored, 0 abort
2459934 bytes, 0 underruns

ique, 2 interface resets

0 unknown protocol drops

0 output buffer failure
10 carrier transitions

s, 0 output buffers swapped out
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Z Dt DREEE R

zomomEss [

ESPERLYS! RZaTFILEA L
APS =< K [ Cisco 10S Interface and Hardware Component
Command Reference]
R
TH 24 L
=L -
MIB
MIB MB®D!') 2%
7L BIRL72T Ty 74—, Cisco /7 hU =
7 VY —=A BLOTY 4 —F ¥ v D MIB
ERBELTH U r— R 5581, IROURL
123 % Cisco MIB Locator Zffi [l L &7,
http://www.cisco.com/go/mibs
RFC
RFC 24 ML
L
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1+1 SR-APS Without Bridging |
B 1+1 SR-APS Without Bridging (D1 AE1& 4R

SRADTY ZHI YR—F

R BA oy

A aADYR— |k Web A K TlE, A =2@ | http://www.cisco.com/cisco/web/support/index.html
LT 7 /Y —IZElTE5 7T a—
T A TICBEINTWEETHEHI2, ==
TR —NEIILOETHIEERA T4
VY =A%t L TWET,
BEWORGOEX 2 U T ¢ EHSCHEINE 2
ANFT57-IZ, Cisco Notification Service (Field
Notice 75 7 27 & &) . Cisco Technical Services

Newsletter, Really Simple Syndication (RSS)
74— R EOKFE—ERITMATE ET,

VAaADYR— bk Web YA FDOY—)UZT s
T 294 BEL. Cisco.com D—H ID B LU/
XUV— ]‘\‘7‘1)‘)‘%‘%‘?#0

1+1 SR-APS Without Bridging D #8E 15 #

WDOFRIZ, TOFY 22— /LT L7oEEIZET 2 ) Y —XERERLET, ZOFRIL, Y7 b
Tx7 VY —A A U THEEREOYR— PN EASINTLLEDY 7 Ny 2T V=X T%
ARLTWET, ZOBEIX, FFCH O B2 WRD . ZnLBEO—#EOY 7 by =7 VY —XTh
PHR—bhENET,

TTy N7 F =D R—FBIRRAa YT =T A4 A—=UOWR— MIET BIEREREK
951X, Cisco Feature Navigator Zf#i /] L &4, Cisco Feature Navigator {27 7 & 24 51213,
www.cisco.com/go/ctn [ZFHE) L 9, Ciscocom D7 A7 MIKLEH Y FHA,

£ 14 : 1+1 SR-APS Without Bridging 0 ¥RE &R

HHER )1)—= HREIRER
1+1 SR-APS Without Bridging Cisco IOS XE Release 3.1S Z OkRETIE, 1+1 Single Router
APS Without Bridging ® 7R —
FastRfEE N E S,

COMRETHALLIIEE SN
lca~xryRNEdv ¥,
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IPv6 Rapid Deployment #4FE(Z LV | —E R Fr /34 ¥ —X, IPv4 2L D IPv6 DA 7/ L%

FHLT, BHDOIPvA Xy hT—7 ETa=%% X FIPv6 H—E R ZBERICREIETE ET,
* PRRETE RO, 147 ~—

* IPv6 Rapid Deployment [ZBd3 5 FH, 148 ~<—

* IPv6 Rapid Deployment D% E Fik, 151 ~=—

* IPv6 Rapid Deployment DX ERI, 152 ~—

* ZOMOBERE L, 153 N—

* IPv6 Rapid Deployment OFEREF#H, 154 ~—

HEEIHRR DR

SHEHOY T R 2T VY —RATIE, ZOFY 2a— L THBIND TR TOMENRYTFE— FXh
TWD EIFRY FHA, BEHOFEEFHEEEHFRICOWTX, 77y b7 4+—2BLXOY 7 K
VT VU —ADNRTRBY =LV —2 )= E2BBLTLEEN, ZOEYa—/LIE
HEINTVDEBEEDFEMAZRE L, FHEENYR—FEINTWVBY ) —2ADY A MR T DY
HlE. TOEV 2= VORBRIZHHEEFEROELSR L TIIZI0,

TI7Y RN 7 d— LDV R—= I BLOVRAY T T =T A A=V OV R— MIET D HEREMER
9 5IZ1%, Cisco Feature Navigator Zf# ] L &7, Cisco Feature Navigator |27 7 & 23 521X
www.cisco.com/go/ctn IZFEEN L £9, Cisco.com DT B 72 MILEDH D £H A,
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IPv6 Rapid Deployment
[ | IPv6 Rapid Deployment [ZB8 3 % 15}

IPv6 Rapid Deployment (ZB8 3~ % &%k

IPv6 Rapid Deployment ~ > )L

6RDHEREIT. 6tod4BEREZILIE L 7= b D TY, 6RDEEREIC LY, —E X P (X — (SP) I,
IPVvAIC X B TIPv6 DI 72U EHERA LT, BHDIPVE %Xy NV —27 ETCax=% % A  IPv6 I —
EREBERICEMIETE ET,

6RD & 6tod F R U U T DOERBWNIRD EBY T,

*6RD L7 FLRI22002:/16 V7 4 v 7 AZFN VLB THLEIHY A, LEEBn-T, 7
L7 4w 7 AXSPOBREOT RLA Ty 7 nbEY Y THIENRTEET, ZOMREIC
XV, 6RDOEMERAA L EZSP Ry hT—INIZTHIENTEET, DALZ~— YA b
& 6RD xf)is SP > MU — 7 [T ST — K IPv6 A Z— % > FOBLEN DRI D
IPv6 —E R (X, AT 4 7 IPv6 L[AZETT,

*IPV4%EED 32 By h T R_RTEIPV6 XA B— R~y X —TRETLHMLETHY A, IPv4
SEAEIE, XA =K~y X—NZhdbbty b T—X L —% EOFHREMAEDETRD
SbNET, XBHIT, IPv4 T L AL, 6tod DIFE E1FER Y | IPv6 ~ v ¥ —HN TOMLEN
EETIEH Y A,

6RDSP 7'V 7 (v 7 AL, IROKNIRT L IITIPVOEAD SPIZ L > TEINRENE L, 6RD
FET VT 47 AESP LT 4w 7 AEIPvET RFLA By O EEEN., CEICk->TH
A4 FNOFBA MIERENET,

X 4: 6RD ) ERE

=87 Ipvhpacket |
-~

.;;? N IPvG packets
& IPv6 + IPv4 Network |
? v 6rdBorder
8 K ~  Relays
8 By JENY .
.L:?J'.rﬁpacket _; CE
N md e L. .8 o4
Y Y Y o
IPv6 SP IPv4 Network IPvé B
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IPv6 Rapid Deployment > xJL .

WIZ, 6RD V7 4 v 7 AN ED XL HIZEET 20 E R~ LET,
5:6RD 7L 74 v AEFDHHA

SPIPv6 Prefix: 2001:B000::/32
IPv4 common prefix 10.1.0.0/16
|Pv4 common suffix 0.0.0.1/8

«——0to32bits ——» «—0t0o32bits——» «—— 64 Dbits >

" 6RD delegated prefix ' Users’ Address Space

IPv4 Destination Address
16 bits 8 bits 8 bits

208777

AVE—=—T A RBLVN—FYz7 aVvR—RobarIT74FaL—> 32 HA E. Ciscol0S XE

Release 3S (ASR 1000)
I -m




IPv6 Rapid Deployment |
[ | IPv6 Rapid Deployment t > 3 JL

WIZ, 6RD V7 4 v 7 ARED b RaPE R LET,

B6:6RD T LT 4 vy REELEHA

SP IPv6 Prefix:
2001:B000::/32
IPv4 Common Prefix: 10.1.0.0/16

] C SP IPv4 Network IPv4 Common Suffix: 0.0.0.1/8
Site 1 —é
10.1.1.1

BR

CE2 % IPv6 Internet
Site 2 _% =
10.1.1.1 10.14.1

Site 3 4%10.1.3.1

6RD CE LAN

Multipoint Tunnel

SPPrefix 2001:B000::/32

IPv4 Common Prefix 10.1.0.0/16

IPv4 Common Suffix 0.0.0.1/8

CE1:Delegated 6RD prefix 2001:B000:0100::/40

CE2:Delegated 6RD prefix 2001:B000:0200::/40

BR: Delegated 6RD prefix 2001:B000:0400::/40

CE1 (IPv4) tunnel transport source 10.1.1.1

CE2 (IPv4) tunnel transport source EOz120

BR (IPv4) tunnel transport source 10.1.4.1 g
8
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IPv6 Rapid Deployment @

6RD k> RILDERTE

IPv6 Rapid Deployment O 2% % /5% [ |

EXTE A

FIEDHE
1. enable
2. configure terminal
3. interface tunnel tunnel-number
4. tunnel source {ip-address| interface-t ype interface-number}
5. tunnel mode ipv6ip [6rd | 6to4 | auto-tunnel | isatap]
6. tunnel 6rd prefix ipv6-prefix | prefix-length
1. tunnel 6rd ipv4 {prefix-length length} {suffix-length length}
FlED
ARV RFEERTIVa Y EL:Y
ATy T enable M EXEC E— F& A R—7 /ML ET,
- P RAT—REANLET GLREINHA) .
Router> enable
ATvT2 configure terminal Ja—s L arZ 4 Xal—yar E— RERBL
EJras
fA
Router# configure terminal
ATFvT3 interface tunnel rfunnel-number Fo N A B —T oA ABLOEELXEEL, 1
H—T o2 f A AL T 4 F¥al— g T— KL
il - LE7,
Router (config) # interface tunnel 1
RTFw T4 tunnel source {ip-address| interface-t ype Mo N A H—=T 2 ADEETA L F—T = A A

interface-number}

{1 -

Router (config-if) # tunnel source loopback
1

DIATBIOFRZERELET,

AVBA—TIARBEUN—FD 7 AVR—FK AT FaL—23 2 4 K, CiscolOS XE
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[ | IPv6 Rapid Deployment 0 2% £ 51

IPv6 Rapid Deployment |

ARV RFEERTIVa Y E):Y
ATFvTH tunnel mode ipv6ip [6rd | 6to4 | auto-tunnel | | 2 %5 ¢ v 7 [Pv6 N X A VB —T =2 A AR HE
isatap] LE,
Bl - * auto-tunnel ¥ — 7 — K{J, CiscoASR 1000V —
A N—=Z T R—FShEE A,
Router (config-if)# tunnel mode ipvé6ip 6rd
ATy 76 tunnel 6rd prefix ipv6-prefix | prefix-length |IPv6 rapid 6RD b > F/L ECHIEAD IPv6 7' L7 1 v 7
2ataELET,
il -
Router (config-if)# tunnel 6rd prefix
2001:B000::/32
RATFvTT tunnel 6rd ipv4 {prefix-length length} RAANDOTRTD 6RD L—F | ZIHFD IPva T

{suffix-length length}

{51 -

Router (config-if) # tunnel 6rd ipv4
prefix-length 16 suffix 8

VAR—=FT RLVADT VT 4w ARRBIOY 7 4
IJAREERELET,

IPv6 Rapid Deployment @

5l : 6RD k> RILDERTE

WOEITIE, 6RD h RADFEITFI LT 4 X alb—3 a3y b FRICET 5 show tunnel 6rd =~

Y FoWNhERLET,

interface Tunnell

ipv6 address 2001:B000:100::1/32
tunnel source loopback 1

tunnel mode ipvéip 6rd

tunnel 6rd prefix 2001:B000::/32

&% 7€ 151

tunnel 6rd ipv4 prefix-len 16 suffix-len 8

end
Router# show tunnel 6rd tunnel 1
Interface Tunnell:

Tunnel Source: 10.1.1.1

6RD: Operational, V6 Prefix: 2001:B000::/32
V4 Common Prefix Length: 16, Value: 10.1.0.0
V4 Common Suffix Length: 8, Value: 0.0.0.1
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Z D DEEE R

zomomEss [

ESPERE=]

I=—a7ILAA LI

IPv6 7 R L v 7 & Bt

[IPv6 Configuration Guidel

CiscoIOS === K

[Cisco 10S Master Commands
List, All Releases.

IPv6 2~ K [Cisco I0S IPv6 Command
Reference]
Cisco 10S IPv6 FfE [Cisco 10S IPv6 Feature
MappingJ
ZEESKXURFC
Z 4 /RFC 24 ML
IPv6 2B % RFC [IPv6 RFCs]
MiIB
MiB MB®D!')>Y

BIRL7T Y b7 4+—24, CiscolOS VU —
A, BLOT7 4 —Fx v MIBET S MIB &
RLTH e — T 21203, RO URL IZH
% Cisco MIB Locator Z{#H L £,

http://www.cisco.com/go/mibs
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IPv6 Rapid Deployment |
I 'Pv6 Rapid Deployment D AETE R

SRAMTYIZAILYR—F
& EAR )y

AP R—FBIORKRF a2 X5 —3 g | http://www.cisco.com/cisco/web/support/index.html
WebV A FTlE, Fvorno— Ra[fEe~==27
I, V7 N7 V= NIpEDOF L TA Y
V=Z2ERELTWEST, bl V—2A
3. Y7 U =T EA ARV LTRE L
D, YAIOWECT 7 ) v T —ZBT 5 Hk
HIREZ R L7200 T 572D L T2 &
VW, ZO Web A N EDY =T 7 AT
AHBE%. Ciscocom D 7 A ID BLUIR
U— RN METT,

IPv6 Rapid Deployment D% EE 15 $R

WOFRIZ, ZOFY 22— /LTl L7-EEICET 2 )V —XFHRERLET, ZORIZ. Y7 b
YT YU =R b A S CEBEDOTH— FIEASHIZEEDY T by =T )Y =2 &
RLTWET, ZOMBEIZ, FFICHr D N2 WRY , FnBEo—HDY 7 b7 VY —ATH
PR—FEINFET,

TI7Y RN 7=V R—= I BLOVRAY T h T =T A A=V OV R — MM DHERE B
J % ZI%, Cisco Feature Navigator ZffifH L &9, Cisco Feature Navigator |27 7 & 23 5121,
www.cisco.com/go/ctn [IZBHE) L £9°, Cisco.com DT T2 MIKEH Y £H A,

5% 15 IPv6 Rapid Deployment O 1% Be{& R

HEER )1)—2R HREIER
IP k> %Y 7 : 6RDIPV6 Cisco IOS XE Release 3.1 6RD fEREIZ LD, —E R 7
Rapid Deployment a2 /3A Z—%, IPv4IZ L % IPv6

OHTeMbEFEALT, BY
DIPv4 % v hU—27 ETa=
¥ A RNIPVO P —ERAEEBE
RRICHEftcx £,

tunnel 6rd ipv4. tunnel 6rd
prefix, tunnel mode ipv6ip.
tunnel source N5 2~ R)NE

ANFERIIEFEINE L,
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Z DOFEREIX. TPv6 HEh6tod F o R NVICKTT AR — M AR L ES. BHE)6tod N R EE
TBHE, N LZIPV6 KA A V%, IPvd 3Ry NU—J 2N L CYE—hIPV6 Ry MU —7 128

fECEET,
© PREEMHE O, 155 ~—¥
* IPv6 HE) 6tod k> R/ZRT HIERH, 156 ~—
* IPv6 HE) 6tod k> RILVDRRES L, 156 ~—
* IPv6 HE) 6tod k> RILDFEERF], 159 ~—
* TOMOBEEEER, 160 ~—

* IPv6 HE) 6tod kv /L DOREREER, 161 ~<—

AL D

THHOY 7 2T VY —ATIE, ZOFEVa— L THPAINLITXTOEENYA—FEh
TS EIFRY FHA, BFIOFEEFHEEREHFRICOWVWTX, 77y b7 +—2BXOY 7 K
2T VY —ADNTHRBEY— N EV Y =R J— 2R LTI, ZOFY2—/MIZF
HENTOVOREDEMERB L, SEENTR—FESNTVWEY U —2AD U R hZHERT D
AL, TOEV 22— VORBZIZHHEEFROERLSHRL TIIZ3 0,

TT v "7 A —bDOPR— FBIOV R YT by =T A A=V OV KR— MIBET D IERE HER
9% 1Z1%. Cisco Feature Navigator Zf ] L £ 9, Cisco Feature Navigator {Z7 7 £ 2§ 521X
www.cisco.com/go/ctn IZFEE) L £9°, Cisco.com DT H 72 MIVLEDH D £H A,
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IPv6 B %) 6tod > )L |

B P EF60d FRLICET 2SR

IPv6 E & 6tod ~ > RJLIZEET B1HHR

B &) 6tod k> RJL

HEh6tod ForxnaMiHTHE, N LIZIPV6 RAA V%, IPvd Xy NI —2 % LTCU E—
MIPV6 *y hU—Z 128G CEE9, BHEI6tod hor e, FEITHRESNZ bR EDE
TREWDE, PURANKRA b —RA b TIERLS, RA VBV —=<VFRA L b THDHAET
9, HE)6tod N R TIH, V—FE, IPVAA VT T AT I F v 2B o — REF v A b
< /NVTFT A (NBMA) Vo7& LTHUBT -0, XT TIERESNEREA, IPV6T RLA
ICHDIAENTZIPvE T KL AX, HEI R R LD H ) — D=y RERB+ 5720 shE
7

HEh6tod b pruiE, INELT2IPV6 Ry b U — 7 NOBEFL—ZICHETEET, ZHITED,
IPv4A T TFANT I F &I LIZRIOIPV6 F v 8T — 7 NOBESRIV—2 ~D/3r o NEALO K
VEAMERENET, P RASEEIZ. LT 4 v 7 2 2002::/16 THEDL IPV6 T KL A (B
L 2002:border-router-IPv4-address :/48) MoK SN D, BEHRL—XDIPv4 7 KL AL - T
WEINET, HMODIAENTZIPVAT RLADOH EIZiE, 4 POy 8T =7 ~OFZHHITI
EHTXA16 By X E T, 6tod F RAOMERDERNL—FZ, IPvd 71 k3L ZZ v
JLEIPv6 70 h A AKX v I Df G EYR—FLTWDOILERH Y £3, 6tod hrrrLid, 5
RN —H R E R —Z LR A NEICERESNE T,

6tod kv IV D BAZR RS U A X, EEOIPve A MR ARG T D2 L T, & IPv6
P A MIIX, HEIPVERY hT—7 ~D 12l Lo S £, ZOIPvdxRy N7 —7 1%,
Ta—rAf B —Fy NEFIFBENSRY IR0 THLIHEANH Y £, TR, £ A
RN B — U —ERIPVA T RLAZE->TWAHZ & TY, Cisco V7 b7 =7 TlE, ZDT
RLRAZMH LT, Za—rULl—E7 6tod/48IPv6 T L 7 4 v 7 AR L £, ok x
Vo7 A=A LEFEFEIZ, RAMEIPVE EIPVO T TDIP T KL ALy B 7 T5 KAA
YR —=L AT A (DNS) IZLoT, T U r—a IERT RLAZBRTE ET,

IPv6 EEfj 6tod k> R ILDERTETTIE

BHE6tod > RILDIRTE

F L& BRI

6to4 bRV TIX, R RO, BHRL—XDIPvAT RL AL TRESNET, Z0O
T RUVRIX, VT 47 A 2002::/16 & EERE X3 T 2002:border-router-IPv4-address::/48 £ 9 TE
RlZ72 0 F9, 6tod b RIVOMGGOEER L —H L, IPvd 71 ha)L A% v 7 L IPv6 7' v k=
VAR T DEiFEYR— L TWAYERHY £7,
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| 1Pv6 BB 6tod oL
a#6od ForinEE

A

(GE) IPvd s ko b 1 DT ORE. BLX U 6tod IPV6 F 2 FL 1 DT OREN. 1 BDO/L—
Z LT AR—bShET, FLAL—F ETINOLWFD b XA T hFET D5,
IHNBEDZATREL P RNV ERETELEE LN E TS M HEELET,

6to4 bR E IPVA HHL N U RV, X —T o2 A G TERWEBEIL, )70 NBMA
[RA VR —==AFRA L] TRV THY, ZHESNT Y b AR —L5D
Ry NEBEAVH—T oA ADH— v b AN —AZEET 5121F b2 R AEETT
P EMHATEDLETYT, Lo TC, IPvd T e hat XA T4 Oy NIdA U H—
T oA AZBIFETLHE, 2Oy MIIPvE T RLAIZHESNT, IPV6 b b A X —
T A BT ENET, 727200, 6tod kvl IPva B b 2RIV O T 8 A Uk
BaA v ¥ —7 = A AT IHHE, V—XiF, HEE X7y hOFIV Y THh LD IPv6 b
VRN AUHE =T 2 A ABRFETETEH A,

T TRE SN IPVe VDG, T8 b xd TRA By =KAo b)) Vo T
B, M RADIPVAIEEILE IPVASEENT T & HERINTNWAHTZO, [A UEEILA v
H—T A A FTEET,

>
FIEDHE
1. enable
2. configure terminal
3. interface tunnel tunnel-number
4. ipv6 address {ipv6-address | prefix-length | prefix-name sub-bits/prefix-length
5. tunnel source {ip-address| interface-t ype interface-number}
6. tunnel mode ipv6ip [6rd | 6to4 | auto-tunnel | isatap
1. exit
8. ipv6 route [vrfvrf-name] ipv6-prefix | prefix-length{ipv6-address | interface-type interface-number
[ipv6-address]} [nexthop-vrf [vif-namel | default]] [administrative-distance)]
[administrative-multicast-distance | unicast | multicast] [next-hop-address] [tag tag]
F g 8
ARV RFEREEFT7TIVa Y =Lz
ATv I enable ¥t EXEC E— F& A X —7 MICLE T,

il - CNAT—=READLET (FERENZHE) .

Router> enable

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B =360 ForL0BE

IPv6 B %) 6tod > )L |

ARV RFEREETO V3 Y

E:g)

ATFv T2 configure terminal Ja—nR) a7 40X al—arET— RE2HBLE
j‘O
£ :
Router# configure terminal
XTFw T3 interface tunnel ftunnel-number oV A B —T oA ABLIREZZEEL., A
H—T A XAy 7 4 FXal—arE— R LE
B : 3.
Router (config)# interface tunnel 1
ATy T4 ipv6 address {ipv6-address | prefix-length | A B —T 2 RAZEN L TEHNTWAIPY6 Ry h T —
prefix-name sub-bits/prefix-length JEEEL, AV F—T A ATIPV6 LA A 32— T L
ZLEJ,
1
Router (config-if)# ipv6 address
3ffe:b00:c18:1::3/127
2T w5 tunnel source {ip-address| interface-t ype Mo RNA L E =T 2 ADRETLA LV F—T = AD
interface-number} A TBIORSZIEELET,
1 :
Router (config-if)# tunnel source loopback
1
Z2Fv 6 tunnel mode ipv6ip [6rd | 6to4 | auto-tunnel || 2 Z5 ¢ &~ 7 [Pv6 h N A LV F—T A4 AEBRELE
isatap +,
B - * auto-tunnel ¥ — 7 — K%, Cisco ASR 1000 >V —X
N—Z I FR—FSNEREA,
Router (config-if)# tunnel mode ipv6ip 6rd
ATy I1 exit Ao B =T RAL T 4 Falb—a L EB—FeKT
L., Zu—)bar7 4 Xalb—i g F— RE20BL
{1 : 7,
Router (config-if) exit
ZFwF8  |ipv6route [vrfvrfname] ipv6-prefix | B Lo by 3L £ 24— = ZIZ IPV6 6tod 7' L

prefix-length{ipv6-address | interface-type
interface-number [ipv6-address|} [nexthop-vrf
[vrf-namel | default]] [administrative-distance]

T4 w7 A2002:/16 DAZT 4 v — NEERELE
7
GE) 6tod F—"—1 A MU RNEHRETDHHEEIL.
6tod b RN A L H—T = A AT IPV6 6tod 7
V7 47 A2002:/16 DAXT 47 Jb— K
ERETHLENDY 7,

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| 1Pv6 BB 6tod oL

ipve 281 6tod LB ER I

AR RFEREETO V3 Y

E:g)

[administrative-multicast-distance | unicast |
multicast] [next-hop-address] [tag tag]

*ipv6 route =~ N THE L7 b 2L &FESIE,
interface tunnel 2~ > R CIEE L7 b RrVEEF &
FLTHLIMLELRDHY £,

51 -

Router (config)# ipv6 route 2002::/16
tunnel O

IPv6 E &) 6tod > R JILDHRTEH

5l - 6tod k> RILDHETE

ROFITIE, NELIZ IPV6 1Ry N U —27 NOEEFR L —F IZ 6tod o XV ERELET, IPv4
7 R 213 192.168.99.1 TH VY, IPv6 'L 7 4 v 7 A 2002:¢0a8:6301::/48 |[Z M S LET, IPv6
TVT7 47 AL, b A E—T oA AL LT 2002:c0a8:6301::/64 {2V 7 % v M X
F9, OFV ., KD IPv6 * v N U —7 1% 2002:c0a8:6301:1::/64, 2 FEHD IPv6 % v b T — 7%
2002:c0a8:6301:2::/64 (2720 £9°, AXT 4 v 7 L—RMIL-T, IPv6 7L 7 1 v 7 A 2002::/16
DEOHMDOTXTO T 747X, BEIF R T DEDIZ RV A F—T 2 A0IC

EESNET,

interface GigabitEthernet0/0/0
description IPv4 uplink

ip address 192.168.99.1 255.255.255.0
|

interface GigabitEthernetl1/0/0
description IPv6 local network 1
ipv6 address 2002:c0a8:6301:1::1/64
|

interface GigabitEthernet2/0/0
description IPv6 local network 2
ipv6 address 2002:c0a8:6301:2::1/64
|

interface TunnelO

description IPv6 uplink

no ip address

ipvé address 2002:c0a8:6301::1/64
tunnel source GigabitEthernet0/0/0
tunnel mode ipv6ip 6to4

|

ipvé route 2002::/16 tunnel 0

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B zotomzEas

Z D DEEE R

IPv6 B &) 6tod > RIL

ESPEBE=]

I=—aF7ILAA LI

IPv6 7 R L v 7 & Bt

[IPv6 Configuration Guidel

CiscoIOS === K

[Cisco 10S Master Commands
List, All Releases.

IPv6 =2~ K

[Cisco I0S IPv6 Command
Reference]

Cisco I0S IPv6 HEHE

[Cisco 10S IPv6 Feature
Mapping]J

ZEESKXURFC

Z £ /RFC 24 kL
IPv6 (ZB89 % RFC [1Pv6 RFCs]
MIB

MIB MB®') >4y

WBIRL-7 Ty b7 —2A, CiscolOS UV —
A, BLXOT7 4—F v &y b1 2 MIB %
BLTH Y ye— R 512X, RO URLIZH

% Cisco MIB Locator Z{# i L £,

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

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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IPv6 B &) 6tod k> RIL

SRADTY ZHIL YR—F

L, e |

Bl

)

VAADYR—FBIN R 2 AT —v g v
Web¥ A FTlk, v oo — KAfER~==7
V., T "o T, V= NLrEOET A
V=Z2ERFELTWEST, b0l V—2A
i, Y7 b =T EA ARV LTRE LR
D, YAORKCT 7 ) v v—I2BT B H
HIMBEZ R LT T 57O L T EE
VW, ZDWeb WA KN EDY—ZT 7 EAT
5B, Cisco.com D7 A ID B LS A
U — RAMETT,

http://www.cisco.com/cisco/web/support/index.html

IPv6 5 &) 6tod > L DHERETEER

WOFRIZ, ZOFY 22— /LTl L7-EICET 2 ) U — X FHRERLET,

ZoRF, YT H

V=7 VU= hA U THEEROV R — FNEASNEEDY T =7 V) =X T %
ARLTWET, ZOKRET. BT BR0WIRY . 2R UEO—EDY 7 by =7 VU —2TH

PR—bSNET,

T R T7 =DV R—FBLR 23 YT T 2T A A—=VOWR— MIEAT DB R AR

951X, Cisco Feature Navigator Z i L £,

Cisco Feature Navigator |27 7 & A3 51214,

www.cisco.com/go/ctn [IZBHE) L £9°, Cisco.com DT T MIKEH D £H A,

% 16 : IPv6 B & 6tod + > = IL DIEEETEER

BEEES )1)—2x BERETEER
IPv6 ho 3V 7 . HE)6tod | Cisco IOS XE Release 2.1 H&) 6tod b R ZHEHT D
[N % L. SEL7ZIPv6 R A A v

. IPvdx>y hT—27 %5 LT
UE—FIPV6 Xy hU—21T
R TE £,

tunnel mode ipv6ip. tunnel
source N4 1~ L R)NE A £ 7=
FEEENE L,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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IPv6 B33 6tod )L |
B P EE608 F AL O REEES
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15.

IPvd GRE ~ > )L Z 99 5 IPv6

GRE b R/UE, 20DKRA > "DV 7 THY, Vo7 TEIZE@MD b2 AnH Y 7,
INHO R FME, BEOR U X ERIT T UAR—F e ba e ST E
BAN, ZOE, GREZHEHAT A/ vk Yy Ya baid LTIPVG Zfaik L, T %
AR—hk 7o hz)vd LTIPv4 £7213 1IPv6 Zfmik L ET,

© FERETE SR OMERE, 163 _—
* IPv4 GRE k> V2435 IPv6 I 55, 164 ~—
* IPv4 GRE k> R/LZM LT- IPv6 DELEHE, 167 ~—

A==

* IPv4 GRE k> /L% LT IPv6 OFRER], 169 ~—
* FOMOBS#EEE, 171 RX—Y
* IPv4 GRE F > V2445 IPv6 ORERERFH, 172 ~—

A IFHR DR

THEHOY 7 b7 VY —RATHEE, ZOFY2a— /L THAINDTXTOBERESTR—FE
TS EIFRY FHA, EFOFEEFHEEREHFRICOVWTX, 77y b7 +—2BXOY 7 K
VT VU—ADNTREY— VY —R J— 2B LTEEN, ZOFEY2—/LIZH
HENTVOREDFEMEZRBE L, SHEENTR—FSNTWEY U —2AD U R b &HERT D
BlE. ZOEY 2 VOREZIZH HEEFMOEKEL S L TIEE0,

TTy R T A =D R— PRIV R YT h =T A A=V OV KR— MIET D IERE HHR
9% 1Z1%. Cisco Feature Navigator Zf ] L £ 9", Cisco Feature Navigator {27 7 £ A 512X
www.cisco.com/go/cfn [ZF8E) L £, Cisco.com D7 A7 MIMESH D FH A,
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IPVAGRE F > RLENT B IPVE |

B PvGRE FURLENT B IPVE ST B1ER

IPvAGRE >R J)LZA9 5 IPv6 [ZEHT S 1FER

ZA—/\—L A k2RI for IPv6

F—=N—=U A FRY 7T, IPVA Ty RNTIPV6 X7y b o 7B L LT, IPv4 A >
TIANTIFxY (a7 Xy NI FIFUTOM) Mk LET A——Lb A Fr L%
T2 LT, INLLAZIPVE Xy hU—7 LIBECEE9d, 2ok &, L L7-BEED IPv6
Fy NT—JMICHDIPVAA VT TFANT IV F x5 T v 77— KT H0ETIHY A, 4—
SR—bd R FVE, BERT A A, FEERT A 2 LR MEICERETE 28, Wik
DT RARA Y MR IPvd 7 ba) AZ v 7 L 1Pv6 7 haj) AZ v 7 O FEFR— KL T
WAHBRENRH D £, IPv6 Tl RDOZA TDF—_"—L A bRV T A=A DEYR—
L TWET,

* FH)

CEERL—T 4 7 17k (GRE)
* IPv4 Hif

. 6to4

* Intrasite Automatic Tunnel Addressing Protocol (ISATAP)

7:F—iN—LA bR

|PvE headerl IPvE data |PvE head er| IPw6 data

& o N\
S B
— —d__— B e
— IPvE Dual-stack Dual-stack IPvE e
IFuf netwaork device device netwaork EVE
host host
Tunnel: IPv6 in [Pvd4 packet %
|Pv4 header |PvE header | IPvE data g
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IPv4 GRE k> RILENT 5 IPv6

A

A—n—La roxidoripe |}

G¥)

F—R—f R FMZEY A X —T 2 A ADFRBEEA (MTU) 220427 7~ M
HUET (L, BARIPVE Ry b~y X —IZF T ar 74—V RBREENL TN
EEREHRELET) o A=A PRV EMFHT IRy NU—21F, NI T2 —T ¢
VU IMKNEETT, L7 o T, ML IPVe F v N U — T ICHE T DA — N~ A bR
X, B2 IPVO Rry NU—0 7 —% 7 7 F v LR LTIWTERFA, ——1L A b
FLOERIE, IPv4 & IPv6 OO0 hajL A% w7 £7201LIPv6 72 ka3 X v
PIEYR—1r+T25%y hT—=7 ~OBITHELE R THVENRH Y £4,

PIFDOFRIL, IPvd £y hU—27 ETOIPV6 /X7 FORIEIZED b Rp v XA T EFETIIE
KON ERET ZIHEEITRILEET,

R17:IPURy FT—D LETIPE/INT Y FEGEETEI ORIV A TOHBESNDERAE

o) 247

HREINDERAE

HRAE

T8

YA BRI A O
FIREZR, B AR A b — R
NN V%

IPv6 /37 R 2 rik TE &
¥

GRE ¥ L UV IPv4 A

YA MNEFIEYA R ECHE
WREZR, HRIZRARA b —R
Ak brxv

IPv6, 237 v a v L ARy
U —27 % —tZ (CLNS) .
BlXOFothoiox 470
Ny NERETEET,

[Pv4- .t

BA v RV —=LTFEA L b
NV 91%

6T VT 4y I AREALE
T, ZDO RN FATOM
FITHESE U E ¥ A,

6to4d

ST L7= IPv6 A~~~
WA RTREZR AR A v R Y —= L
FHRA L N hrrrv

B A K~ Tix, 2002::/16 7 L
T4 T ANLDT KL A&ff
Jﬂ L/i_é—o

6RD

IPv6 ¥—t A%, IPv4 |Z IPv6
DATvMEEFERTHZ LT
IPv4d %> NU—7 EDa—H|Z
tInE 7,

FL 74w AT, SPEHED
TRLA Tay 7hbEDY
THIENTEET,

ISATAP

FA RO VAT BAA~OEHGZ
EHTREZR AN A > by —= L F
AL BRI

YA F T, [EED IPv6 2=
Y ANT RLRAZEHTE
ij‘o

BaD R RZAEALTIZONT, ZOV=aT A TEHELLGHLTWES, FETHEED M
P B A PG DB MEWERB LI OHEME T L2 2 AR L E 4, MR RV Z A I
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B L1 roxLforIPu

WL TWLIEEIE, UToRT, AHLEDNRD 3L

éb\o

R18: LR T B TRD b RVRERT A4S

IPv4 GRE > RIJLZEANT % IPv6

RIENT A =2 OMEEZSZRL T

FoRYUTBAL | FURILERENS
7 r—4
PRI E—F | FURILDEET | FoRILDEE A3 —T (AR
TLI749vIRFE
=IEF7 KL R
Fi#h 1pv6ip IPv47 FL A, £ | IPv4 T KL A, IPv6 7 R L A,
7213 IPv4 D3R E
GRE/IPv4 gre ip A a— |[IPVAaT RLRA,  |[IPv6 7 FL A,
T A A~DS
IPv4- Fik ipv6ip auto-tunnel | g RE, TN | RE, 72—
_C, RAV S | Tz AT KLA
WV —< )LFIRA |V, ctunnel-source/96
KD Ry xY 7| e LCTERSRE
2 ATTT, IPv4| T,
FLIET R LA,
6to4 ipv6ip 6t04 Sy BERET, | IPV6 T R LR,
IPV6 3G SEN BRI | TV T 4 v 7 A
ShET, &, PG
LD IPvA T R L
A Ze WO IATe B
NHYET,
6RD ipv6ip 6rd IPv6 7 R L A,
ISATAP ipv6ip isatap W X7 eui-64
B To IPve 7
V74T A,

IPv6 7 R L A%,
A S
RGO NV B S E
JLIPv4 7 KL A
MBI E

7
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IPv4 GRE k> RILENT 5 IPv6

IPv6 57« v ADGREIPV Rt Hk—k [l

IPv6 F5 2«42 FA®DGREIPVE > )L HR— k

IPV6 N7 7 4 v 7%, BEHERERA N —HRA V FOB T RBIMEAF— L DOREI Y —E 2%
T2 LIRS TV HIERE GRE b U U 7 H AT &M LT, IPv4 GRE k> RV %50
LTRETEET, GRE Forxbid, FEITHEINLIPV6 b bRk, Vo T LI
BIODO RN RNVBERESNTZ2OORA L MO Y 7T, ZHbD bR, FED/ vk
VUXERII RN T AR = T a FaMIEEINNTWERADR, ZO%A. GRE 2fHT 5
Nyt Yy 7 harbt LTIPV6 Znikl, hTUAR—F 7m ha & LTIPvE 7203
IPv6 Z ik L £7,

GRE MR WE, 20Dy P TNA A EITT y ¥ T AL AL B 2T ARITESRY
TEXF 2T RBELLELTLIRE LIEROTOICEIMENSNET, Ty T (AL
RYATNE, TaT v AZy 7 RETHLMENRDH Y £,

IPv4GRE F >R ILZ LT- IPv6 DEEFE

GRE/IPV6 ~ > R ILDERTE

GRE k> /i, IPv6 * > MU —J@EN L CEH L, IPv6 b RV TIPV4 23 v b+ & TPv6 23
7y FEREET AL IICHRETEET,

[T L& BHEIIC

GREIPV6 bV FANERESNTWVDEE, IPv6 7 RL AL, MU REETB IO b w565k
WICEID B TENET, b A F—T oA AT, Y YTHELDIPvA T R A FE7-1L IPv6
T RUVAZFFOZENTEET (ZZTEHHIALTOWERTA) . RESINT b RV OMEHZH
HARARNEIIT AL A, IPvAT7 0 ha)L A% v 7 LIPv6 7' kv A X w7 Ol %W R—
FLTWARERH Y 7,
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GRE/IPv6 > R IJLDEETE

IPv4 GRE > RIJLZEANT % IPv6

FIEDHEE
1. enable
2. configure terminal
3. interface tunnel tunnel-number
4 konFhroa<r FE AN LET,
* ipv6 address {ipv6-address/prefix-length | prefix-name sub-bits/prefix-length}
* ipv6 address ipv6-prefix/prefix-length [eui-64]
5. tunnel source {ip-address | ipv6-address | interface-type interface-number}
6. tunnel destination {/ostname | ip-address | ipv6-address}
1. tunnel mode {aurp | cayman | dvimrp | eon | gre | gre multipoint | gre ipv6 | ipip [decapsulate-any] |
iptalk | ipv6 | mpls | nos}
8. end
F g > 48
ARV NERETIVa Yy B#
AT enable FitE EXEC £ — R&A X —7 /W LET,
i - AT —=REANLET ERSNEHS) .
Device> enable
XTFw T2 configure terminal Jau—N)L a7 4 Falb—raryET— 2B LE
‘a‘o
i -
Device# configure terminal
XTFw T3 interface tunnel tunnel-number oV A B —T oA ABLIREZLXEEL, A
H—T xR a7 4 Xal—aryT—REBL
i £
Device (config)# interface tunnel 0
ATv74 ROWTNPpD A~ REATLET, A =T = A RZEHY B THATHDIPV6 Ry hU—

* ipv6 address {ipv6-address/prefix-length |
prefix-name sub-bits/prefix-length}

* ipv6 address ipv6-prefix/prefix-length
[eui-64]

JHEREL, A H—7 A ATIPv6 LA A 2 —T )L
IZLET,

ceui-64 X — U — REFETHE, V7 bUu=TIiT,
A B—=T A AZADIPV6 T RLAZHEL, T K
LADTL64 By D EUL64 A B —T A A
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| IPWGRE Fo R ILENT B IPE

IPvaGRE F oL EA L= P 0EEs I

ARV RFERRTI VA Y

B

1 -

Device (config-if)# ipv6 address
3ffe:b00:c18:1::3/127

ID L TCA v ¥ —7 = A ATIPv6 WLELZ A%
W LET,

25w S5 tunnel source {ip-address | ipv6-address | FIEITLIPvE 7 R LA, IPv6 7 R L A FE 23 E 61 o~
interface-type interface-number} BT e ZAZALTBLIORR I L B—T A A
DFEFEEELET,
{1 :
_ o A UF =T A APEESN TV DA, £DOA
eI et souses §—7 md AL PV T L AR B L TiE Sh
TWOHRERDH Y F£7,
ATvT6 tunnel destination {/ostname | ip-address | Fo RV A B —T oA ADFESPvA T KL A, IPv6
ipv6-address} 7 RLRERIIARRA M EEELET,
{1 :
Device (config-if)# tunnel destination
2001:DB8:1111:2222::1/64
ATvIT1 tunnel mode {aurp | cayman |dvmrp | eon |gre GRE IPv6 > /L ZFEEL 7,
| gre multipoint | gre ipv6 | ipip . . e
[decapsulate-any] | iptalk | ipv6 | mpls | nos} GE) tun\nel mode gre ipv6 =~ > KT/, GRE % |
YANDH T RIMETm hak LTHREL
{5l : ESE
Device (config-if) # tunnel mode gre ipvé6
ATvT8 end HHE EXEC £— RIZED £7,
11 :

Device (config-if)# end

IPv4 GRE F > R JLZ 4 L 1= IPv6 O % 5E 5

IS-IS XU IPV6 F5 T 1 v ZEITS % GRE 2 RILD

WIZ, =2 AEN—FBEOBTISFISBLXOIPVG NT77 4 v 7 % & HIZEHT 5 GRE Mo

FNERET DR LET,
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B 5P RO U RLEET LR

JL—5 ADETE

ipv6é unicast-routing

clns routing

|

interface tunnel O

no ip address

ipv6 address 3ffe:b00:c18:1::3/127
ipvé router isis

tunnel source GigabitEthernet 0/0/0
tunnel destination 2001:DB8:1111:2222::1/64
tunnel mode gre ipvé

|
interface GigabitEthernet0/0/0

ip address 10.0.0.1 255.255.255.0

|

router isis
net 49.0000.0000.000a.00

JL—45 BDEFE

ipv6é unicast-routing

clns routing

|

interface tunnel 0

no ip address

ipv6 address 3ffe:b00:c18:1::2/127
ipv6 router isis

tunnel source GigabitEthernet 0/0/0
tunnel destination 2001:DB8:1111:2222::2/64
tunnel mode gre ipvé6

|
interface GigabitEthernet0/0/0

ip address 10.0.0.2 255.255.255.0

|

router isis

net 49.0000.0000.000b.00
address-family ipv6
redistribute static
exit-address-family

5l - IPv6 k2 RI)ILD b RILIEET FL R

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S

Router (config

)

#

interface TunnelO

Router (config

-if)

#

ipvé address 2001:1:1::1/48
Router (config

-if)

#

tunnel source GigabitEthernet 0/0/0
Router (config

-if)

#

tunnel destination 10.0.0.2
Router (config

-if)

#

tunnel mode gre ipvé6

Router (config

-if)

XE Release 3S (ASR 1000)
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| IPWGRE Fo R ILENT B IPE
zomomeas I

#

exit

|

Router (config

)

#

interface GigabitEthernet0/0/0
Router (config

-if)

#

ip address 10.0.0.1 255.255.255.0
Router (config

-if)

#

exit

|

Router (config

)

#

ipv6 unicast-routing
Router (config

)

#

router isis

Router (config

)

#

net 49.0000.0000.000a.00

Z D DOBEEE

BEEER
BEEIER T=aTFILEAL L

IPv6 7 R L v 7 L B

[1IPv6 Configuration Guide]

CiscoIOS 2~v > K

[Cisco IOS Master Commands
List, All Releases]

IPv6 =2~

[Cisco 10S IPv6 Command
Referencel]

Cisco IOS IPv6 H&HE [Cisco IOS IPv6 Feature
Mapping
ZEEB KURFC
=4 /RFC 24 kL
IPv6 (ZB89° % RFC [IPv6 RFCsJ
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IPv4 GRE k > )L %19 5 IPv6 DHEAEIER

IPVAGRE F > RLENT B IPVE |

MB®D' VY

BIRL7T Y b7 4+—24, CiscolOS V U —
A, BLOT 4 —Fx v MIBET S MIB &
L TH U rr— RT3 512, RO URL IZH
% Cisco MIB Locator Z{#H L =9,

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

SRADTHYZAIL YER—+

BLL]

o

VAADYR—FBLRRF a2 A T—Ta v
Web¥ A FTiE, FUurmr— RKa[iEe~=a7
. VT 2T, V=R EDEF T A
V=2ZRELTWEST, Zhbnl V—2
X, Y7 b7 %A A=V LTHELE
D, vAaOBGELT 7 ) v U—IZBT D ER
MIREZ R L2050 L TLES
W, ZODWebWA b EDY—ZT I ERT
HEIZ. Cisco.com D2 A ID B LS R
U — RBMETT,

http://www.cisco.com/cisco/web/support/index.html

IPvA GRE + > RILZ 49 % IPv6 DHLREIHER

WDOFRIZ, TOFY 2— /L THHA LIHEICET2 ) ) —XERERLET, ZORIL, Y7 b
77 VU —R N A U TEEROVR— R EASNLEEDOY 7 =T VY —RE T %
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ATy T enable ¥t EXEC E— F& A X —7WIZLE T,
1 *RAT—KREANLET (FERsn=5HE) .

Device> enable

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
XE Release 3S (ASR 1000)


http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html
http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html
http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html

| GREIPW oL

GREIPVG oL I

ARV RFERRTI VA Y

=)

ATFv T2 configure terminal Ja—nR) a7 4 F¥al—aryEF— R2HBLET,
i -
Device# configure terminal
27w T3 interface tunnel tunnel-number rhoxV A Z =T 2 ABIOEFEZEZETL, /v ¥X—7 =
A A7 4 Xa2lb—ary T—FEBLET,
B -
Device (config) # interface tunnel
0
2Ty T4 tunnel source {ipv6-address | EEITLIPV6 7 L RAETITEB A v F—T =24 A XA TB &
interface-type interface-number} ORI A B—T 2 ADFEEEIEELET,
- A B =T =2 ADIA T LFEDRESNL TV HE,
Device (config-if) # tunnel source DA ‘/5’*‘7:\:4) ZIXIPv6 7 R LA i&"{ﬁﬁiﬁﬁ LT%&E—?’*%
ethernet 0 LIZ\EZPE% @ iﬁ‘
GE) ZDArTHFRANCHEHINOIELIETRERINE
T, FEAZ W TIE,  [IPv6 Command Referencel] %
SR LT &N,
5wy 75 |tunnel destination ipv6-address MU S A s —T = A ZDFSIPVG T KL A E4RE LET,
Bl GE) ZDarTHFRANTHHSINAELIETNRRINE
Pevice (config-if)# tunnel 9, FEZHOWTIL,  [IPv6 Command Referencel] %
destination 2001:0DB8:0C18:2::300 S LT ZEN,
ATy 76 tunnel mode gre ipv6 GREIPV6 b RV EFRELET,
Bl G¥) tunnel mode gre ipv6 =~ > R CiX, GRE % k> /L
Dev.ice(Config—if)# tunnel mode gre /f ‘/&‘—7:‘:/{;{@73 70“‘2/1/{[370‘:’ }‘ :1}1/}: LT:FE‘%
ipvé LET, Zoary7xAMNCHEHIEE TN
FrREINET, FEMIZHOWTIE. TIPv6 Command
Reference] &ML T 7ZE0,
ATFwT7 tunnel protection ipsec profile oV Ao B —T A A% [Psec 712 7 7 A JVIZEHEELT F
profile-name 3+,
Bl - GE) profile-name 51 DA, Juo— a7 X a b—
Dev.ice (config-if) # tunnel va Y E— F“C%Q'fﬁézh?‘: IPsec 712 7 7 /I)/l/{/ﬂgfﬁﬂ
protection ipsec profile szi?f
ipsec-profile °
ATv7T8 end A VB =T xf R AT 4 Fal—varE—ReKTL,
¥E EXEC E— RIZRD 77,
i -

Device (config-if) # end

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000) [ ]


http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html
http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html
http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html
http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html

GREIPVG > L |
B GREIPG RO ES

GRE IPv6 F > R JL D E%5E 5

5] - GREIPV6 k> RILDKTE

IPv6 N7 U AR—RNTGRE F o RNV ERET HHEOFZRITRLET, ZOFITIE, A —W
X FOOIXIPV6 7 RLAZHATEY, TN MRV A o F—T = ANEHT HEETT
FLzaiEd, FrRAOEIPVE T FLAZEFEREESNET, ZofTiE. Frxr
WXIPv4 F T 7 4 v 7 BLOISIS NI v 7 Ol Faiat LET,

interface TunnelO
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FLIET R LA,
6to4 ipv6ip 6t04 Sy BERET, | IPV6 T R LR,
IPV6 3G SEN BRI | TV T 4 v 7 A
ShET, &, PG
LD IPvA T R L
A Ze WO IATe B
NHYET,
6RD ipv6ip 6rd IPv6 7 R L A,
ISATAP ipv6ip isatap W X7 eui-64
B To IPve 7
V74T A,

IPv6 7 R L A%,
TVT 4 v I AR
BN NV VIS F
gt IPv4d 7 KL A
LA IIE

‘j"o
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| I1Pv6 FID ISATAP k> )L H7R—

isaTAP oL [l

ISATAP ~ > 1)L

ISATAP I%., Sl 725 IPvd % U —27 % IPv6 DNBMA U > 7@ L LT 5, HEA—
W=l "o RY T AH=ZALTY, ISATAPIZ. AT AT DIPV6 AL T TFTARNT I F ¥

WEFEHATEEIZ 2> TR (A= IPv6 R A R 3T A MHIZEB SN TW A AR ED)

A FNDIPV6 /X7 N EHRET D2 E 2 B E L TEFFSN TV ET, ISATAP b > L% ff
HAT+5E, A4 FROEA D IPvd L7211 IPVv6 T 2T /V A v 7 ARA NI, BARBIZIZIPVE A
TIANT I TFXEEHLTIPV6 Rry NT—F Z2ERTHZ T, RAUEREY 7 D25 Lk
AR A N ELEETEET,

ISATAP /L —# THEE@/I/“*f" T RNREA XA N 2y U= R EV R — % ISATAP VA
M:f%@tbi?“o ZOMEEIZK ST, 7TFA4 T ME FAEY A=Y Ry hELEFET77 A b
A —PFv M:@%ﬁﬁénﬂ\é%é}kﬁ% W2, 7947 VA EFHBMICRECEETS, £
7o, A MO AR T DI IICHETHZ L TEET, ISATAP T, V7 u—Hhb
FIETe— L (6tod VT 4 v T AEET) EEODI=% Y A NP6 LT v 7 & (/64)
THERK SN D, BUNZERSNIZIPV6 7 RUARRAMH L ET, kv, IPvoLr—T7 1
Twa—M, FldA 2 —3y N ETIITTEET, P47 b VAL, IPv6 7 R L ADH
%032 By MIH S LS, BHE)IPv6-in-IPvd b 3 U 7 & ATREIC L £,

ISATAP b RV 7 AH=ANIMOBEEB R R 7 A=K (IPv6 6tod bRV 77
L) LEERTT A, ISATAP (X% A FETIZZe<, %A FHD IPv6 /7 v b & #4IET 5 L 5 3G
SHTWET,

ISATAP TiE, 64 B FDIPV6 L7 4 v 7V ZABLR6AEY hOA L Z—T =4 ZIDBEEN
TWAL=F Yy A M T RLAZBEHALET, A% —7=A AIDIE. 7 KL A7) IPv6 ISATAP
T RUVATHDZ EERTTEDITHRYD 32 B v MMIME 000:5EFE & £ 5, A Siuiz EUI-64
FEATIER SN ET, ROKRIZ, ISATAP 7 RL AR ZRLET,

= 23: IPV6ISATAP D7 KL ATz

64 Ew b+

2ty 2ty

Uo7 a—h)VEii3 7 a—,3L1Pv6 | 0000:5EFE ISATAP V 7 D IPv4 7 KL &
=X AN TV T 4T R

EFROFRITRT I HIZ, ISATAP 7 RV AX, IPV6 7TV 7 4 w7 AL ISATAP A X —T =4 &
ID THEp SNET, A X —T A AIDIZIE, LD IPvE Y 7 DIPVA T RLANREE
NTWET, ROFITIE, 77 4 v 27 AH2001:DB8:1234:5678::/64 T, HLOIAENT/-IPv4 T N
L AN10.173.1298 TH DA, EBRDISATAP 7 RL AN ED L 9127250 %~ L £ 7, ISATAP
7 RLUATIE, IPvd 7 R LA 16 #5D 0AAD:8108 & L CEILINET,

2001:DB8:1234:5678:0000:5EFE:0AAD:8108

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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IPv6 FAO) ISATAP k> )L #R— k|
B PG RO ISATAP R L HR— FOBRES

IPv6 FH®D ISATAP k > )L HR— FDEETEFIE

ISATAP k> R ILDERTE

[F L& BRI

ISATAP k> RO E T &5 tunnel source =< 2 Kid, REFLDIPv4 T KL A& Fo
AVE =T 2 A RAERA Y NTHERERHY ET, T RAF A XZH72 ISATAP IPv6 7 KL A%
O UDFEFEED) TV 747 RE, FAT AT IPV6 A X —T A4 AHE L THRES
NET, IPv6 bR A F—T x4 AT, A F—Tx2AAIDNOKKED 32 By M) IPv4
R RVERETLT FUAZMEH L TERENTWA 20, ZEEINZEUL64T RLRAZfHH LT
BESNTHWDILERH Y 7,

FIEDHE
1. enable
2. configure terminal
3. interface tunnel tunnel-number
4. ipv6 address {ipv6-address | prefix-length | prefix-name sub-bits/prefix-length
5. no ipv6 nd ra suppress
6. tunnel source {ip-address| interface-type interface-number}
1. tunnel mode ipv6ip [6rd | 6to4 | auto-tunnel | isatap
FlED
AR NEERETIVa Y =[]
ATy enable Fit EXEC E— R A R—7 /ML ET,
Bl - *RAT—REANLET (FERENHA)
Router> enable
2Ty T2 configure terminal Jaua—r\)Lary 7 4 FXal—arT—RRafsLET,
1
Router# configure terminal
25773 interface tunnel funnel-number Fo St A —T o ABLOBRAEE L, A5 —
Tz A AT 4 FXal—TarE—REHBELET,
1
Router (config) # interface tunnel 1

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| I1Pv6 I ISATAP k> L HR— b

IPv6 (319 5 ISATAP + kL HR— hoEEs I}

aAvY RFERET7IIY

E:g)

ATvT4 ipv6 address {ipv6-address | prefix-length || A4 > % —7 = 4 228D Y THHIZIPV6 T R L AZIRIE
prefix-name sub-bits/prefix-length L. A2 X —Tx A ATOIPV6 WA A F—T M L%
hj‘o
fA
Router (config-if) # ipv6 address
2001:DB8:6301::/64 eui-64
ATv 75 no ipvé6 nd ra suppress IPv6 /L—H% T RANH A XA FOEEIX b pL A
B =Tz A ALETIET 74V N TT 4 B—=T > TWH
Bl F9, ZOavr RZkoT, IPv6/L—HF T RRZ A XA
Router (config-if) # no ipvé nd ra - ]\ @%{%i)‘ﬁfﬁ/( Z\\b—jﬂ/c:i’t D N 4 34} T ]\ 2 a @J
suppress RXEDFRBIZR D £7,
ATvT6 tunnel source {ip-address| interface-type o ZN A B —T oA ADEETA L E—T oA ADXK
interface-number} 4T BEOBRHEEE LET,
Bl - GE) tunnelsource 2~ > RCHELZA V¥ —7 A
' ADZA TR ILOEZIL, IPvaT FLURAZfER L
Router (config-if)# t 1 r e JBEN
gci’;akejitgiﬁerget 1/0/1111'11'1@ sonres ’Cp}ﬂé"}]‘ézgﬁ &Y i‘a‘o
ATy 71 tunnel mode ipv6ip [6rd | 6to4 | ISATAP 7 KL A Zfi 45 IPv6 A—/3—L A bR %

auto-tunnel | isatap

151 -

Router (config-if) # tunnel mode ipvéip
isatap

fRELET,

* auto-tunnel ¥ — 7 — KX, Cisco ASR 1000 >V —X
J—H TIIVR—bFENFEHEA,

IPv6 IZxt3 B ISATAP k> )L H7R— FDEEEH

5| - ISATAP k> R IJLDERTE

I, FHEY bA—P Ry b A Z—T A Z00/0 TEZEND k2 L EETTE L ISATAP
oV DOFREIHEHAENS tunnel mode =2~ ROHIZRLET, 7947 FOHBRTS
WEEICT B0, W—HF T KREZA XA "IN, X —T 72> TWET,

ipvé unicast-routing
interface tunnel 1

tunnel source Gigabitethernet 0/0/0

tunnel mode ipv6ip isatap

ipv6 address 2001:DB8::/64 eui-64
no ipv6 nd ra suppress

exit

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B zotomzEas

Z D DEEE R

IPv6 FH® ISATAP k> )L HR— bk

ESPEBE=]

I=—aF7ILAA LI

IPv6 7 R L v 7 & Bt

[ Cisco 10S IPv6 Configuration
Guide]

CiscolOS =~ > K

[Cisco IOS Master Commands
List, All Releases]

IPv6 2~ K

[Cisco IOS IPv6 Command

Reference]
Cisco I0S IPv6 #%HE [Cisco IOS IPv6 Feature
Mapping]
= /RFC 24 kIL
IPv6 |ZB93 % RFC [IPv6 RFCsJ
ZEEB KURFC
SRADTYZHIL YR—F
SR BA iy

VAADYR—FBIRRF2 AT — a3
Web¥ A FTlL, ¥7ro— ReffElr~=a27
. VT oxT, V= AREDE T A
V—AEEELTWET, b0l VY—2R
X, V7 b 2T EA A=V LTRELE
D, YRaOBGECT 7 ) v U— 2B B HA
MEEEZER L0 T -0IfHL TS
W, ZTOWebWVA N EOY—INIT I EAT
BBE. Cisco.com D Z A 2 ID B LUIA
U— RS TT,

http://www.cisco.com/cisco/web/support/index.html
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http://www.cisco.com/en/US/docs/ios/mcl/allreleasemcl/all_book.html
http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html
http://www.cisco.com/en/US/docs/ios-xml/ios/ipv6/command/ipv6-cr-book.html
http://docwiki.cisco.com/wiki/Cisco_IOS_IPv6_Feature_Mapping
http://docwiki.cisco.com/wiki/Cisco_IOS_IPv6_Feature_Mapping
http://www.cisco.com/support

IPv6 FH® ISATAP k> )L HiR— bk

IPv6 1253 5 ISATAP koL HR— hoosgaeiEs® [

IPv6 [Zxt3 5 ISATAP k > : )L B 7R— F DHREIE R

WORIZ, ZOFY2— /LTl L7-EICET2 ) UV —XFHRERLET, ZORIZ, Y7 b
727 YU—A P A U TEEEDOTR—FREAINTZLEDOY 7 T VY —R7EZT%
RLTWET, ZOMBEIZ. FFICKTY N2 WRY . =nBEO—HEDY 7 by =7 VY —ATH

PR—bSNET,

TT7Yy N7 — DOV R—= I BLOVRAY T h T =T A A=V OV R— MIBET D IHEREMBE
9 %121, Cisco Feature Navigator Zffi [l L £, Cisco Feature Navigator |27 7 & 2§ 5 1TI,
www.cisco.com/go/ctn IZFEE) L £9°, Cisco.com DT H 72 MIVLEH D £H A,

=24 IPv6=xt9 B ISATAP k> )L Hi— k DHEEIEHR

HeE

iy

IJ IJ—X

HEETEHR

IPv6 D ISATAP k2 %L
A— b

Cisco IOS XE Release 2.1

ISATAP I3, JLRfE L 72 % IPv4
F v hU—7 % IPv6 O NBMA
Vo7Ee LTHMT S, BE)
F—sN—L A R RV T R
N=ALTT,

ipv6 nd ra suppress. tunnel
mode ipv6ip. tunnel source ®
Hawy FREAELIILES
E L7,
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IPv6 FIOD ISATAP > )L Hk— k|
B PG cxT B ISATAP koL HR— F DHEEEIEER
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VRF-Aware ~ >~ JL

BN —T 4V TBIOT7+T—F 47 (VRF) Aware b > R/UiE, FETER20NaT Xy b
U= £30DA 7T AT 7 F v (IPvd L7213 1Pv6) Zliixi=a7 Fv hU—27 TXY)
DN AR~ — Ry NT—7 2T DDA s ET,

© BERETE M OMERE, 193 ~—¥

* VRF-Aware b2 R/VORHRSEA:, 194 ~—

* VRF-Aware b > % /UZBET 2 1EH, 194 ~<—

* VRF-Aware IPv6 > RIVORES1E, 195 ~—

* VRF-Aware b > R/LORER], 205 ~—

* TOMOBEERE, 212 N—¥

* VRF-Aware k> R/LOKERERG SR, 213 ~—

* VRF-Aware k RV ORHESN:, 214 _—3

WA A 4
PEEETRER D FERE
THHOY 7 R 2T VU —ZATE, ZOFY a— LT INA TR TOMERERYR— X
TWD LR £H A, BEOEEFHEERIEFRICOVWTX, 77y b 7+r—ABXOY 7 |
TxT7 VY —=ZADONRTHRBEY— L EV U —R )= EZRLTLIEIN, ZOFY2—VIZE
HENTWDEBEDFEMARMBE L, SHEENXVR—FSNTVBEI U —2D Y 2 FEfERT Y
GBliE, TOETV 2= VORRICH DEEFHROEXREZSHEL TIEIN,

TT v "7 A= LD R— FBIOV R YT vy =T A A=V OV KR— MIBET D IERE BB
9% 1Z1%. Cisco Feature Navigator 2] L £3°, Cisco Feature Navigator {27 7 & 2 F 5 1ZIZ,
www.cisco.com/go/ctn IZFEE) L £9, Cisco.com DT H 72 MIVLEDH D £H A,
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VRF-Aware k> )L
B vRFAware F LR LOBTIREH

VRF-Aware + > R JILDRHREH

CHNAGY— Ty TRy NI =T RETLLERDHY 7,

[NV THOD AR~ —
Ty Y Ry NT—VDORE ] ODHESRLTIEIW,

CHARw—HhFHE L., VREF ZlEETALERH Y £,

[VRF A > AX L ADEF] DIHE
EERLTLLIEEN,

VRF-Aware k> R JLIZEE9 15

FoRILDIPEFETE L UVIBEDVRF A U N—2y T

5D VPN b—F ¢ » J/iEd (VRF) T—7WIZBT A L 9T M RV DBHETT L s 2 3% iE
TEXET, VRFE7T—7MZIE, EVPNDOL—T 4 V7 T—2PRESNET, VRF7—7 /LT
E, Ry FU—=27 778X F—s3 (NAS) IZEHiSNTWE I AL~ — A FD VPN A 73—
VT EEHRLET, FVREFTFT—7WI. IPL—TFT 47 T—TN, IRELEYVAa 7 A
VA THT—=T 4T T—TN BIONV—TFT 4 7 T—TMIEENDEREFEST D54
RIAvBLONV—=FT 47 7 ha)L R XA—=2nbERIET,

EEOVRFELIZ T 0 — VT —T MR THE I N RV DREIL LS EHETEET,
h T, R U RADFEIEA~D I — R PRER I TR WGEIT 20 5,

VRF-Aware ~ > HRJL

RIENVN—FT 4 v TBLOR T+ U —F 47 (VRF) Aware b %L, (B TERWIPE a7

Sy N =7 F7213IPv6 27 X hU—7 TREIGNTZAIAZ~— F v NU—7 I8 T 57
ORI ET,

9: VRF-Aware + > %)L

Interface

Customer PEi PEa Customer
Mataork [ingress) [mgress) Metwark

33|m2

FRO MR YT, hrRARaT Ry NT—JICRESNET, Tunsf F—xz v (PE)
FNAAPEIIE, AV F—Tx2AA1ICRELEZ Yy hO R )b~y RTT, PETF /A X
PEe . /v Z—T 2 A A VIRIFE L=y bD hrp)V 57— TY,
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VRF-Aware k> # )L

VRF-Aware IPv6 > rLoBEAE I}

A B =T 2 A A VIR ESNTZ VRFIZHD AX~—VRF TF, A X —T A A1 %N LTEH
HLEAT Y MEI, ZOVRFEHEHAL V=T 7 ENnET, bbbl Ny NIz
® VRF [ZHREENET, HAX~Y—VRFIZLDNL—T 4 > 71E, WEBIP Xy N v—TF ¢ >
7 EMEENE T,

tunnelvrf 2~ > K2 L CRESNZVRFIZ b7 AKR— K VRF T4, K7 AKR— K VRF
i, BT BEUEENTEAS B— RIZEH SN, PRV 2y RRA 2RO S
% VRF TF, ZODVRFIX, P RABNTy bk 5T BRICRHAT W8, v 2 —T =4 R
WCBEAH T 5N TWA VRF ERILTT, RF 2 AFR— N VRFICEAL—F 0 > 7%, AERIP /8
7y b =T 4 T EFENRE T,

Mo =y RBRA U N, Za— 0 v—F ¢ U7 F—TANEDT KL A, BEFLHD
N7V AKR—=KVRF 7—7NVInHDT RLALE LTHETEET,

IPv6 + > =~ JL %t L 7= VRF-Aware IPv6

AN —T 4 7B L VA% (VRF) Aware IPV6 b RNV E(GHETEXRWIPV6 A V7 T A NT 7
FXNIHERTHZLICLY, ZOA VT TARNT I F ¥ EIZIPv6 Ny NEERETHZ ENT
xFET, IhHDO N RME, VRET—TNERFIIa—n" Vv v—F 4 7 T—T M R
RA LV NefFFoZ enTcEEd, FEHIND b xL®FE— KL, tunnel mode gre ipvé & tunnel
mode ipv6 T3,

IPv6 > =~ JLZ 9t L 1= VRF-Aware IPv4

BRN—T 4 7B L OEE (VRF) Aware IPv4 b2 RV Z{ZFECTE2WIPV6 f 7 T A NT 7
F A NICERRT 22 82k, ZDOA T TANT I Fx BICIPVA R v D EERET H 2 BT
cFET, IhHDO MR, VRET—T N EF 7 e—rV v—F 4 7 T—=T I R
KAV NefFFoZ enTcaEd, FEHIND b FLDFE— KL, tunnel mode gre ipv6 & tunnel
mode ipv6 T3,

IPvd > =~ JL %9t L 7= VRF-Aware IPv6

RAEN—T 4 7B L OHEE (VRF) Aware IPv6 b > RV EEHHTERWIPVAA VT T ANT Y
FXNIHERTHZLICLY, ZOA T TARNT I F ¥ BEIZIPv6 Ny NEERETHZ ENT
XFET, IO M RUE, VRET—TNAFERIZTa— 0V v—F 4 7 T—T = K
KAV befpoZ b TEEd, HHIND b3 ®F— KL, tunnel mode greipvd (7 7 +
)b h®F—F) & tunnel mode ipv4 T,

VRF-Aware IPv6 ~ > RILDEHETE HiE

VRF-Aware F > RAZERET DT, WOTFIEEZFEITTHLERHY £,

1 HRAI—VRF & bS5 URR—EVRFEZE&ELET : b /LD VRF-Aware D513 7 A
H<~—VRFZEHFELET, ForRNL T RFRA 2 % VRFICRETDHVLERD H5E81X
N7V AR—KMVRFZTEELET, [VRFA UV AX L ADEE] OEEZSRL TLEEN,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000) [ ]



VRF-Aware k> 1)L |
B VRFAware FU R LDBEE

2 Ry bI—0FEYFTYTILET BHHETIA X —T oA AEREL, BE#TLHL— %
WRELET, HHRNAL—FBPET A AEEIARAF—D Xy NU—7 OMIZH D Z & EHE

BLET,
3 PETNARBICrURIVEHRELET © [VRF-Aware b RVORE] OEASHL T 72
éb\o

1 FPURILTRLRERELET

2 PURILEETERELET : ZUL PET A A LEDA U —T = AT,

3 FPURILDBEEZRELET : 2L, IO PE T A AD b FIADEELTTT, b
FIVDELWEREIZIE, bRV DOFEEN ping 2~ R TPE T /3 AL EEAFE T2
FUEe 0 FRA (BB — B, PRV OSERICHEET HLERH Y £97)

4 FURILE—RZERELET

4 WREI—T oy bI—VERELFS. MRV ITHOI A=Y Ry b
V=7 OFE | OEHEZR LTSV,

S PURLEFERALTRETA Y IIL—FERELEFT  REFAD b FAEFEHL T E—
MCE#*y NU—ZIZPET A A LD —FERELET,

VRF-Aware + > R IJLDEXTE

ZDRATTIE, IROA A—JITRT LT, PELEPR2RENIC h ok v a2 RELET, MFDPE
FNA A, PEl & PE2 ICOWTCREEELBR YV KTHVERH D 97,

X 10 : VRF-Aware k> R JLDEETE

b Tumnelo ]
% &l/0 alio @ a1 ﬁ a1 @ a1/0 a0 =
B
CE1 FE1 P FE2 CEz2 #

. AVE—TIARBLUN—FHDz7 aVvR—R*obarT74¥aL—3a> H4 K, Ciscol0S
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| VRF-Aware 2L

FIEDHEE

FIEDFH

1. interface type number

2. vrf forwarding transport-vrf-name

VRF-Aware k> x L0z  [l

3. * ip address ip-address mask £ 7213

* ipv6 address ipv6-address/prefix-length

exit

interface tunnel number

vrf forwarding customer-vrf-name

o NS o~

TR Sy T AR

CABZT 47 —bERELET,

* ip address ip-address mask F7-1%

* ipv6 address ipv6-address/prefix-length

9. tunnel source interface-type interface-number

10. tunnel destination [ip-address | ipv6-address]

11. tunnel vrf transport-vrf-name

12. tunnel mode {aurp | cayman | dvinrp | eon | gre | gre multipoint | gre ipv6 | ipip [decapsulate-any] |
ipsec ipv4 | iptalk | ipv6 | ipsec ipv6 | mpls | nos | rbscp}

13. exit

14. * ip route [vrf vrfname] prefix mask interface-type interface-number [next-hop-ip-address] F 7213

* ipv6 route [vrf vrf-name) destination-ipv6-prefix interface-type interface-number

[next-hop-ipv6-address]

15. end

ARV KRFEEETIa Y

=)

ATy T

interface type number

51 -

Device (config) # interface ethernet 1/1

PNV DFETXE LTHERT A4 =7 = AZHEL
iﬁ—o

ATvT2

vrf forwarding transport-vrf-name

1 -

Device (config-if)# vrf forwarding red

EE) Fope R AR— | VRF #BHHEA T E9,

GE) ZOFEL, Ry RRA LV MR m—
NN—TF 4 T T =T TR ESH TV LA
IIARETT,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B VRFAware FURILDETE

VRF-Aware k> 1)L |

AR RFEREETIVa Y

E:)

ATvT3 v RILDELE g 7 ADIPT L AEZHEEL
ki * ip address ip-address mask F 721X ; j_z {5t s =7 = K ZREL
* ipv6 address ipv6-address/prefix-length . \
*PE1IZOWT, ZOFRIETHREINLZT FLAiE, b
YN RARA VU MERRIZ MRV OgEEE LT
i - MahEd, —F. PE2IC F R ERET 2581
Device (config-if)# ip address DL ET,
10.22.22.22 255.255.255.255
EJale CZOT RLRIE, /=W —T T T —T)E
vi fig-if)# ipv6 add - e NN
2301?&;;?2::?/64) pvo address 721X VRFIZERESNTWAIGERH Y £77,
2Ty 4 exit AV =Tz A AT 4 Falb—varE—FEETL,
Ja—N)ary7 4 F¥al—rary E—RIEDET,
i -
Device (config-if)# exit
ATy 75 TR H— Ty Y TN, ARNZA L | AN X — 2y VTN AL, ping 2~ RNE 7213 ping
TAvT V— NERELET, vif 2~ REfH L CEIERIRE T,
2TvT6 interface tunnel number Mo RZNV A H =T oA ABREL, A H—T A A2
V74X alb—varyE®—RERHELET, PE2IZFEL b
i - VRNVEBRETDVNENH Y T,
Device (config)# interface tunnel 0O
ATFwT] vrf forwarding customer-vrf-name (EB) by /& AH~— VRF ZREAHT F9,
Bl * hrAADBHTZ ATy MEIZOVRE (NERIP 3T
Device (config-if) # vrf forwarding green %) aziﬁi%?§ﬁ12£7fo
GE) ZDAT v 71X, VRF-Aware k¥ R/ TOHME
<,
ATvT78 Fo D IPvE T RUAETILIPV6 7 RL A ZRRE L E

* ip address ip-address mask F 713
* ipv6 address ipv6-address/prefix-length

£ :
Device (config-if)# ip address 10.4.1.1
255.255.255.0

Ep 8

Device (config-if)# ipv6 address
2001:DB8:3::1/64

—;«o

CIDT RLVAIZ, RV AMFY T T RLARALLTRA
T4 v — FORERHHEH S E T, PEI & PE2
WRILRY hU—ZRDOT RLARH D Z L 2R L
ESc
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| VRF-Aware 2L

VRF-Aware k> x L0z  [l

AT RFEREETOVa Y

E:)

ATFvT9 tunnel source interface-type interface-number| N x ) A B —T =2 ADERE LT RLAZHELET,
1 :
Device (config-if)# tunnel source
ethernet 1/1
XTv 710 tunnel destination [ip-address | ipv6-address]| ({LiZ) o g A B2 —T oA ADEEEIBELET,
il - *PE2 7 /8 AD kU RVEETLT RV AIZPEL O kv~
Device (config-if)# tunnel destination */Vﬁﬁiﬁ7 FI/X & Lfffﬂq éﬂi‘d‘o ifl‘ :O)j‘gj
10.44.44.44 Of il AT T
*IPV6 1A > 7T ANT I F X N2 ODPET A AMIZH
D%E1E. IPv6 7 RURAEEHLET, IPvdA 77
ARNT I F ¥ N2O0DPE T A AMIHDHLEEIT
IPv4 7 R A (IPv4 F xR M$ 5 IPve) %4 H
LET,
&AL tunnel vrf transport-vrf-name (EE) Frxndk F I AKR— |k VRF ZB#Ef T FT,
Bl - *ZDOVRFIEL, borxwpssgry b GNP N7 v b
Device (config-if)# tunnel vrf red V=T 4 \/7) %Jii‘{gﬁ—éﬁ& 7%&#5%@4 B —
7 A AZEEfTT 53T VRE LR LT,
GE) ZOFNEIZ, Py RARA Y R a—n
WNN—T 4 T T =T IEE SN TV DA
IIARE T,
ATvT12 tunnel mode {aurp | cayman |dvmrp |eon || ({£&F) b RN A L H—T = A ZADH T ET—F%E
gre | gre multipoint | gre ipv6 | ipip mELEd,
[decapsulate-any] | ipsec ipv4 | iptalk | ipv6 | (.3, kL %L E— K78 GRE IPvd 04T, — BT
| ipsec ipv6 | mpls | nos | rbscp} TN R e R CHBTD. —OFIELRET
‘g—O
i -
Device (config-if)# tunnel mode ipvé6
ATw 13 | exit A H—=T2f AT 4 Falb—varET—RaT L.,
Ja—r ) ar7Z4¥al—iary ET— RIADET,
1
Device (config-if)# exit
ATvT14 BRESNTZ P RFAEBERALCIE—N WAZ~<— F v b

* ip route [vrf vrf-name] prefix mask
interface-type interface-number
[next-hop-ip-address] F 7213

AVE—T A RABEIVN—FD 7 I VR—

U= ~DAZT 47 — ML LET,

XTI ARNKRYTEL TRy XAV T RLAZEHALE
ER

*rbavIaF¥alL—ar HA K. Ciscol0S XE
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B VRFAware FURILDETE

VRF-Aware k> 1)L |

AR RFEREETIVa Y

E:)

* ipv6 route [vrf vrf-name]
destination-ipv6-prefix interface-type
interface-number [next-hop-ipv6-address]

1 :

Device (config)# ip route 10.44.44.0
255.255.255.0 10.22.22.23

Device (config)# ip route vrf red
10.44.44.0 255.255.255.0 10.22.22.23

F72iX

Device (config)# ipv6 route
2001:DB8:2:2::/64 2001:DB8:2:1::2
Device (config) # ipvé route vrf green
2001:DB8:2:2::/64 2001:DB8:2:1::2

*PE1 TiE. *v RU—7 PE2-CE2 ~DAXT 4 v 7
J— hERELET, PE2TiX., *v U —72 PEI-CEl
NDARZT 47 —FERELET,

ATy 715

end

51 -

Device (config) # end

Ja—sYL a7 4 Xal—ay T— REKT L, FitE
EXEC £— RIZEYD £7°,

ROER

IPv6 M RNV ZHER L E9, [VRE-Aware b RV OfER | 2B LTI &V,

VRF 1 VA2V ADEE
RNV —F ¢ 7B L OE%E (VRF) Aware 7 /31 A% 1B L. VRF-Aware > RV ERTET D

FIEDHEE

WZiE, ZOF A7 Z#FATLET,

vrf definition vrf-name

rd route-distinguisher

address-family {ipv4 | ipv6}
exit-address-family

NS o wDh-=

exit

route-target export route-target-ext-community

route-target import route-target-ext-community

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| VRF-Aware 2L
VRF-Aware k> x L0z  [l

FlED M
ARV REEEFET7IVa Y B#
ATy vrf definition vrf-name VRENLV—F 4T T—TIN A VAR AREHRT DT
WOIPVREF 227 4 X2 b— gy — REHBLE
1) 7
Device (config)# vrf definition green
ATvT2 rd route-distinguisher VRF A A% AD ) — Lkl (RD) ZfaELET,
1 -
Device (config-vrf)# rd 1:1
ATvT73 route-target export 2 —%5 > NVPNYER A 2 =7 4 \2V—T 4 7 1EH
route-target-ext-community BTy AR—FLET,
51
Device (config-vrf) # route-target export
1:1
RTFw T4 route-target import H—y N VPNIGEa I 2 =T 4 l2v—TF 4 7 EH
route-target-ext-community A UR—FLET,
1 -
Device (config-vrf) # route-target import
1:1
ATy TH address-family {ipv4 | ipv6} VRE7 FLZ 773 a7 4F¥al—ygr E—F
ZRM L., FEYEIPVA £721XIPV6 7T RV A L7 (w7
51 AT AIN—T 4T v a v BERELET,
Device (config-vrf) # address-family ipvé
ATvT6 exit-address-family VRF7 RLZ 7730 ary 7 4F¥al—igy E—R
R TL,IPVRFary7 4 FXal—var T— &
1 - HmLET,
Device (config-vrf-af)#
exit-address-family
ATvT1 exit IPVREaZ 7 4 Fal—varyET—RaKTL, ZJuo—
SNV a7 4 Xalb—v gy T— N2 LET,
1 -
Device (config-vrf)# exit

FoR)TRHDAREII— Iy 2y bT—DU DEFKE

WAL <=2y (CE) Xy M =27 ZRETHITIE, ZOXATZFHTLET, ZORET
I, CExXy hU—=21%, TufFZ—xy (PE) 73 AR SNIZ CE T3 Az ale

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B VRFAware FURILDETE

Py hT—7 TY,
HYUENRHY F,

[T L& BHIIC
H A K ~—VRF ZEHET HITIL.

VRF-Aware k> 1)L

PE1 & CE1 #8¢ L. PE2 L CE2 28 LE T, 7 R RITW@UNIEET

[VRF A VAKX ADEFR] ODEESZRLTITEIN,

FIaDHE
1. interface type number
2. vrf forwarding customer-vrf-name
3. * ip address ip-address mask £ 721X
* ipv6 address ipv6-address/prefix-length
4. exit
FIEDEFH
ARV KRFERRETY a3y B#Y
ATvT1 interface type number AE=T2ARIATEREL, AV F—T =R
V74 F 2l — g T— FERBLET,
i
Device (config)# interface Ethernet 0/0
ATFv T2 vrf forwarding customer-vrf-name UEE) VREFA V AZ U AEIIMRERYy NU— 27 % |
AV & BEMT £,
Bl GE) ZOFNEL, A ¥ —T = A A% VRF (2B
Device (config-if)# vrf forwarding green {‘J‘U’ 6%\%75‘3) 6%@5:@A%\gf'@—
ATvT3 A B =T 2 A ADT RLAZFELET,
7 * ip address ip-address mask F 721X - A i
* ipv6 address ipv6-address/prefix-length TPET /A AICHHL S é”bf:ACE?/*/f AMIF L b
T—7 LiZhbHZ L 2R LET,
{1
Device (config-if)# ip address 10.22.22.22
255.255.255.0
F 7o
Device (config-if)# ipvé address
2001:DB8:1::1/64
ATFvT4 exit A HB =Tz AT 4 FXal—rarT—RekT
L, Ze—Lary74Xal—vart—RIAVE
E R

Device (config-if)# exit

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| VRF-Aware 2L

VRF-Aware > RILDERTE

VRF-Aware k> R JLDFER

RV —F ¢ v 7B L OME%E (VRF) Aware 2 R EHERT AI1213. kO~ FEFEHALE

D

FIEDHEE

show tunnel interface

show ip route ip-address

show ip route vrf vrf-name ip-address
ping ipv6 ipv6-address source ipv6-address

ping vrf vrf-name ipv6-address source ipv6-address

A S o

debug ipv6 icmp

FIEDFH

AXFw 71 show tunnel interface
oIy RiE, FTRTO MR A v =T = f AT B RN A R L ET,

&1 -

WL, ¥¥L—T 1 7 7ML (GRE) bRV E—RDTr AL X —T v (PE) b OHT)H]

T
Device# show tunnel interface

TunnelO
Mode:GRE/IP, Destination 10.44.44.44, Source Loopback2
IP transport: output interface Ethernetl/0 next hop 10.0.0.2,
Tunnel header destination 10.44.44.44
Application ID 1: unspecified
Linestate - current up, cached up
Internal linestate - current up, evaluated up

5 -
KIL IPVO/IP k> )L E— KD PE F /354 26O S5 TF,

Device# show tunnel interface

TunnelO
Mode:IPv6/IP, Destination 44.44.44.44, Source Loopback?2
IP transport: output interface Ethernetl/0 next hop 2.0.0.2,
Tunnel header destination 44.44.44.44
Application ID 1: unspecified
Linestate - current up, cached up
Internal linestate - current up, evaluated up

HANFREN, Pl B— RBHERTE £,

R+ 72 show ip route ip-address
Zoavwy NI, FURADRET RV RITFEMRN—T 4 T ERERR LET,

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE

Release 3S (ASR 1000) [ ]



VRF-Aware k> 1)L

B VRFAware FURILDETE

ATvT3

ATv74

ATy TH

B -
Wi, o=V =T 4 T T—=T)NTD R RV RRA L NOPET /NA AEOH KT,
Device# show ip route 10.44.44.44

Routing entry for 10.44.44.44/32

Known via "ospf 1", distance 110, metric 21, type intra area

Last update from 10.0.0.2 on Ethernetl/0, 01:10:25 ago

Routing Descriptor Blocks:

* 10.0.0.2, from 10.44.44.44, 01:10:25 ago, via Ethernetl/0
Route metric is 21, traffic share count is 1

WIiX, VRF 7—7 /T by =0 RIRA o R &FFD PE 7 /31 205 OB T,
Device# show ip route 10.44.44.44

% Network not in table
HAMFEREN, FURNVDGEEN T a— SV =T 4 7 T—=T M DHNE I DR TE £,

show ip route vrf vrf-name ip-address
Zoavy R SEEIP T L RICEEMR L —T « I RER R LET,

5 -
wiX. PEl 2> HAHITY,

Device# show ip route vrf green 10.4.4.4

Routing entry for 10.4.4.4/32
Known via "static", distance 1, metric 0
Routing Descriptor Blocks:
* 10.0.0.2, via Ethernetl/0
Route metric is 0, traffic share count is 1

N RNVGHET R A 1044410, Za—r0L b—T 4 07 T—TWIZH D FHA,

ping ipv6 ipv6-address source ipv6-address
Ioa<y RiE, 2007 3 AROEmROREELZRLET,

51 -
Wi, #AX~— T (CE) 7 /34 A CElIZH\\T CE2 {Zxf L THAT L7z ping 2~ KO T
D

Device# ping ipv6é 2001:DB8:2::1 source 2001:DB8:1::1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:DB8:2::1, timeout is 2 seconds:
Packet sent with a source address of 2001:DB8:1::1

Success rate is 100 percent (5/5), round-trip min/avg/max = 0/2/4 ms

ping vrf vrf-name ipv6-address source ipv6-address
VRF-ping (% VPN #fii 27 A F LE T,

51 -

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| VRF-Aware 2L

ATvT6

VRF-Aware >+ L0BEs I}

WiE, CE2 % LT &7 ping vif =~ RIZ X5 CEl 2260 H T,

Device# ping vrf green ipv6é 2001:DB8:2::1 source 2001:DB8:1::1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:DB8:2::1, timeout is 2 seconds:
Packet sent with a source address of 2001:DB8:1::2%green

FRENTEEHDVPEDEZ R L TWBEEE, VPNAIELSEESNTHET,

debug ipv6 icmp

Zoawy RiE, IPv6 A U H—% v FlEIA v —Y 7 bz ICMP) F 7% 7y a DTy T
Avb—UEFRLET,

51

I Tt E R LET,
Device# debug ipv6é icmp
ICMP Packet debugging is on

*Apr 6 14:08:10.743: ICMPv6: Received echo request, Src=2001:DB8:1::2, Dst=2001:DB8:2::1
*Apr 6 14:08:10.743: ICMPv6: Sent echo reply, Src=2001:DB8:2::1, Dst=2001:DB8:1::2

FKRSNTEHOD D Z R L TV D56, VPNRIELSRESHTVET,

VRF-Aware b > R JLDEREHI

5] : VRF-Aware b > RJILDFHTE (U O—N\ILIL—F 429 FT—TI)LT
DRI T RRADF)

2001:DBe:z:4: se

EEEEEE Tunnel 0 ) REEEE
2001:0Be; 2:1::/64 10.22.22.0/24 10,44, 44,0024 2o001:DBe:2: 2: 64
S = L~ R = L~ = I8
B
CE1 PE1 X PE2 CE2 8

5 - CE1 DB E

ipvé unicast-routing
ipv6 cef
|

vrf definition green
rd 1:1

AVE—TIARABEUN—FKD 7 aVvR—R ba2T4F¥aL—>3> 4 K. Ciscol0SXE
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B 5 VRRAware FURLOBE (FA—NLL—F 42T F—TLTORURIL IV KRS V1)

route-target export
route-target import
address-family ipvé6
exit-address-family
exit

|

interface Ethernet0/0
vrf forwarding green
no ip address

ipv6 address 2001:DB
no shutdown

exit

!

!

ipv6é route vrf green
ipvé route vrf green
|

5l : PE1 DEE

ipv6 unicast-routing
ipvée cef
|

vrf definition green
rd 1:1

route-target export 1
route-target import 1
address-family ipvé6
exit-address-family
exit

|

interface TunnelO

no ip address

vrf forwarding green
ipv6 address 2001:DB
tunnel source 10.22.
tunnel destination 1
exit

|

interface Ethernet0/0
vrf forwarding green
no ip address

ipvé address 2001:DB
no shutdown

exit

|

interface Ethernetl/1
no ip address

ip address 10.22.22.
no shutdown

exit

|

ip route 10.44.44.0 2

ipv6 route vrf green 2001:DB8:2:2::/64 TunnelO 2001:DB8:2:4::2

5] : PE2 DERSE

ipvé unicast-routing
ipv6e cef
!

vrf definition green
rd 1:1

route-target export 1
route-target import 1
address-family ipvé6
exit-address-family
exit

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S

XE Release 3S (ASR 1000)

=

=

8:2:1::1/64

2001:DB8:2:2::/64 2001:DB8:2:1::2
2001:DB8:2:4::/64 2001:DB8:2:1::2

01

:1
8:2:4::1/64
22.22
0.44.44.44
8:2:1::2/64

22 255.255.255.0

55.255.255.0 10.22.22.23

:1
:1

VRF-Aware k> 1)L



VRF-Aware k> # )L

) : VRF-Aware k> RLDFE (FO—NLL—F 125 F—TLTHRURL IY KRS b) [ |

interface TunnelO

vrf forwarding green

no ipvé6 address

ipvé address 2001:DB8:2:4::2/64
tunnel source 10.44.44.44
tunnel destination 10.22.22.22
exit

|

interface Ethernet0/0

vrf forwarding green

no ipvé6 address

ipv6 address 2001:DB8:2:2::1/64
no shutdown

exit

|
interface Ethernetl/0

no ip address

ip address 10.44.44.44 255.255.255.0
no shutdown

exit

|
ip route 10.22.22.0 255.255.255.0 10.44.44.43
|

ipv6 route vrf green 2001:DB8:2:1::/64 TunnelO 2001:DB8:2:4::
|

{5 : CE2 ME&TE

ipv6 unicast-routing
ipvé cef
|

vrf definition green

rd 1:1

route-target export 1:1

route-target import 1:1

address-family ipv6

exit-address-family

exit

!

interface Ethernet0/0

vrf forwarding green

no ipvé6 address

ipv6 address 2001:DB8:2:2::2/64

no shutdown

exit

|

!

ipv6 route vrf green 2001:DB8:2:1::/64 2001:DB8:2:2::1
ipv6 route vrf green 2001:DB8:2:4::/64 2001:DB8:2:2::1
|

Bl : TINA ZAXDEETE

interface Ethernetl/0

no ip address

ip address 10.44.44.43 255.255.255.0
no shutdown

exit

|

interface Ethernetl/1

no ip address

ip address 10.22.22.23 255.255.255.0
no shutdown

exit

AVB—DIARABEVN—FYz7 avR—RrbavIs¥al—

1

23> 4 K. Ciscol0S XE
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B 5 VRRAware FURLOBE (FA—NLL—F 42T F—TLTORURIL IV KRS V1)

Bl FURILEREDHER
CEl 7° 5

Device# ping vrf green ipvé 2001:db8:2:2::2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:2:2::2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/6 ms
Device# ping vrf green ipv6 2001:db8:2:2::2 source 2001:db8:2:1::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:2:2::2, timeout is 2 seconds:

Packet sent with a source address of 2001:DB8:2:1::1

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/1 ms

PE1 726

Device# show tunnel interface

TunnelO
Mode:GRE/IP, Destination 10.44.44.44, Source 10.22.22.22
IP transport: output interface Ethernetl/l next hop 10.22.22.23
Application ID 1: unspecified
Linestate - current up
Internal linestate - current up, evaluated up
Tunnel Source Flags: Local
Transport IPv4 Header DF bit cleared
OCE: IP tunnel decap
Provider: interface Tu0O, prot 47
Performs protocol check [47]
Protocol Handler: GRE: opt 0x0
ptype: ipv4 [ipv4 dispatcher: punt]
ptype: ipv6 [ipv6 dispatcher: from if Tul]
ptype: mpls [mpls dispatcher: dropl]
ptype: otv [mpls dispatcher: drop]
ptype: generic [mpls dispatcher: dropl
There are 0 tunnels running over the EON IP protocol
There are 0 tunnels running over the IPinIP protocol
There are 0 tunnels running over the NOSIP protocol
There are 0 tunnels running over the IPv6inIP protocol
There are 0 tunnels running over the RBSCP/IP protocol

Device# show ip route 10.44.44.44
Routing entry for 10.44.44.0/24
Known via "static", distance 1, metric O
Routing Descriptor Blocks:
* 10.22.22.23
Route metric is 0, traffic share count is 1

Device# debug ipv6é icmp

ICMP Packet debugging is on

VRF-Aware k> 1)L

*Jan 1 10:57:37.882: ICMPv6: Sent R-Advert, Src=FE80::A8BB:CCFF:FE00:5200, Dst=FF02::1

*Jan 1 11:00:18.634: ICMPv6: Received R-Advert, Src=FE80::A8BB:CCFF:FE00:5200,Dst=FF02::

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S
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| VRF-Aware 2L

5 : VRF-Aware k>R LDFEE (VRFTO R RIL Y FKRA 2 F) [ |

5] : VRF-Aware k> RJILDEZRTE VRFTO FURIL TV FRA D R)

2001:DEs:2:4: 084
VRF Green Ml  Tunnelo (N VRFGreen

2001 : DB 2164 1022220024 10.44.44.0024 2001 DB&2: 264

S e W w

CE1 FE1 X PE2 CE2

VRF Red

ey ]

5l : CE1 DEETE

|

ipvé unicast-routing
ipvée cef

|

vrf definition green

rd 1:1

route-target export 1:1

route-target import 1:1

address-family ipv6

exit-address—-family

exit

|

interface Ethernet0/0

vrf forwarding green

no ip address

ipv6 address 2001:DB8:2:1::1/64

no shutdown

exit

|

1

ipv6 route vrf green 2001:DB8:2:2::/64 2001:DB8:2:1::2
ipv6 route vrf green 2001:DB8:2:4::/64 2001:DB8:2:1::2
|

5l : PE1 DEZTE

ipv6 unicast-routing
ipv6 cef
|

vrf definition green
rd 1:1

route-target export

route-target import

address-family ipvé

exit-address-family

exit

|

=
=

vrf definition red
rd 2:2

route-target export
route-target import
address-family ipv4
exit-address-family
exit

|

NN
NN

interface TunnelO

no ip address

vrf forwarding green

ipv6 address 2001:DB8:2:4::1/64
tunnel source 10.22.22.22

AVE—=—T A RBLVN—FYz7 aVvR—RobarIT74FaL—> 32 HA E. Ciscol0S XE
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B 5 VRF-Aware U RILDBE (VRETO hor)L T2 FHRA 2 R)

B V57 ARBEUN— YT avR—FrbarvTaFal— a2 A K, Ciscol0S

tunnel destination 10.44.44.44

tunnel vrf red
exit
|

interface Ethernet0/0
vrf forwarding green

no ip address

ipvé address 2001:DB8:2:1::2/64

no shutdown
exit
|

interface Ethernetl/1

vrf forwarding red
no ip address

ip address 10.22.22.22 255.255.255.0

no shutdown
exit
|

ip route vrf red 10.44.44.0 255.255.255.0 10.22.22.23
ipvé route vrf green 2001:DB8:2:2::/64 TunnelO 2001:DB8:2:4::2

5l - PE2 DEEE

ipv6 unicast-routing
ipvé cef
|

vrf definition green
rd 1:1

route-target export
route-target import
address-family ipv6
exit-address-family
exit

!

vrf definition red
rd 2:2

route-target export
route-target import
address-family ipv4
exit-address-family
exit

|

interface TunnelO

vrf forwarding green

no ipvé6 address

ipv6 address 2001:DB8:2:4::2/64
tunnel source 10.44.44.44
tunnel destination 10.22.22.22

tunnel vrf red
exit
|

interface Ethernet0/0
vrf forwarding green

no ipvé6 address

ipv6 address 2001:DB8:2:2::1/64

no shutdown
exit
|

interface Ethernetl/0

vrf forwarding red
no ip address

ip address 10.44.44.44 255.255.255.0

no shutdown
exit
|

ip route vrf red 10.22.22.0 255.255.255.0 10.44.44.43
!

ipvé route vrf green 2001:DB8:2:1::/64 TunnelO 2001:DB8:2:4::1

XE Release 3S (ASR 1000)
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VRF-Aware k> # )L

{5 : VRF-Aware b > RJILDFRE (VRFTHD R RJIL TV FRA 2 R)

5] : CE2 DERE

ipvé unicast-routing
ipvé cef
!

vrf definition green

rd 1:1

route-target export 1:1
route-target import 1:1
address-family ipvé6
exit-address-family
exit

|

interface Ethernet0/0

vrf forwarding green

no ipvé6 address

ipv6 address 2001:DB8:2:2::2/64

no shutdown

exit

!

!

ipv6 route vrf green 2001:DB8:2:1::/64 2001:DB8:2:2::1
ipv6 route vrf green 2001:DB8:2:4::/64 2001:DB8:2:2::1
|

Bl FTINAZAXDETE

|

interface Ethernetl/0

vrf forwarding red

no ip address

ip address 10.44.44.43 255.255.255.0
no shutdown

exit

|

interface Ethernetl/1

vrf forwarding red

no ip address

ip address 10.22.22.23 255.255.255.0
no shutdown

exit

Bl FURILVEREDIEDR
CEl1 7°%

Device# ping vrf green ipvé 2001:db8:2:2::2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:DB8:2:2::2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/6 ms
Device# ping vrf green ipv6 2001:db8:2:2::2 source 2001:db8:2:1::1
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:2:2::2, timeout is 2 seconds:
Packet sent with a source address of 2001:DB8:2:1::1
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Success rate is 100 percent
PE1 775
Device# show tunnel interface

TunnelO
Mode:GRE/IP,

(5/5)

, round-trip min/avg/max =

Destination 10.44.44.44,

VRF-Aware k> 1)L

1/1/1 ms

Source 10.22.22.22

IP transport: output interface Ethernetl/1l next hop 10.22.22.23

Application ID 1:
Linestate - current up

unspecified

Internal linestate - current up,

Tunnel Source Flags: Local

evaluated up

Transport IPv4 Header DF bit cleared

OCE: IP tunnel decap
Provider: interface Tu0O, prot 47
Performs protocol check [47]
Protocol Handler: GRE: opt 0x0
ptype: ipv4 [ipv4 dispatcher: punt]
ptype: ipv6 [ipv6 dispatcher: from if Tul]
ptype: mpls [mpls dispatcher: drop]
ptype: otv [mpls dispatcher: drop]
ptype: generic [mpls dispatcher: dropl]
There are 0 tunnels running over the EON IP protocol
There are 0 tunnels running over the IPinIP protocol
There are 0 tunnels running over the NOSIP protocol
There are 0 tunnels running over the IPv6inIP protocol
There are 0 tunnels running over the RBSCP/IP protocol
Device# show ip route 10.44.44.44

% Network not in table

Device# show ip route vrf red 10.44.44.44

Routing Table: red
Routing entry for 10.44.44.0/24
Known via "static",
Routing Descriptor Blocks:

* 10.22.22.23
Route metric is O,

Device# debug ipvé icmp
ICMP Packet debugging is on

*Jan 1 10:57:37.882: ICMPvG6:
*Jan 1 11:00:18.634: ICMPvG6:

Z Dt DEEE

EEEH

distance 1,

me

Sent R-Advert,
Received R-Advert,

tric O

traffic share count is 1

Src=FE80::A8BB:CCFF:FE00:5200, Dst=FF02::1

Src=FE80::A8BB:CCFF:FE00:5200,Dst=FF02::

1

HEEE

X=—aT7ILBZA L

IPv6 7 KL v v 7 & 85t

[ Cisco 10S IPv6 Configuration
Guide]

CiscolOS 2= K

[Cisco IOS Master Commands
List, All Releases]
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IPv6 2~ K [Cisco I0S IPv6 Command
Reference]

Cisco I0S IPv6 HEHE [Cisco I0S IPv6 Feature
MappingJ

Z/RFC 24 kL

IPv6 (29 % RFC [1IPv6 RFCs ]
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HESIL. Cisco.com D1 7 A ID BLO/IA
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