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KAV N AT VAR — B EFHEATLOICLE R —ERAZRMET D X IRFF ST —F7 7

F ¥ TT,

BT IVERND DRSS T, BEROFETR RV A F—T 2 f ALEATEET, brx
NDO—RRERGED 1 DI IPX R EDxy hU—27 Fa bhardsr—F v T 7 4 v 7 % IPX &Y
R=FLBNWE Y hT =T DTN, AENLTERFTHZETT, HEXIE, Xy hT—270a7 TiX
2 Xy NU—J O H BV A FTIPX 2T 585461, IP CIPX 2 b7 952 Lick
D, Xy hU—270IZHBIPX A haeFRy NT—27DaT7 2N LTHERETEET,

CiscolIOSXE Y7 "o =T 2HHA L THIATE 2 I EFIERBED b x U > ZHTOFEMIC DN T
1%, [ Cisco I0S XE Interface and Hardware Component Configuration Guidel ¢ [Implementing
Tunnels| T2 —LVESHL T EI,

2N =, N
REALIA—D 4 RADBRESE
T TR, ROMEEICHOWTHBELET,
o =Ry S8 —TxA4ADHFE] (P.6) (MH)
o (XL AU B —T x4 ZADKE] (P.8) (WH)
o VT4 H—=T x4 2A0FKE] (P.10) (HEE)

=Ty A28 —T x4 ADHKE

COEHETIEH, VTR A F—T 2 ADBREFTIEIZOWTHHLET, V=TT A

B—T A RFT, AF—TNMZTDE, Yy N EF T UTHETEH LT DHED, TELTNDE
BT ENTEEST, 20D, V=T Ry 7 S F =T A A TRy NT—=F 2T T/NA 2D
TUOYHEA L F—T 2 ZADRIEIZHEEBEZ T R WBIEL LTHEATLIHE T FL AR &
XICIPT RLAREDLAY 3T FLAZEID Y THEAICHBN T,
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REAvE—Tzq20BEsRE A

N—T Ny A 2B =T 2 A ADIP T RLAZ—ETHY, thof o Z—T7 = AL THEHAIN

]3]

¥t EXEC £— R& A4 X —7 iz LET,
o TulsT IMERENESL, RAU—FEASNLE

ATREH
TWRWHLERH Y £,
FIEDOBE
1. enable
2. configure terminal
3. interface loopback number
4. ip address ip-address mask [secondary]
5. end
6. show interfaces loopback number
7. exit
FIEDEH
ARV FFERETOIVa Y
A7971 enable
Bl :

A5y7 2

AT973

ATy7 4

AT975

Router> enable

j‘o

configure terminal

-

Router# configure terminal

Jua—) ar7 4 Fal—yary T— REEBLET,

interface loopback number

-

Router (config)# interface loopback 0

N—=T Ry LB =Tz AEEBEL,. AV F—T=A
A ary7Z4¥al—vary E—FEBBLET,
o number 51 EFH L, EREIIRETDHAL—T
Ny f B =T A ZADOFEIRELET,
GE)  TERRAIBEZRN—T RNy 7 f B —T = A4 ZADHIT
HIRIZH D T/ A,

ip address ip-address mask [secondary]

Bl :
Router (config-if) # ip address 10.20.1.2
255.255.255.0

N—T Ry LB =T 2 A ZDIP 7 KL AEIREL,
A B =T 2 A ZATDIP ODUHEE A X —T L2 LET,

* ip-address 518% X mask 51¥aER L, v—7
Ny T RUVADH TRy NafRELET,

end

-

Router (config-if) # end

A H—T 2 A a7 4FXalb—rar F— 2T
L. ¥# EXEC =— FICREY £7°,

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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B GE 8- TzAROBEHE

ARV RFERRTIVaY

E]:)

AFw7 6 show interfaces loopback number

#l :

Router# show interfaces loopback 0

EB) V=T RNy 7 A —T o AT HEREE
m~LET,

o number I EHH L., HOLHEDNL—T RNy T A
B —T 2 AT HIERERRLET,

GE)  ZoFITIE. ZOMEEICHEN S DT 2ME
HAEnE+, s>\ Cix, [Cisco I0S
Interface and Hardware Component Command
Referencell #ZM L T2,

AT9T T exit

i -

Router# exit

it EXEC E— R&EH&KTLET,

Bl

&IZ, show interfaces loopback =~ > R226 DM Nl 2R L ET,

Router# show interfaces loopback

LoopbackO is up, line protocol is up

Hardware is Loopback

Internet address is 10.20.1.2/24
MTU 1514 bytes, 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
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,

5 minute output rate 0 bits/sec,
0 packets input, 0 bytes,
Received 0 broadcasts, 0 runts,
0 input errors, 0 CRC, 0 frame,
0 packets output, 0 bytes,
0 output errors, 0 collisions,
0 output buffer failures,

XNAVE—TIAADEE

0 packets/sec
0 packets/sec
0 no buffer
0 giants, 0 throttles
0 overrun, 0 ignored, 0 abort
0 underruns
0 interface resets
0 output buffers swapped out

ZOEETIE, XNV A F—T oA ADOBREFECOWTHHALET, XV A ¥ —T=ARAF, b
T4 T ETANE ) TTEHT 78R aryba—b JURNMROLIHFEZREELET, TXTO
RERINT T4 v I BN A B =Tz A RAZEETEET, IV AV F—Tz2AARFNT T 47
EZETHIEBWMETHI L TEERA, TRIF. NTF 740 v 22T TEET,

XN A B =T 2 AFGECTEDA HA—T 2 A AT 4 Fal— g a~<r L, noip

unreachables =~ > R7ZiF T,
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XWNAE—T 4 ZAMoD ICMP Z|3E

REAvE—Tzq20BEsRE A

ETRfEA vE—D

T7HNVBITIE, XNV A F =T A ATy FREESLD L, L— 213 Internet Control
Message Protocol (ICMP; £ % —x» M1 A v & — 7r han) BERREA vE—TVE Ty
FOFEEILIP 7 FLRAIZEFELTUSE LET, INOLDOREEZERET LN, AvE—TU2RRETIC

Nry b ERBEFRT DL O N &F

TEET,

X AV F =T oA RATEEEINT=Z Ty MZHT BIGE TICMP BIEREA v —VOREET «

=T NIZT BT

X, A v ¥ —TxA4 A 37 X2l — 3 E— KT noip unreachables % i

LET, RNV A F =T 2 RAZEB SN v MOHT DIEE T ICMP BlIEREA v —Y D%
BEHOA, F—T T HITIF A F—T =2 A 227 4 X2 L—3 3 F— FTip unreachables

ZEMALET,

HHEE

By NT—% T FRAL 2T ODXV A v FZ—T 2 A4 ALDPRETEEE A,

show interfaces null [number] [accounting)]

E[:3)

FIEDOHE
1. enable
2. configure terminal
3. interface null number
4. no ip unreachables
5. end
6.
FIED A
ARV FFERET7IVaY
A7971 enable
%l -

A597 2

AT973

ATy7 4

Router> enable

¥t EXEC £— K& A X —7 iz LET,

o T T IMFREINTEH, RATU—FRKEATILE
j‘o

configure terminal

-

Router# configure terminal

Jua—)L ar7 4 Fal—ary ET—REHBLET,

interface null number

-

Router (config) # interface null 0

XNV AE =T oA RAEB/BFEBEL. AV F—T AR
a7 4 Xalb—ary T—RNEBHBLET,

* number 5| EUTHIZ 0 TT,

no ip unreachables

il :

Router (config-if) # no ip unreachables

A B —T x4 ATICMP BIZEARFEA vE—UNEKR SN

Nkl LET,

o« ZDawy NI, TRTOEED ICMP R3ERGEA v
+— y’%%%&ibiﬁ
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ARV RFERRTIVaY

E]:)

AF975 end

#l :

Router (config-if) # end

A B—=—Ta2A A a7 4Fal—ary F—RFNeKT
L. %t EXEC £— FIZED £9,

Xfwjﬁ show interfaces null [number] [accounting]

-

Router# show interfaces null 0

ER) XNV A F—TxA AT HHEREFTRLET,

o X AUE—T A ZADYA . number BIIITFIZ 0
12720 £,

GE)  ZofITIE. ZOMEEICET SN DT 2ME
MEnEd, FMIZOWTIE, [Cisco 10S
Interface and Hardware Component Command

Referencell #ZML T 7230,

Bl

Wiz, show interfaces null =~ > KL 0H 1B 2R L E T,

Router# 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,
5 minute output rate 0 bits/sec,

0 packets input, 0 bytes,

Received 0 broadcasts, 0 runts,
0 input errors, 0 CRC, 0 frame,

0 packets output, 0 bytes,

0 output errors, 0 collisions,

0 output buffer failures,

BIAL B3 —T x4 ADETE

TOEETIE, Y TIA L EF—T oA ADOBEFEIZOVWTHHLEST, VY740 F—7 =4 23, B

0 packets/sec
0 packets/sec
0 no buffer
0 giants, 0 throttles
0 overrun, 0 ignored, 0 abort
0 underruns
0 interface resets

0 output buffers swapped out

1B

fHF oA — MCBERARLS A X —T NI LY, Yy R XY LT TExFET, 7L,
Yy b EUENTEMHA AT 2 A ADY T A U H—T oA RFA F—T NI TEEREA,

ATiR &

YT E =T 2 A ZADIP 7 RLAFT—EBETHY, oA F—T oA AL > THHAIN TR

VERHY FT,
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FIROHE

enable

configure terminal

end

No o ke Dd=

exit

FIED

ATY7 1

A7y7 2

25973

ATy7 4

ATY75

2797 6

25971

REAvE—Tzq20BEsRE A

interface type number.subinterface-number

ip address ip-address mask [secondary]

show interfaces type number.subinterface-number

ARV FFERRT2Va Y

E[:3)

enable

il :

Router> enable

¥etE EXEC £— K& A4 2 —7 Mz LET,

o VT ERERENEL, NATU=REANLE
¥

configure terminal

i -

Router# configure terminal

ra—nN) ar7 4 Xal—ay B— REBEBLET,

interface type number.subinterface-number

-

Router (config) # interface GigabitEthernet 2/3.5

AVE—T oA ADFEFH, AV F—T =4 ADFH, B&
MY TA o H—T A ADFFEREL, A X —T A
A a7 4 Xal—gy B—RPEELET,

ip address ip-address mask [secondary]

%l -
Router (config-if) # ip address 209.165.200.225
255.255.255.224

A B—T A AZADIPT RLAZRIEEL, A V¥ —T =
AATOIP O E A F—T W LET,

end

il :

Router (config-if) # end

f B =Tz A Ay T 4 Falb—ary ET—ReKT
L. ¥+ EXEC E— FIZREY £7°,

show interfaces type number.subinterface-number

i -

Router# show interfaces GigabitEthernet 2/3.5

EE) A v ¥ =724 RAETHHEREERLET,

exit

-

Router# exit

HfE EXEC E— Ra&TLET,
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7

Iz, show interfaces =~ R o O iR L £,

Router# show interfaces GigabitEthernet 2/3.5

GigabitEthernet2/3.5432 is down, line protocol is down (notconnect)
Hardware is c7600 1Gb 802.3, address is 001b.0de6.cl00 (bia 001b.0de6.cl00)
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

REA 2 —T x4 ADETEH

Z 2T, ROBIZHOWTEHBALET,

o INW—T Ry AU H—=T x4 ADHKE : ] (P.12)
o [XNV A H =T ADFHE : B (P.12)

o (VTN H—T A ADERE : Bl (P12)

W—TNR Y A28 —T x4 ADHRE : B

WIZ, W—T Ny 4 —T AR loopback 0 DFXEL —7 L ADHERLET,

interface loopback 0
ip address 209.165.200.225 255.255.255.0
end

X AVB—T4RADEE : I

W2, NV A H =T ADREY—7 AL ICMP BERFER v —VDOREFEFEOH Z R L E
T ANV A F—T 2 RTEEENTZTRTONY y MIFEFESN, ZOFITHE, XV A F—
Tz A AZERFEEINTZ Ty MCHRTDIEETHEHEEEIND ICMP A v —URERINET,
interface null O

no ip unreachables
end

HBIAL B —T /A ADETE : Hi

WL, W ITA Vv H—=T 2 ADRE =T ADH &R LET,

interface GigabitEthernet 2/3.5

description *sample*

encapsulation dotlQ 2339

ip address 209.165.200.225 255.255.255.224
end
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BRE
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<~ KE—F, 774/ ME, <~ NEE, #/HE
DOFEFHE, L0

[ Cisco IOS Interface and Hardware Component Command
Referencel

T _T?D CiscolOS XE =<2

e [Cisco I0S Master Command List, All Releases]

e Command Lookup Tool

Cisco IOS XE Interface and Hardware Component = >/
TA4F¥al—ary EVa—)b

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

BGP TON—T Ry o —T A ZAOM Ik
TR TR EW

[Sample Configuration for iBGP and eBGP With or Without a

Loopback Address]
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MIB
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Fixb £ A,

BIRL7=7 Ty b7 4—L,CiscolOSXE V7 bo =T U U —XA,
BLUOHREE v b MIB OB AMRELL U rr— RT 51T,
%@ URL 123 % Cisco MIB Locator Zffifl L £,
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CAAED v 7 EDMOFRA R EBIETE, RAMICIPVA A V7T AN T 7 F v 2L TIPV6 % v b
U— 7 fFTEET,

AVBA—TIARABEUN—FIz7 aviR—Ro b arvI24F¥alb—ar 4K
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ok LORE-ET HE B

ISATAP /v — % Ti, ISATAP HA NIkt L TEHEN L —F 7T RARAZA XA b Ry NT—T3RE
DY R—FENET, ZOMWEICEY, 2947 M, A =03y MR LEZEBEAIIT L Ebh
DREETTAT Y NAHICABMICEITTEET, £70, A M TEREZITTAHA L OFRETHZ &
HT&x£9, ISATAP I, [EED2=F v XA FIPv6 L7 4 7 A (/64) TR SN 2WHe IPV6 7
FLAEXRZHHALET, 2oL, Vorza—bLrEmidZa—r (6tod V7 4 7 A% ET)
2D ENTE, IPVONLN—T 4> 7 %ua—hVEREFA X —Fy FTAX—=T I TEET,
IPv4 7 RV RIZIPv6 7 RV AD %KD 32 £y N TS, BE) IPv6-in-IPv4d b RV T %A
F—7 NI LET,

ISATAP Fo RV 7 AAD=ANEFMOBE F R T A =X (IPv6 6tod bRV 772 &)
LTI, ISATAP 1 77 AAEICIE72 <. #r FAD IPV6 /N7y R EIRIET 2 X o @EFHSh T
ij‘o

ISATAP i, 64 Y bDIPv6 L7 4 7 ABLV64 By bDA L H—T = A ZAiHFf 2 Eira=
FXY AL T RLRAEHFERALET, 47 —7 =1 ZFBI 1L, BIER EUI-64 JEX TER S, Z D
KT BHIDO 32 By MMIZZ DT KL AN IPv6 ISATAP 7 KL A Téh b Z & %759 000:5EFE & \»
IENEENET, £ 31T, ISATAP 7 FLAD LA T U &R LET,

%3 ISATAP 7 KL XD

64 Ev k 32Evk 32Evk

Vo7 m—Hh)vEiziz/ m— |0000:5EFE ISATAP VU > 7 @ IPv4
SNV IPV6 2=F v A K L 7 RL A

S

#£ 3R TEEBY ., ISATAP 7 RL AT IPv6 L7 4 7 ZAB L NISATAP A v X —7 = A4 AB 1T
R SNET, ZOA X —T oA AR TITE, L Pvd V7D IPv4 7 RLAREENE
T, TV 7 47 AH 2001:0DB8:1234:5678::/64 T, H®HIAEITZ IPv4d 7 KL A 10.173.129.8 D
A, EBEO ISATAP 7 KL AR ED L H 122D 0 EROFICR LET, ISATAP 7 KL A Tix, IPv4
7 FL 21X 0AAD:8108 D & 970 16 i L TRBELSNE T,

2001:0DB8:1234:5678:0000:5EFE:0AAD:8108

Path MTU Discovery (PMTUD)

(F)

Path MTU Discovery (PMTUD) (X, GRE F£7 X IP-in-IP h> F )b f X —T = f ATA F—T VI
TEET, P A X —7 A ATPMTUD (RFC 1191) A 3x—7 1 DH4E. +—Z1% GRE
(F£721Z IP-in-IP) F > %V IP 34 v M2 LT PMTUD W% E4T LE4, L—HiE, brxric
A>T BIEDT—X D IP 737 v ML CTHIZ PMTUD L8 % 3T L £9, PMTUD 84 1x—7 b
D4, Don't Fragment (DF) By 3T _RTOART v MIRESND D, bR 2T 58
Ty MIHLTERNTY Yy hOT7Z T AT —vaidfFESRERA, PRV ASTZR Ty EBRZ
D3y bO MTUEL W /S W MTU &R0 7 T2 &0 "y MNIEESHL, X7y
k ™15 T2 Internet Control Message Protocol (ICMP; A > % —% v bl A v & —Y 7m fhaL)
Ay E—UNREINET, ZOAyE—UiE, 77T AT —varPERINEZIE (LMLFFAIE
NigmotzZ &) BLUNTry "BRBEEINAFINE /-2 27O MTU 25 LET,

roZ A2 E—Tx2A4AZADPMTUD IZ., PRV = RABRA VIR R RADNATAL—EITE -
THABRENDICMP X v —V2ZETEAZLZERLET, 77 A7 U — ez @ LT
PMTUD %A+ 5802, ICMP 2 vt —UNZETEH 2L AR L TIIEEN,

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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k> F D7y MZK LT PMTUD % A % —7 /W23 5121%, tunnel path-mtu-discovery =~ > K
EHEAL, bR ® PMTUD /XT A —X &89 5 121%, show interfaces tunnel =~ > F&ff L
*9, PMTUD BE8I{ET D o xv £ ¥ —7 = A AFHE,. GRE B X O [P-in-IP 7217 T,

FoRILVHQOS A7 3>

)

R A X =T =2 A AL, WA U H—T = A A LRI UEED Quality of Service (QoS) #4#E
PAR—FLET, QoSIZEV, Iy al ZJUT 4N NT T4 T DNRT F—~ ARMFIITR
FANATRER LUz 3 5 FiENRIE S ET, PR QoS A7 v a v THAR—hMINBHHEAIC
I%. Generic Traffic Shaping (GTS; Y=V v ’NTF7 7497 vx—ELUT) ORIV A F—
7 A A~OEEE AR, Modular QoS Command-Line Interface (MQC; E¥ =7 QoS =2~ K7 A
VAVE—T A R) BERLEI FAR—ADT = — U I RENEENET, Flo bR AV
H—T A RE, VTAR=ZADOKRY 7 ¥R — F LETH, Committed Access Rate (CAR; B
A7 78X L—1F) I FA—FLEEA,

GRE h > /L TClik, L—HF X, ToS 731 @ IP precedence £ MiZE b RNV EIINE 7 > b %
A TEME LTINS GREIP ~y ¥ —{Zat—TXxEF, FoRXLOTy RFA Y MEoFML—%

i%. IP precedence fEZ A L T, QoS #kE (K V > — L—7F ¢ 7, Weighted Fair Queuing (WFQ;

BEAAHT S ¥ = —1 7). Weighted Random Early Detection (WRED; EA&fF1T T > & A B HR
H) 722&) miFie sy hERETEET,

o RNVEFRITR b~y X —IZ L 5Ty M3 I T LS TV DA, QoS HaEIZiLd <
Ty MO~y F— ’i’uﬁ’\f/\b‘/ FEIELLDETAH I ENTEERA, FL bR Z@ET 58
7y MEI, AU R Ny X —%Fold, MLV F—T oA AREHEL TWDLEHE, X7 v b

R bNET, 2L 2oy ME, bR Y U 7HICAETE, QoS OHE[IL fﬁﬁfﬁ%
AT T, P A Z—T 2 ALEFERIFZ VSN =~ P ETHEILEITD Z LT
xE7,

J TG AR—ADY = — 7N Class-based WFQ (CBWFQ; 7 7 AX—2 WFQ) X, ~/VF KA
VR AVE—=T A ATEIR—FSEFA,

Mot A8 =T A ATO—EHOD QoS HRED EEHIEDHNZH>WTIE, ThorRL A2 —T =
A AZBIT D QoS A7 v a vORE Bl (P34) 2R LTI X0,

o RILDERERE

2T, ROEEICHOVWTHALET,

o [hyRN ZATOWE] (P13) (WIH)

e [GRE hrxro#E) (P14) ((EE)

e [GRE/IPV6 b 3O (P18) (EE)

e [GRE h> @ IP #ELB LUGESED VRF 2 o "— 7O E] (P.20) (EE)
o [IPv6 Moo FBEERE] (P21) ((ER)

o l6tod b O E] (P23) (HEE)

o [ISATAP b /LD E] (P25) (HEE)

o ThMUXNVORELIEOHER (P27) (EE)

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F
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oIV B A TDRE

MRV ERET HRENS, BT D h RV DZ A TEREST DLERHY £7,

FlENHEE

e RNyukrVy FubanritRELET,

o VEZISU T, tunnel mode =~ K ¥—U— RZHRELET,
FlEDEFHA

1. RNy Uy ZJu barzikELEzdT, Xvkr Uy Fa bardid, 17evbodg s
=0 = 2 G B

2. VEEZS U T, tunnel mode =~ > F F—U— RAPRELET,

# 41z, tunnel mode =~ N CHEMATZ2@EURF—U— NERET D HEEZRLET, ROEET
%X, tunnel mode =~ NIZBH#ET HF—U— RETFRRENET,

e GRE/IPv6 b FILDFEE
o FHIPv6 N RILDERE
e 6t0d4 h I RILDFTE

e ISATAP F » FILOFRE

® 4 PRI E—FOIATYF F—TJ—FORE

*—7—F B i

dvmrp TFTUYRABUART ML=V FXY AN V=T 427 7ua hajin
DI T OFERZEET 5I12iE, dvmrp ¥—7U — R &4 H
LET,

gre ip IP T? GRE 1 72/ LD Z45E T 2121%, greip ¥—U—
RaEfHLET,

gre ipv6 IPv6 T?D GRE # 7ML AZHRET 5121%, gre ipve F—
T—REFEHLET,

ipip [decapsulate-any] IP-in-IP 7 7w/ b O i 248 E 9 5 121X, ipip ¥—V— FN& 5

ELET, 72 3 D decapsulate-any ¥ —7 — L, H5 b
VAN A HE =T 2 ADEEDED IP-in-IP LRI EKT S
TET, SO RNVERENT T4 v 7 BBELETAN, T
BEOBEOVE—F b = RRA 2 MEI, 20X ICHRE
SN h NV ESEEE LTEATE 2 LICHERLTLEE
Uy,

ipvé6 IPv6 TOPH/ 7 v b bV v 7O AZERET I,
ipv6 ¥— 7 — RZHALET,

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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RDER

=4 FoRIL E—FOaATY K X—7—FORE (HE)
F—J—F B
ipv6ip IPv6 Xyt Vy Jr bhart LTHEAL, IPvMEXFx U7

(I7'n) a balBXO M7 AR—K 7 b3/l
FHELTHEATZZ E2BET DI, ipveip ¥—U— R& A
LET, BMOF—U— REFEHALZVWGEIE, T8 IPve b
FANRESNET, BNOF—U— RZ2MH LT, IPv4 A,
6tod, F721L ISATAP 0% b XL ERETE ET,

mpls Traffic Engineering (TE; N7 7 4 v 7 = Y=7 V7)) b
FIVDFEEZ MPLS O Z48ET 2I121E, mpls ¥—7V— K%
EHLET,

s IPTF—Z Ny bEEETDLEIIC XNV ERET HIT1E. IGRE MR ADiRE] (P.14) I
W FES,

o IPV6 T—H% Xy FEBETH LI MU RAERET DL, TIPV6 AT A —"—1L A Frx
v (P8) ZMERL., WOEEoWThnicERET,

— [GRE/IPv6 k> D% E] (P.18)
— MIPv6 b o F@EEE) (P21)
— T6tod b xADFEE] (P.23)

— [ISATAP hr D iE] (P.25)

GRE k2 RILDERTE

GRE b RV EBRETHITIE, WOEEEZEITLET, bR A X —T =2 AEHHLT, @
JabhariEYiR—hLARWRy U= ~Tabha) NI T7 40y BmBSEET, FrrrERE
e H|ZE, PR A B —T oA A% 2 ODIL—FZEFZNFNTEREL, TDORU RV L Z—

T2 A AVAENWESZRTHZENRMLETT, FAL—FTHE, PRV A F =Tz AFXL A3 T
FLZZEH L TRETDHIHLENHD ET, PO RRA U b, PURAEET. BLO M
INFEHEEZL T, P RVOIATERIRTILERNHY ET, A7 a VOFIEEZETLTC, b
VENEHAR A RTEXET,

M R RV OMANI L —Z ZEHETDHEIICLTLEEY, PRV ORATETRRESN TN D
f. =TT IATRRESNTORNVED) MRV A0 Z—T A R3T7 v 7 LIRIEIZ/ 5 T
WETA, PRI ATy MIFEESNET,

GRE bR X—TF7547

F—TTIAT Sy MEL P AT EAEE N GRE F Y AAEN LTRESNAD KO RETE %
o X—TTIATBERSND V= b & A2 0 —T = ABHT 27 4 TR E TF /A DI
KR LTR—TT I47 X0y NORREERTT DR EIRETE ET, GREX—7T 7147 <4y
ME, P RAOBMELZAUORO LB ENETHRETEET,

FIARBEKUN—FD7 aVviR—Ro b arv74Falb—>3> HA4F
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ATREH
COEETR U RVORETLE LU HERT WIS v ¥ —T oA ZANT v 7 LTBY, @R IP 7 K
VAZMA L TREENTWDZLEHRLET, "— U =7 OEFHPAB IO, v 24 —T =1 X
DMWY AFFICET DB RICOVWTEL, ZHEHORGEON—FY =T OWMY T B L UOREICHT L~
=aT NV EZRLTIEEN,

FIEDOHE
1. enable
2. configure terminal
3. interface type number
4. bandwidth kb/s
5. Kkeepalive [period [retries]]
6. tunnel source {ip-address | interface-type interface-number}
7. tunnel destination {/ostname | ip-address}
8. tunnel key key-number
9. tunnel mode {gre ip | gre multipoint}
10. ip mtu bytes
11. ip tcp mss mss-value
12. tunnel path-mtu-discovery [age-timer {aging-mins | infinite} ]
13. end

FIEDEH

AR RERERETIaY B#

AF¥971 enable

i -

Router> enable

¥t EXEC £— F& A R—7 VI LET,

o T v IMFREINTESH, RATU—FRKEATILE
j‘o

AF97 2 configure terminal Ja—N)ary7Z 4 FXalb—rary ®T—REEEBELET,

-

Router# configure terminal

ATv7 3 interface type number A HE—T 2 ADEA T LEERIEEL. AL —T =

A A A7 4Fal—ary T—RElBLET,

Bl : o hUFVERRET DHITIX. type 51U tunnel % fFH
Router (config) # interface tunnel 0 L%,

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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E]:)

AFw7 4 bandwidth kb/s

#l :

Router (config-if) # bandwidth 1000

AU =T oA AT HBIEOWBIEZFHE L. B

T bhart@ELET, Xy FORBIERASH

5 R EERIREEE LET,

o WHIELZ Xy MEBHA (kb/s) TRET HITIL,

kb/s Bl¥ &AL £,

GE) ZHIIN—T 4T NI RA=EZDRHDIH, WY
AVE—T oA AFHEBEERITILETA, b
I A B =T 2 A ADT T F IV OHIE R E
1% 9.6 kb/s T9, b > F/LOHRINE % ) 72 12 5%
ETALERDHY £,

AFy7 5 keepalive [period [retries]]

i -

Router (config-if) # keepalive 3 7

LE) PNV A v H—T AR Fa harng R

MBI B ET, TAABIGERLTE—T T 747 X

oy NOREERITT AR ERE LT,

e GREX—77 747 Xy ME, borxrolE
MmO EB 5 TTHLRETE 7,

o GREX—7 774 7% XNVOMMTRIE LIS
G V7 OEMD period B1EE L O retries 515X
B AEICRETEET,

GE) Zoa<wr BRI ER—FEnb0iE, GRE &A1
Ky —RA v b bR ATET T,

(G¥) GRE ForxVOF—7F7 54 7HEIX. VRF v
FILTIEHRELRNWTLIEE N, ZolARrEbE
DOREREIZ T R—F SN TWVWEFA,

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

i -

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

PRV DEETLERELET,

o HFEILIP T FLAZIRET DITIE. ip-address 518 %
ERLET,

o HHTHALH—T oA REH/ET HITIE,
interface-type 5135 X N interface-number 5145 % fifi
ALET,

GE)  BURAOBETLLSLEDIP T KL AT, 2250

TEBI DT NA AL TERT OLERDHY £7,

AZF97 7 tunnel destination {hostname | ip-address}

#l :

Router (config-if) # tunnel destination
172.17.2.1

M XNDOTRERELET,
o KA NDSIEDOLAFIZIRET D21, hostname 5%
BELET,
o RALDFEHEDIP 7 FLAEIRET DI,
ip-address G A FRE L ET,
(GE) FrRAVOFEETEHEDIP 7 FLRIE, 2250
B DT NA A ETERTHIMLENH Y 7,

AVBA—TIARABEUN—FIz7 aviR—Ro b arvI24F¥alb—ar 4K
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27979

AFy710

AFy7 1

ATyT12

ATy7 13

FriroxRgsz B

ARV RFERRTIVaY

E]:)

tunnel key key-number

-

Router (config-if) # tunnel key 1000

(AFvay) b A E—T A ADID F—%A
F—=T I LET,

o KNy FTEIREND bR F—%#BT 521,

key-number B1HUEH L ET,

o XA DID F—iL, BMEOLLEX= VYT 4R
ELTHERALT, MY — AL D/ b ORI
RERERCTHAEBIETE £,

Zoa<wy RRYFR—FEN5DiE, GRE b x
N AVHE =T A AT TT, B2V 7 0 HEY
TIOX—TRFTDHZ LITHRELEEA,

(3)

tunnel mode {gre ip | gre multipoint}

i -

Router (config-if) # tunnel mode gre ip

Mo XA THEREND D b7 a hariziEE L F
‘é—o

o IP 7 LTO GRE OfFEAEZIEET H1Ci. gre ip
F—U—F&fEHLET,

e Mitipoint GRE (mGRE; ~/LF A >  GRE) Off
HEEET 5121, gre multipoint % — 7 — K % f# H
LET,

ip mtu bytes

il :

Router (config-if)# ip mtu 1400

ULE) BA v X —T oA ATEEENAIP 7y FO

MTU A4 XEZELET,

o AU —T A RAHEHEINTWVS MTU % IP X7 v
N2V L7286, DF By RBRESNTWRITH
i, CiscolOSXE Y7 o= TIXIP X7y &7 T
TAYMELET,

o WMBEAT 4 T DT RTOT A AREET 512, [H
C7'm ha) MTU DPRESNTHDILERH Y F7,
e IPv6 /37w Mkt LCIX, ipv6 mtu =~ > K& 4
LET.
A7 7 12 T tunnel path-mtu-discovery =~ >~
RBA F =T N> TWBHEAIE, Zoa~vy
RERELRNTIESV,

GE)

ip tcp mss mss-value

-

Router (config-if)# ip tcp mss 250

(&) V—& ECHMBEITR T 5 TCP #ktiokt LT,
Maximum Segment Size (MSS; fx k&7 2 b 4 X) %
HBELET,
o TCPHEHHIKTHRKNE ST AL b YA X% 1 FHAL
THET H1I1E. mss-value B AL £,

tunnel path-mtu-discovery
{aging-mins | infinite}]

[age-timer

-

Router (config-if) # tunnel path-mtu-discovery

(f£%&) GRE £721Z IP-in-IP ho %)V £ L F—T = AT
Path MTU Discovery (PMTUD) %A x—7 MZLE7,

o huXN Ay BE—T A ZATPMTUD 21 F—7/LIZ
L7-%4&. PMTUD iZ GREIP kb X4y FHIC
BEL, bR/ 2 RRA > MDA ZRNDOT TS
AT —va rERKRICMA £,

end

il :

Router (config-if) # end

A VB =T a2 A AT 4 Fal—ay FT—ReKT
L. ¥# EXEC =— FICEY £7°,

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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ROIEE

Fh XV ORE L EEORMRE) (P27) ICERET,

GRE/IPv6 ~ 2 RILDEETE

;

AT

FIEDOHE

ZOEETIE, IPv6 Xy hU—27 ETOD GRE M RADOREFEICHOWNTHBHALET, GRE ho*x
NERELT, IPv6 Xy NU—Z7@ENLTEITL, IPv6 b RV IPV6 /N7 v M &2EREL T,
IPv6 b R IPv4 Ry D EREGETE £T,

GRE/IPv6 F > FILIMBESNTWABIFE, IPv6 7 FL AL b RO EE B L U%ELICE Y 4T
bNET, bRV A F—T oA AT, IPVE T FLRAEITIPV6 7 KL AOW T EZEID 4T
HZENTEET (ZDZ EE, UBROEETIIRENTWERA), FEIRE I bRV Ok
DARAREFRFILV—#F, IPvd 7a hal XZ v 7 BXRIPv6e Vv ban A& v 7 YR — 95
VR F9,

enable

configure terminal

interface tunnel tunnel-number

tunnel source {ipv6-address | interface-type interface-number}
tunnel destination ipv6-address

tunnel mode gre ipv6

ipv6 mtu bytes

© N o g kN =

end

AVBA—TIARABEUN—FIz7 aviR—Ro b arvI24F¥alb—ar 4K
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FlED 4
ARV RERERTIVaY By
AT7971 enable ¥+ EXEC ®— K& A x—7 L LET,
e T IRRRINTEL, NRAT—REANLE
UK B
Router> enable
AT7972 configure terminal Jua—sL ar7 4 ¥ab—vary ET—RzELET,
Bl :
Router# configure terminal
AF97 3 interface tunnel tunnel-number Mo ZNVDA L E—T oA ABLOHBZZIHEL, 4
A—TxzAAar7 Fal—varT—REBLE
B - R

Router (config) # interface tunnel 0

AT797 4 tunnel source {ipv6-address | interface-type FETLIPVO T FVAEITIEETOALA L H—T = A X

interface-number} A TBIONMN XNV A B =T 2 ADBFEIRELE
\j‘e

Bl : e AUB—T A ADIATBIOEEHEE SN TH

Router (config-if)# tunnel source HEE. FOAL A —T 2 A AL IPV6 7 KL A& f#

GigabitEthernet 0/0/0 L CRET LT 4.

GE) Zoar7XAMCHEHINLIMLETRERS
NET, Sz >V CiL, [Cisco I0S IPv6
Command Reference] %ZH L TSV,

ATY7 5 tunnel destination ipvé6-address Mo A B —T 2 A ADSEHD IPv6 7 KL A ZFEE
LET,
Bl : (F) Zoar7XFAMCHEHAINIEIETNRRS
Router (config-if)# tunnel destination NET, FHEMIZoOWTIL, [Cisco I0S IPv6
2001:0DB8:0C18:2::300 CommandReference.ﬂ BHEBLTLE X,
A7976 tunnel mode gre ipvé GRE IPv6 b /L% LET,
() tunnel mode gre ipv6 =~ NI, Fr R Dh
UK Tk a hak LT GRE #fELE T,
Router (config-if) # tunnel mode gre ipvé6
27971 ipvé mtu bytes ER) HA 2 F—T7 = ATEESND IPV6 N7 > D
MTU ¥ A X&FHELET,
Bl :

Router (config-if) # ipvé mtu 1400

A7978 end A UE =Tz AR AT 4 Falb—Tay ET—RNEET
L. ¥# EXEC =— NIZREY £7,

-

Router (config-if) # end

ROIEE

TR RV OBGE L BEOTRS ) (P27) ICH#ARET,

AVB—TIARABEUN—FIz7 aviR—Ro b arvI74F¥alb—ar 4K
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GRE FoRILD IP EEFTH EUVIBED VRF A N—2 v TODHKTE

COMFETIE, PRV DOREITBIORLEELEED VREF 7 —7 VBT 5 & 5 ITRET 2 5IEICD

WTHA L £,

FIEDHE

enable
configure terminal
interface tunnel s/ot

ip vrf forwarding vrf-name

© N o o A~ e Ddh =

tunnel vrf vrf-name

FIED

AT97 1

ATy72

ATY73

A7y7 4

AT975

AT976

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F

ip address ip-address subnet-mask

tunnel source {ip-address | type number}

tunnel destination ip-address {hostname | ip-address}

enable

i -

Router> enable

KM EXEC =— R& A F2—7 iz L £,

o TRV ENRRRINIEH, NAU—REANILE
‘é—o

configure terminal

-

Router# configure terminal

Jua—r)L ar7 4 Fal—yary ET— REEBLET,

interface tunnel slot

-

Router (config) # interface tunnel 0

WMELIEA LA —T A ADA L H—T A A AT 4
Fal—varyE—FNERBLET,

ip vrf forwarding vrf-name

i -

Router (config-if) # ip vrf forwarding vrfl

FoFN A B =T A AZEEAST 5% VRF & E#
LET,

ip address ip-address subnet-mask

-

Router (config-if)# ip address 10.7.7.7
255.255.255.255

IP7 RLVABLOY TRy b A7 2R ELET,

tunnel source {ip-address | type number}

-

Router (config-if) # tunnel source loopback 0

bRV DRETLERELET,
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ARV FFERET7IVaY B
AFY7 7 tunnel destination {hostname | ip-address} ro L DsESEEEFR LET,
Bl
Router (config-if)# tunnel destination 10.5.5.5
ATy78 tunnel vrf vrf-name N Ry NOREET T DWELA X —T =4 AT
BT 55 VRF 2 E# L ET,
i :
Router (config-if) # tunnel vrf financel

RDER

Fh 2N ORE EEEORHE) (P27) ICERET,

IPv6 k> RILDFENERTE

ZDOEETIE, IPV6 A —N— LA I RO FERREFEICOWTHB LET,

ATiR &

IPv6 b2 R EFECHRELZGES, IPVO T LA RNV AV F—T 2 ATHREINET, F
7o, PFEIRESNZIPVE 7 FL AL b R VORERBLOSEICH Y Y TonEd, FEREIN
72 R RIVDFEEEOR A N FEIIN—ZIL, IPvd 7a ba) AZ v 7 RBEIONIPV6 7 h 3Ly AH
JHEYVFR—NTDHILERDY £7,

FIEDHE

enable

configure terminal

interface tunnel tunnel-number

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

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

tunnel mode ipv6ip

© N g bk~ v N =

end

AVB—TIARABEUN—FIz7 aviR—Ro b arvI74F¥alb—ar 4K
| "
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W (o orLORESE

FIED

ATY7 1

A7y7 2

25973

ATy7 4

ATY75

AT976

ySTPA

ATY7 8

ARV FERRT2Va Y

E[:3)

enable

-

Router> enable

¥ HE EXEC E— R& A Xx—7 L ¥,

o THrUTERERENLL, NATU=REANLE
¥

configure terminal

i -

Router# configure terminal

ra—r ) ar7 4 X¥al—ay B— REBEBLET,

interface tunnel tunnel-number

#l :

Router (config) # interface tunnel 0

roZNADA B —T 2 A ZABIOREE2EEL, 1
B—T A A AT 4 Fal—ay T—RNEPEEBLE
K

ipv6é address ipvé-prefix/prefix-length [eui-64]

-

Router (config-if)# ipvé address
2001:0DB8:1234:5678::3/126

AU BHE =Tz RAZEIDETHND IPV6 Xy NU—7 &
HBEL. AV FZ—T A ZATOIPv6 W % A x—T LT
L/i‘j‘o

GX) IPv6 7 R L ADFRFEDFEMIL, [Configuring Basic
Connectivity for IPv6| £ a— /&R LT &

S,

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

-

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

BETIPVA T RLRAERRRETLA VF—T = A XA

TEBLOR I RNV A E—T oA ADEFERELET,

o AVH—T 2 AANRHEINTWDEHE, TOA v
B —T A ZZIPVA 7T RLAZFER L TRET 544
ERHY ET,

tunnel destination ip-address

-

Router (config-if) # tunnel destination
192.168.30.1

MR A B —T = ADSEHED IPv4 T F L AL FEE
LET.

tunnel mode ipvéip

-

Router (config-if)# tunnel mode ipvéip

FEHELZIPV6 b RV EIRELET,

(G¥) tunnel mode ipv6ip =~ > KiX, F&IPv6 b1 x
JVIEFIZ IPVE %8y Y% 7r h okl LT
EL. IPvdZXx VT (W7EME) Trbhan
BIRINIZVAR—b 7a bavofmlké LTH

ELET,

end

-

Router (config-if) # end

A VB =T x2A A AT 4 Fal—ay FT—REKT
L. ¥+ EXEC £— FIZREY £7°,

ROVEZE

[h RV OBRGE EBEORERS ] (P27) 12

EAHET,

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F
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6tod U RILDEETE

RIiR M

HHEE

FIEDHE

ZOEETIE, 6tod T—— LA FURADOBREFEOWTIHHLET,

6to4 b XTI, PR eLIE, BERL—XDIPvd 7 KLV AIZL o TRESNET, ZOT K
VAL, V7 0 7 A 2002::/16 LESE S 40T 2002:border-router-IPv4-address:: /48 &5 BT/ D
T3, 6tod F U FRADOFKMOBERNL—ZIL, IPvd 7a ha)L A v 7 BLOIPv6 7’1 k2L &
2y 7 DOWMFEYR— N THILERH D ET,

N—Z THR— N ENDHFRET, IPv4d B R 2B LW 6tod IPv6 F o RLENEI 1 DT TT,
[ CA—Z TWGFD bR XA TORELZRIRT 25613, ZNOBRCEETELA LRI D
WD L HEBEL £,

6tod R XL IPv4 B b U RANE LA VX —T 2 A4 AeHEFTEXIRVERBIZ, ZhoBnE i

NBMA [RA Y NY—<VFRA N TR VI THY, ZEHILINZ Py D AR —2%
BEA VAT oA ADE Iy b A MU —AZHERSTHI2E,. b RAOEET LMERT
RN DTYT, LB oT, IPvd 7 ha XA TN 41 ONry DA Vv HZ—T = A AZBET
HEL ZONTy MMIIPVE 7 KL ARIZHEASNT, IPv6 b pm v f VX —T =2 A B 7 ENE
I, 7=7F L., 6tod Fr R L IPvA B R U RAREI DR ETA v X — T = A ZELEF LTV EEE,
N—=HE, BEASAT Y FEEIY Y TEREIPVE hor v A v F—T oA AZRBITEEHEA,

FEIb L RMT TRA L MY —=RA Vb V7 THY, brrxbd IPvad XEL e IPv4A 55588 L BT
EBEINTVWBEDOT, IPV6 DTFEHRE P R NMERICEETA v 2 —T =2 A2 HETEE T,

enable

configure terminal

interface tunnel tunnel-number

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

tunnel source {ip-address | interface-type interface-number}
tunnel mode ipv6ip 6to4

exit

© N g bk~ v N =

ipv6 route ipv6-prefix/prefix-length tunnel tunnel-number

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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FIED

ATY7 1

A7y7 2

25973

ATy7 4

AT975

A797 6

ARV FFERRT2Va Y

E[:3)

enable

-

Router> enable

¥ HE EXEC E— R& A Xx—7 L ¥,

o THrUTERERENLL, NATU=REANLE
¥

configure terminal

i -

Router# configure terminal

ra—r ) ar7 4 X¥al—ay B— REBEBLET,

interface tunnel tunnel-number

#l :

Router (config) # interface tunnel 0

roZNADA B —T 2 A ZABIOREE2EEL, 1
B—T A A AT 4 Fal—ay T—RNEPEEBLE
K

ipv6é address ipvé-prefix/prefix-length [eui-64]

-

Router (config-if)# ipvé address
2002:c0a8:6301:1::1/64

AV B =T 2 AZED B THND IPV6 7 L AZIEE
L. A X —TxAATDIPv6 LBLZ 4 X —T W2 L E
j‘o

o RHDOT VT 47 Z2002::/16 1ZHE< 32 B ME, b
YANAVEETRICE D B THATND IPv4 7 F LRI
Y LET,
IPv6 7 F L ZDFRE DML, [Configuring Basic
Connectivity for [IPv6] E¥ 2 —LEHML T2
S,

GE)

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

#l :

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

BEITLIPVE 7 RV AE LI EE A v —T = R Z A

TEBLIRFN RNV A B —T oA ADEFEFEELET,

(G¥) tunnel source =~ FTHREINTWELA X —
Tz A ADEA TELOREEZIL, IPvd 7 L A%
AL CRET A ENMNETT,

tunnel mode ipv6ip 6to4

#l :

Router (config-if) # tunnel mode ipvé6ip 6to4

6to4 7 KL AEFEM LT, IPv6 A— =LA b F %
RELET,

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F
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ARV RFERRTIVaY

E]:)

AF9T T exit

-

Router (config-if) # exit

A BE =T A A a7 4Fal—ary F—RFNeKT
L, ZJu—nN)L arv74F¥al—ary E—RNIREV ¥
7

AFv7 8 ipv6é route ipvé-prefix/prefix-length tunnel

tunnel-number

-

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

HBEENTWAS R RV A B2 —T = A Z~D IPv6 6tod
TVT 47 Z2002:/16 DAET 4w —hERELE
KR

GE)  6tod A— "—1L A PURNLEHRET DR, 6tod b
VA HE—T 2 A A~DIPV6 6tod T LT 4
Z2002:: /16 DAFT 4 v 7 V— NERET HLE
NHET,

e ipv6route =~ FTHREIND b FFEFIL,
interface tunnel =~ > R CHEINTWVD F 3L
HZFG LU THDZ ENNETT,

ROEF

[h o RN DBGE & BEDHERS

ISATAP + > RILDETE

(P.27) |

THERET,

ZOEETIE, ISATAP A — =LA b U RIVDOREHIECOWTHHA L ET,

ARG H

ISATAP k> R/LOFRETHEMA &N % tunnel source =~ > N, IPv4 7 L2 &AL CRESNT-
A E =T 2 A RAERA L FTDHIENRLETT, ISATAPIPv6 7 L AB LT RAX 4 XE iz
TV 747 A (1 DEIFEK) 13, %A T AT IPv6 A v X —7 = A AMIFICERE SN ET, IPv6 b
VAN AHE—T oA AL, BEIEENTZ EULI64 7T FLAZHEH L CHRETALERDHY £9, 1
. A F—T oA AR FORBED 32 By B IPvE P RVEETT RLAZMHA L TERSH

TWAB7HTY,

FIEDHE

enable
configure terminal
interface tunnel tunnel-number

no ipvé6 nd suppress-ra

tunnel mode ipv6ip isatap

© N g bk~ w N =

end

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

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

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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FlEn 4
AF971 enable ¥i#E EXEC E— R&EA x—7 2 LET,
o Tl INRERINTEL, RAT—RNEANLE
fl : 7

AT972

27973

ATy7 4

A797 5

AT976

25971

AT97 8

Router> enable

configure terminal

-

Router# configure terminal

ya—r ) ary 74 Xal—ay B— REHEEBELET,

interface tunnel tunnel-number

i -

Router (config) # interface tunnel 1

oz dDAf v Z—T 2 A ZABLOESEFBEL, 1
H—T 2 A AT 4 FXal—ary T—FRElELE
‘a—o

ARV RFERRTIVaY

E]:)

ipv6é address ipvé-prefix/prefix-length [eui-64]

#l :

Router (config-if) # ipvé address
2001:0DB8:6301::/64 eui-64

ALBE =T A AZEY B TENDS IPV6 7 FLRAEIEE
L, AV X —T7xAATDIPv6 WLBi%E A X —TWIZ L E
7,

GX) IPv6 7 R L ADFEDFEMIL, [Configuring Basic
Connectivity for IPv6] E¥ a2 —/LE2LM L T2

él/\o

no ipvé6é nd suppress-ra

#l :

Router (config-if) # no ipv6 nd suppress-ra

IPv6 L—H 7 RARZ A XX NDEEEA X —TMIZL

T, V947 MCX D EEBREE FREICLE T,

o TITFNITIE, bRV A H—T 2 A ATD
IPv6 )V —% T RANZ A XA MNET 4 B—T NI
v Ed,

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

#l :

Router (config-if) # tunnel source
GigabitEthernet 0/0/1

BETIPVE 7 RLRAEIIRETCA A —T oA A XA
TEIOF RV A =T 2 ADFSERRELET,
((¥) tunnel source =~ R CHREINTWVWAEA X —

Tx2A ADEATELONEEFIL, IPvd 7 RL 2%
AL CRETHZ ENMNETT,

tunnel mode ipvéip isatap

#l :

Router (config-if) # tunnel mode ipvé6ip isatap

ISATAP 7 RV A ZfEH LT, IPv6 A— S—L A hr XL
ZREELET,

end

-

Router (config-if) # end

A H—T 2 AT 4FXalb—rar F—RRE2ET
L. F## EXEC £— NIZEY £7°,

ROIEE

[ RV OBRE EBEOMRE) (P27) 1

R ET,

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F
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b RILD

FIROHE

FIED*H

FriroxRgsz B

RIE L EMEDHERR

ZOMLEOEETIE, PRV ORE LEEOMIBFIEIZOWTIHHLEST, ZOFIRIZEEND
show =~ RE LW ping 2~ Fid, EEDIAFTEITTE, BV IERLFETT D2LERH DHE R
HVET, ko~ FiL, GRE b b, IPv6 FEERE b b, BEL U IPv4 GRE b x4
95 IPv6 I T&E £ 9,

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

show ip route [address [mask]]

o A~ D=

ping [protocol] destination

enable

Fite EXEC E— FE2A RX—T7 M LET, T 7 ERFoRanicb, "AUV—Fz A LET,

Router> enable

show interfaces tunnel number [accounting]

IPv6 FEIEEE b r B LU IPv4 GRE b kv % 175 IPv6 O 51230 L7 LG 2488 LT, 2
ODDON—F N RVDE L RRA L PELTRESNTWDELET, L—4% AT, IPv4 T FL
A7310.0.0.1, IPv6 7L 7 ¢ 7 A3 2001:0DB8:1111:2222::1/64 O b F)b A X —T = A A 0 2k}
T 5%(EL L LT, GigabitEthernet f > % —7 = A A 0/0/0 BFESNTHET, L —F B Tl

IPv4 7 KL A3 10.0.0.2, IPv6 7L 7 ¢ 7 A3 2001:0DB8:1111:2222::2/64 O k> )b A X —T =
AATEHTDEEFETLE LT, FHTEY b A=V Ry b A X —T x4 0/0/0 BEEINTWET,

MRV DBETRBLOSELET RVARRESINTWD Z L 2MERT HITIE, +—% A T show
interfaces tunnel =~ > RZfEHA L £7,

RouterA# 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, O ignored, 0 abort

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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8 packets output, 704 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out

AFw 7 3 ping [protocol] destination
a—H) T RARA Y EREESN, BIELTWDZ LRI HITIE, —HF A Tping =2~ K%
HHLET,
RouterA# 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

ATv7 4 show ip route [address [mask]]

UE—h =2 FRA 2 b 7 RLRZT 20— NBEET B0 E 5 0 &R 5121%., show ip route
avry FEERLES,

RouterA# 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

ATwF 5 ping [protocol] destination

JE— R Y FEA L N T RLARBEARENE ) 1A HERT 51013, L—% A Tping 2~ > K&
A LET,

GE) 7412V IRRERAT, ping av >y FEFEHLTHYVE—F = FRA b 7 FUAREFERET
RWEBERHYETNR, X FT T 4y ZI3SEEICEERRETT,

RouterA# 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—HFIPv6 b R/b T RARA » SRBEWRRNE D AR T HI2E, V»—F% ATH O —JE
ping =~ FZEMNLET, Zoflich, 7442 ) ZICBT 20 CERPEH S ET,

RouterA# ping 1::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

o

INGDOFEZX, FrRLDE ) —FDT Y RRA LV FTHH#VIRLET,

AVBA—TIARABEUN—FIz7 aviR—Ro b arvI24F¥alb—ar 4K
[ 28 | |
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b RILVEEDEZEH

ZZTIE, ROBHZHSWTEB L E9,
e [GRE/IPv4 koL DHE - ] (P.29)
e [GRE/IPv6 kv 3 /VOFKE : #]) (P.30)

e IGRE F>r%/dD IP EETB LO%HED VRE A X —2 v 7D

e [EoMPLS over GRE ®&% & : 11 (P.31)

o [IPV6 +r VO FEIFHRE : #1] (P.33)

o [6tod b2 F/OFKE : ) (P.34)

o [ISATAP k> F/VOFIE : #i] (P.34)

e [hoFN AV E—T2ARAZBITS QS AT ard

GRE/IPv4 kU RILDEETE : Hl

ko RIVEREDOEESI

- Bl (P.30)

wiZ, GRE bV v 7 OHMARRENEZ~RLET, SAIEY P A=Y Ry b A X—T A A
0/0/1 1 ZNV—Z AD P FNEETTHY, »—FZBO M x2NAVBHETT, 77 A A=V Fy b A
VHE—=T 2 A A0/0/11ZNV—FB DR RAVERFBILTTHY, V—F AD RS TT,

L—4 A
interface Tunnel O
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
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
|
interface FastEthernet 0/0/1
ip address 192.168.3.2 255.255.255.0

Wi, W—Z A EN—FBLOBTISISBLWNIPV6 FT7 7 4 v 7 % & HICEHT S GRE b xrv

ERETDH 2R LET,

L—45 A
ipv6 unicast-routing
clns routing
|
interface Tunnel O
no ip address
ipv6 address 2001:0DB8:1111:2222::1/64
ipv6 router isis
tunnel source GigabitEthernet 0/0/0
tunnel destination 10.0.0.2

AVB—TIARABEUN—FIz7 aviR—Ro b arvI74F¥alb—ar 4K
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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

JI—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 ipv6

redistribute static
exit-address-family

GRE/IPv6 k> RILDEKTE : Bl

WIZ, IPv6 8T AR —RFTGRE M RNV ERET DHEDOHZRLEST, ¥HEY b A —H xRy
M AYHE—=Tx24RZ0/0/0Z1XIPv6 7 RLAREEINTEY, TR MRV AU F—T oA AN
FERATHRELT RLRERDET, bRV OSE%E IPv6 7 KL R, BEEFEINET, Z0OfIT
W5, R VEIPVE F 97 4 v 7 BEXOIS-IS F T v/ O i mELET,

interface Tunnel 0

ip address 10.1.1.1 255.255.255.0

ip router isis

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

|

interface FastEthernet 0/0

no ip address

ipv6 address 2001:DB8:1111:1111::1/64
|

router isis

net 49.0001.0000.0000.000a.00

GRE FURILD IPEETHE LUIBED VRF A U iN—2 9y TOERE : #I

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F

ZOFTIE, VRFgreen #ffHH LT 7 AN A=Y Ry F A ¥ =T A0 TEEENTAT Y b
A, VRFblue AL TC7 7 A A=V Xy b A F—TxA A1 BHEHLTHUFANLIE A~
EINET, 41z, B v xrovF U FERLET,




ko RILDRE

4 GRE ko #RILDOE

10.1.1.1 10.2.2.2

eoem
- —
10.3.3.3 10.7.7.7
VRF Green VRF Blue

Wiz, M 4R LEE bRV OBRER R L ET,

ip vrf blue
rd 1:1

ip vrf green
rd 1:2

interface loopback 0
ip vrf forwarding vrf blue
ip address 10.7.7.7 255.255.255.255

interface tunnel 0

ip vrf forwarding vrf green

ip address 10.3.3.3 255.255.255.0
tunnel source loopback 0

tunnel destination 10.5.5.5
tunnel vrf blue

interface GigabitEthernet 0/0/0
ip vrf forwarding vrf green
ip address 10.1.1.1 255.255.255.0

interface GigabitEthernet 0/0/1
ip vrf forwarding vrf blue

ip address 10.2.2.2 255.255.255.0

ip route vrf blue 10.5.5.5 255.255.255.0 GigabitEthernet 0/0/1

EoMPLS over GRE MOs&5E : i

RIZ, BEoMPLS over GRE O EY—7 v ADH %~ LET,

L—5 A DERE
vrf definition VPN1

rd 100:1

address-family ipv4

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

|
mpls label protocol ldp
mpls ldp neighbor 209.165.200.224 targeted
mpls ldp router-id Loopback0 force

|
interface Tunnel 0

ip address 209.165.200.225 255.255.255.224
mpls label protocol ldp

mpls ip

keepalive 10 3

tunnel source TenGigabitEthernet 2/1/0

AVB—TIAARBEUN—FY 7 avR—RrbaviqsXarL—vay

Frrnsgoges W

82877
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ko RIVREDEEH

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
I

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 vpnv4
neighbor 209.165.200.240 activate

neighbor 209.165.200.240 send-community extended

address-family ipv4 vrf VPN1
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 0O
ip route 209.165.200.254 255.255.255.224 209.165.200.256

V—% B OFRE

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 1ldp
mpls ldp router-id Loopback0 force
!

interface Tunnel 0

ip address 209.165.200.230 255.255.255.224

mpls label protocol ldp
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
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interface TenGigabitEthernet 2/1
mtu 9216
no ip address
xconnect 209.165.200.237 200 encapsulation mpls
|
interface TenGigabitEthernet 2/3
mtu 9216
no ip address
|
interface TenGigabitEthernet 2/3.11
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 vpnv4
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 0
ip route 209.165.200.229 255.255.255.224 209.165.200.235

IPv6 k> RILDFENEETE :

WIZ, —H A E—% B ORI IPv6 b fVETFEITHRET DHZRLET, BITIE, +—F A
LNA—HBOBGTORN A RNV A H =T 2 A01%, 7 — L IPV6 7 RUAZHH L CFEITRE
ENTVET, P RADOEETBLOEEOT FL AL FEREINTWET,

=% A
interface GigabitEthernet 0/0/0
ip address 192.168.99.1 255.255.255.0

interface tunnel O

ipv6 address 2001:0db8:c18:1::3/126
tunnel source GigabitEthernet 0/0/0
tunnel destination 192.168.30.1
tunnel mode ipvéip

JI—4% B
interface GigabitEthernet 0/0/0
ip address 192.168.30.1 255.255.255.0
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interface tunnel 0

ipv6 address 2001:0db8:c18:1::2/126
tunnel source GigabitEthernet 0/0/0
tunnel destination 192.168.99.1
tunnel mode ipvéip

6tod FRILDERTE : P

W2, ML L72 IPv6 x>y FU—F NOEERIL—Z T 6tod b RNV ERETDHHIZRLET, IPv4 7
FL Z1%192.168.99.1 T, IPv6 'L 7 4 7 % 2002:c0a8:6301::/48 [ NFE T, IPv6 'L 7 4 ¥
AlE, R Ao F—T = A AHIZ 2002:¢0a8:6301::/64, 1 FEH D IPv6 v b U —27 HIZ
2002:¢c0a8:6301:1::/64, 2 & H ® IPv6 % v b U —27 HIZ 2002:c0a8:6301:2::/64 £\ V5 L H YT Ry
MeEnvEd, AT 47 V—RMZED, IPv6 L7 47 Z22002::/16 (T b XV A X —T A
A QWEFEINBEEMNIC N R Y B3 ThhvET,

interface GigabitEthernet 0/0/0

description IPv4 uplink

ip address 192.168.99.1 255.255.255.0
|

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

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

interface Tunnel O

description IPv6 uplink

no ip address

ipv6 address 2002:c0a8:6301::1/64
tunnel source GigabitEthernet 0/0/0
tunnel mode ipvé6ip 6to4

|

ipvé route 2002::/16 TunnelO

ISATAP k2 RILDEETE : i

WIZ, FHEY A=y b X —T=xAZ0/0/0 TEFZIND b3V EETE L ISATAP
MRV OFBEICHEHA SN S tunnel mode =~ > RO ZRLET, V—F T RKRFX AL XA oA
F—=T LT, 74T ML PHBIRTEEZAREICLET,

interface Tunnel 1

tunnel source GigabitEthernet 0/0/0

tunnel mode ipvéip isatap

ipv6 address 2001:0DB8::/64 eui-64

no ipv6 nd suppress-ra

FoRIL A=A RIZEFTE QoS AT a3 DE/TE : Hi
WOREFL., PNV A F—T A ADO GIS ICEH#BEHINET, ZofTiE, REICLY b
I A B —T oA ANRBHIIL— K 500kb/s 12> =— T EET,

interface Tunnel 0
ip address 10.1.2.1 255.255.255.0
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traffic-shape rate 500000 125000 125000 1000
tunnel source 10.1.1.1
tunnel destination 10.2.2.2

WO EF TIE, Modular QoS CLI (MQC) =~y FEHEA/IL M F A v F—T = A AZR L
Va—Utr s RY—HEMT L EERLET,
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—=T oA ANRMELTEBY, XTy NOFa—A U TERB LTSS, EERDLOT Y MT
Fao—A 7 HFREBEHTEET, ZOFICHET WD b A F—T = A A TH% Cisco [0S
XE A v Z—T7 =4 2%, BELIZRREAARENCHR— ML TELT, Fa—A 7 FRXEEH
THHh—b2 R v—0BE#EHEA LR - L TWEHA, TORDYIZ, BERARY > —2A
LHMLENH Y ET, priority 2~ NEZEH L/AKEBIES = — o > /'R, bandwidth =~ > N&fEH
Llicxa—A T A=A mHETDH [F) RV —, DF0 TRY —%FkLET,
policy-map child

class voice

priority 512

JFAR—ADY =— U ZICHAT S B A)v— 2F0 AR Y v—%ERLET, 177 R
DT FIvarfliliEsms I 20y =— 7 L— MIE-> TFEITSNDED T, BRI > —FTF
Ry v—%a~v s FELTHEALET,

policy-map tunnel

class class-default

shape average 2000000
service-policy child

BR) Y —Z bV A B —T oA ZZHEMALET,

interface tunnel 0
service-policy tunnel

OB T, bRV A F—T 2R T, Y=—V U T E2{ThbhWka—A 7o+ 59—
2RV =% EHLTREENET, ZOBRENVFR—FINRZWIEEZBEATIOT A yE—UN
FREINFET,

Router (config) # interface tunnell
Router (config-if) # service-policy output child

Class Based Weighted Fair Queueing not supported on this interface

ZDtDSEEH

T, PO EREICHET AEEEENCOW T L 9,
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BEEEH

BEIRE

BEE

hop a<wr R avy FEXOFEM, o<~ K
E—FR, T7HNL, a~vr NER, i LorEEE
I, BXOW

[ Cisco I0S Interface and Hardware Component Command
Referencel]

IPv6 2~ K a~ 2 REXOFEM, a2~ K £—
K, 7%, a<wy NERE, FHEOESEFHIE,
¥ KOV

[Cisco 10S IPv6 Command Reference]

T _T? CiscolOS XE =~

[ Cisco I0S Master Command List, All Releases]

Cisco IOS XE Interface and Hardware Component = >/
TA4FX¥2l—rary BTV a—b

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

CiscoIOSXEIPv6 27 4 Fal—Y a3y BV a—
V%

[Cisco I0S XE IPv6 Configuration Guide, Release 2]

Cisco 10S XE Quality of Service Solutions = >~ ¢
Fal—aryETVa—/

[ Cisco I0S XE Quality of Service Solutions Configuration Guide,
Release 2]

Cisco I0S XE Multiprotocol Label Switching = 27 ¢
Fal—Tagy EVa2—/b

[Cisco I0S XE Multiprotocol Label Switching Configuration Guide,
Release 2]

VRF %}/ Dynamic Multipoint VPN (DMVPN; A
F v s =T KA h VPN) O ER

[ Cisco 10S XE Security Configuration Guide: Secure Connectivity,
Release 2] @ TDynamic Multipoint VPN (DMVPN)| =27 ¢
Fal—rvaryEVa—)b

&

e 24 R
FLWHBEZIFEESINZRHBE T R— STy |[—

FHA, F0. BEOBEKIIET 59 R — MIEHE X

HYEE A,

MIB

MIB MIB Y >%

FHLWMIB £35S~ MIB iZVAR— &N T
WEH A, £, BEFEO MIB IZkT B4R — MK
Fixb A,

BIRLEZ7T7Yy b7 4—2.,CiscolOSXE VY7 b7 VU —R,
BIO74—F ¥ £y hOMIB OEFEHBRLET 2 —RKT5
121X, %o URL 12 5 Cisco MIB Locator 1 H L 97,

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

RFC

RFC 24~V

RFC 791 [ Internet Protocol

RFC 1191 [Path MTU Discovery (PMTUD) |

RFC 1323 [TCP Extensions for High Performance|
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RFC 24 kL

RFC 1483 [ Multiprotocol Encapsulation over ATM Adaptation Layer 5|

RFC 2003 IP Encapsulation Within IP)

RFC 2018 [TCP Selective Acknowledgment Options |

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

RFC 2473 [Generic Packet Tunneling in IPv6 Specification)

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 VPNs|

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 |
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7Ty NI dA—LYPR—b YT 2T A A=Y YR — MIETIEHREATTSI21E, Cisco
Feature Navigator % i fl L =3, Cisco Feature Navigator Z {35 &, CiscoIOSXE Y7 h v =7
AA—YNIR—= R THHREOY 7 voxT VI —A ity b, 7T v M 74— L% HR
T& %7, Cisco Feature Navigator (Zi3, http://www.cisco.com/go/ctn 7267 7 A L E£7,
Cisco.com 7 H 7 v MIXLEH Y XA,
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GE) £ 500F. —HDOCiscolOSXE Y7 bv =7 VU —2AD 5 b5 KFEDOEBEN WD TEA X 7= Cisco
IOSXE VY7 bo =7 VU —AETERLET, TOEREIL., FFIZHT0 720V RY . ZN LD —#ED
CiscolOSXE Y7 bv =7 VY —RATHYR—-rENFET,
x5 b RILOEEICET S HEEIER
BreA yy—=x BEEDOREFER

GRE > d IP #E0HB L 0% VRE A |Cisco IOS XE | = e Tix, MR DOEETE L UGN TE D

NRN—=v T

Release 2.2 VPN VRF 7 —7VMIZBT D LS ICRRETE £75,

ZOEEIZB T AR OV T, ROZEE BB LT

<TEEW,

e [GRE h> 3 ® IP EEILE LU D VRF £
W=7 (P5)

* [GRE > d 1P G5B KOS D VRF A
W=y T ORE] (P.20)

e [GRE F>3/v® IP EFILB LU D VREF £
W=y T ORE : ) (P.30)

ZOREZ A — T 57201 tunnel vrf =~ 2 K23

AShFE L,

GRE hox v X—7F7547 CiscolOSXE |GRE bV ¥—FT7 4 THfEIC LY, IP 1 &L

Release 2.1 ILENTZ GRE b XV ENLTHF—=TT I 7 Ry
FREFEEINDIIICRETED IR ET, F—
TTIATREEFEEINDL— e, A F—T oA AN
HET I T 4 TICRDETT A ARRERLTH—TT
FTAT Ny NOEEEFITT AREEEE T ET,
GRE ¥—77 747 R4y MI, bl Es
R OBDELLENE THRETEET,

ZOBEREIZ DWW TR, ROBEIZHHRH D £,
e [GRE FrxLoiE] (P.14)

Z ORREEIZ L Y | Kkeepalive =~ K (b b A~
=T xAR) NWEASHELE,
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Release 2.4 < TEEW,
e [GRE/IPV6 b 2Dkl (P.18)
o [GRE/IPvV6 k> x/ADFEE : #il1 (P.30)

Z OEEEIZ X v . tunnel destination, tunnel mode. 3
L O tunnel source DF a2~ RBNEAINE LT,

GRE I > vid IP Precedence Cisco IOS XE | = offglx, Cisco ASR 1000 77 ) 7 — a v #—E
Release 2.1 A N—ZIZEAINE LT,
Tunnel ToS Cisco IOS XE | Tunnel ToS ##EA LT, L—ZDIP bRV A v

Release 2.1 H—T A AENTFD R R 2y O IP B Sl

~w & —|Z, ToS I X Time-to-Live (TTL) /31 M#
FRETE F T, Tunnel ToS HkEIZ, Ao =/ 2T L
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A—rShFET,

ZOBERRIZOWTIE, ROHEICTHA»RH D £,
e [Tunnel ToS) (P.4)

Z ORREIC L - T, show interfaces tunnel. tunnel tos.
BILO tunnel ttl OF o~ RPREAINE LT,
EoMPLS over GRE Cisco IOS XE |EoMPLS over GRE #fElc Xk » . LA ¥ 3 MPLS * v k
Release 2.5 U= %BHBELTCLAY2 T 740 &b )y
TEET, FLZOHETIX. GRE F X VAT
EoMPLS 7 L — 2% b 7 b T B EMHREDONN— KT =
TRXR—=ADAA »F R bt LUTGRE bz
ERECE £,

Z OBEREIZ DWW TR, ROBEIZHHRH D £,
e [EoMPLS over GRE] (P.5)
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T4 TR TEMETHZEICLSTTRTORI AN Ry FIEFERRETH D Z L 2R TRE
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BHR) BE~yErTIsnEzd, HH5L—bOFHwy BT = R BAL—F vy TICHEE LW
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WHOEE . b F I B 7L Virtual Routing and Forwarding (VRF; (RAEL—F « > 7 /#51%) A
VA ARFFSNE T, ZO7 LU AZEMBRHTEEFRERTXTONF T 4 v 72 mGRE
FIVTHEREIZ T T EMMEENDE LI, VAT LITIE R RASADE—DFT 7 44 b b— R A
Abh—LENET, /2. = b=y 7 T 73V MO M UoRABERENET, 2—FiX, 2D
F7 4Nk b=k vy TG BGP 7 v T — MIRHETIT B Z R TEE T,
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L., ZhoDUE—FPE D M RNVEEEFEREIERTCEDILERHVET, £7-. VE—FNPEDBA
NTRL ol xZBH L., DO PE DO M RNVIEBEGEREZHIBRTES 2 HMETT,

AJIPEIZ. BGPIZLE D VPN T RRZ A XA N2ZE3T 58, —b Z—4 > Nt (AJ) PE R
VRF IZHfAN) &7 RARZ A XA D MPLS VPN LA LT, V7 4 7 2 &R H AL
~—|ZEEMTET, AL DRI AN KRy UL, T RARXZ A XA hO NLRLICERE &
nNEJ,

T RREALARENTET VT 47 A2E, VAT LAND Y E— b PE T A1E#H2 (NLRI OB T)
GFENFET, PEIXCOEREZHEA LT, NLRIBRT 7T 4 T EFHITET VT 4 Tl otz X2V R
TAZEAMLET, VAT AE, ZoEHEHFEH LT PEBREERET v T — M LET,
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FrRILDIED TEILE

77 PE 1%, MPLS VPN over mGRE ##EZEHT L F o RV A U2 —T = A ATy NEZET
e, TRy bEIED T BN LT VPN 9L X 7 &0 v h&ERL L, MPLS
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ko RILDZEETT

IPv6 VPN

MPLS VPN over mGRE 66 CiZ. mGRE Fr R & LTHRESNEZE DO M R2AEEA LT, £
Box KR4 b (VE—FPE) 2OV AT AEZRELET, b BT v FDE
BILEMRINT 272012, VAT LATIE b RAEETHERMEH SN ET,

EEM (AJ)) PE Tlx, VPN X7 v PR MU RNVIZEEESND & X, P 5%EIE NLRI T, %
fZ4 () PE Tix, bR AEETLIE mGRE v RV TH 7ML ENT 7y ERZEEND T
FLATCF, Lizmo>7T, HPE T, Ty hosein’ivn—4 /L PE 6O NLRI & —FHLTW5
VERB Y FT,

T RREATP T PEL—ZDT RLANIPv6 THDHYE, (PEMOFR >y b U —271ZBf%7: <) NLRI
DT RLVAH IPv6 THAHXLENRNH Y 9, 5 PERIORY hU—T 0N IPvd X—ATHIHLHE. VAT
A3 :FFFF:IPv4-PE-address & WO TR D IPvA T FLAZFEH L TT K3Z A4 22 7 PE @ IPv6
T RUVAZERLET, ZIEMPE L. VPN X 7D IPv6 'L 7 4 7 ZAHADOFR7 A b xS %, IPv6
O NLRI IZHDIAENTZIPvE 7 RV AICEE LET, ALY, PEIXVPNVE b T 7 4 v T~y
7 T50LERUELDIC, VPNV T 7 4 v 7% LSP £7213 mGRE bWz 7352 &R
AIRRIC e D T,

PE X VPNV6 7 v 7T — b eZGEToHL, ZOT7 v 7T —MEIIPv6 L— h ~ v 7 ICHHINET,
MPLS VPN over mGRE #8E Ti, IPv6 /L — b v v 7% L T, Tunnel Encap VRF (T2 & |
By FIEMERE L ET,

MPLS VPN over mGRE D&% E /A%

mGRE k> /L2 X5 MPLS VPN % EBBi4 512i%. VRF £ VA X L AZ/ERk L. L3 VPN & 7 &L
b A RX—TNMIZLTHREL, V—h =y 7277V r— g 5o FL— M2V 27 L, BGP
VPNv4 & VPNV6 ORMEZRTELTCT v T — "W —h =P TITA4NEZ I TENEEHICLE
ﬁ_o
MPLS VPN over mGRE # BT 570 OHREFIEIL, ROFKHETHH L E7,

e [L3VPN 7Bt 7 v A rDiEE] (P.5) (XZH)

o [BGP BLWL— b ~v7oi&E] (P.7) (%H)

L3VPN A 7E)Le 7077 A1 ILDETE

N

GE)

FIROHE

ZZ T, LAVPN A 7Bk 7 e 7 7 A VERET B HIEICHOWTHH L ET,

ZOFETIX, IPv6, MPLS, TP, 3 LU Layer 2 Tunneling Protocol version 3 (L2TPv3) 72 & h 5
VAFE—F Tr ha b ERATEET,

1. enable
2. configure terminal

3. 13vpn encapsulation ip profile-name

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i



MPLS VPN over mGRE |

Bl MPLS VPN over mGRE OB EH &%

=]: 5]

HHE EXEC E— F& A Xx—7 iz L ET,

o TRUVTERFERENEL, NATU=REANLE
¥

Ja—)L ar7 4 F¥Fal—gr B—REREBLET,

L3VPN B 7 fba 7 4 Xalb— a3y — R&2BA
LT hrxniazERLET,

({ER) IPv4d N TV AFR— FOREFILE— REHEL, b
TFUAR—FORETA VH—T 2 A AEEHRLET,
e transportipv4 source interface-type interface-number
a~ s FEHERT L5603, HBELEEELT FLX
2, PEICESTT RANF A XENTBGP 7 v 77—
FOFRZ AL By ZELTHMASATVDS Z & 2R
LET,

o Zoawy REMALZRWEAIL, bgp update
source ¥ 7-1% bgp next-hop =~ > K23 ko Rk
L& L CHBMICHERSET,

GRE # b/ F—RE L THEL, GRE ¥—%&&E L
£,

L3VPN A7 Enfbar 7 s Fab— gy B— RE2KT
L. % EXEC £— RIZRE Y £7

4. transport ipv4 [source interface-type interface-number]
5. protocol gre [Kkey gre-key]
6. end
7. show 13vpn encapsulation ip profile-name
FED 4
AR RERETIVaY
A7971 enable
Bl :
Router> enable
AFv72 configure terminal
%l :
Router# configure terminal
AFw73 13vpn encapsulation ip profile-name
Bl :
Router (config) # 13vpn encapsulation ip tunnel
encap
AFw7 4 transport ipv4 [source interface-type
interface—-number]
%l :
Router (config-13vpn-encap-ip)# transport ipv4
source loopback 0
AFy7 5 protocol gre [key gre-keyl]
Bl :
Router (config-13vpn-encap-ip) # protocol gre key
1234
27976 end
Bl :
Router (config-13vpn-encap-ip) # end
AFv7 7 show 13vpn encapsulation ip profile-name

-

Router# show 13vpn encapsulation ip tunnel
encap

(EE) a7 A VOREERBLERD PR A
H—=T oA A&EFRLET,
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BGP 8&UIL— bk v TDERTE

BGP BLONV—F = v 7 EFRET DI, ROEEZFEITLET, WOTFETIE, »— b ~vv T %27
TV lr—vary T L—hRIU 27 L, BGP VPNv4 & VPNV6 DAHAZRELTCT v 75— bR
N—h 2T TT4NEZY L TENDEIICTHIEETEET,

FIEDHE

© N o o A~ e Ddh =

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 interface-number
address-family ipv4

no synchronization

redistribute connected

. neighbor ip-address activate
11.
12,
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.

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 vpnvé

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

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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FlE D4
ARV RERETIaY By
A79y71 enable B EXEC £— R& A % —7 M LET,
o UmUTERERRINEL RAT—RFEANLE
Bl : R
Router> enable
A797 2 configure terminal Ja—R) a7 4 Falb—ary ®T—REREBELET,
Bl :
Router# configure terminal
ATy73 router bgp as-number ftthd> BGP /L—Z1Zxt LT —F &84 5 B 2T A
DEBEBEL, EEINDANV—T 4 7TIERIZY 7T
- L, V=& arv7 4F¥alb—rar T—RelBELET,
Router (config) # router bgp 100
A7y74 bgp log-neighbor-changes BGP %A "— Uty hOBEL T oA 2—T M LET,
%l :
Router (config-router)# bgp log-neighbor-changes
AT7975 neighbor ip-address remote-as as-number BGP %A X"—F—TFEmix~LrF7Fa k=2 BGP XA

N—=F =Tz M) ZBIMLET,
i -

Router (config-router) # neighbor 209.165.200.225
remote-as 100

AF97 6 neighbor ip-address update-source interface BGP > v armn, TCPERBOEMESN v ¥ —T =4 X%
name fFATEXHIcLET,
Bl :

Router (config-router) # neighbor 209.165.200.225
update-source loopback 0

AT97 71 address-family ipv4 TRVA 773 ary4Xal—vay ®— NxBth
LT, IPVv4 7 KL R FL 747 2A&BRTEZN—T 1
Bl - JTeyrarERELET,
Router (config-router) # address-family ipv4
A7978 no synchronization CiscoI0S Y7 b v = 7 IGP 7= FI2F v T —7
N—hET RRZALAXTELHLHICLET,
i :
Router (config-router-af)# no synchronization
A7979 redistribute connected HOHNV—T 4T RAALUMBRON—T 4T RAA
SNIN—FEFEREML, A=y b e hann V=2
B - Zu harillo TR NTN— FBLIY—R 7 r |

Router (config-router-af) # redistribute :l/l/ifii?? éﬂ(b\ég\/{ \{5 —7=A XJ:@?%,’@%7° v
connected T4 AeBHEMATELLIICLET,

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F
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ARV RFERRTIVaY ]3]
AF797 10 neighbor ip-address activate BGP R A N— ¢ DIEWAAH A A X —T NI LET,
#l :

Router (config-router-af)# neighbor
209.165.200.225 activate

A7y7 11 no auto-summary BBV ~J 4 X7 48— L, ¥ 77747 R
N—T 4 VITERE 7 T AT Ry NU— 7 FERETEE
o LET.
Router (config-router-af)# no auto-summary
AF97 12 exit TRLRA 773 av74F¥al—vary F—ReKT
LET,
Bl :
Router (config-router-af) # exit
279713 address-family vpnv4 TRLA 77 ar7 4 Xal—ar ®— R&Bth
LT, BH¥EDVPNVE 7T KL R VT 47 AEMERHTS
Bl - N—=T 47 tyar BGP L) #@ELET,
Router (config-router) # address-family vpnvé
AF97 14 neighbor ip-address activate BGP XA N— L DIERAT L A 2 — T NI LET,
Bl :

Router (config-router-af)# neighbor
209.165.200.225 activate

AF%7 15 neighbor ip-address send-community both P I 2 =T 4 LEEaI 2 =T O FOaI o=
T 4 BN BGP A N—IZHEIND LHTHEELET,
Bl :

Router (config-router-af)# neighbor
209.165.200.225 send-community both

AF97 16 neighbor ip-address route-map map-name in BEIREL—F vy P22 EL— MEALET,

Bl

Router (config-router-af)# neighbor
209.165.200.225 route-map
SELECTiUPDATEiFORiL:%VPN in

ATYFT exit TRLZA 773 av7s¥alb—iary B— &7
LET,
i :
Router (config-router-af) # exit
AFv7 18 address-family vpnvé TRVRAT773IY aryaFalb—vary T— Failn
LT, VPNv6 7 KV R L7 4 7 AT HILV—T 4
Bl Y7 kviar (BGP L) #RELET,
Router (config-router) # address-family vpnvé
ATY7 19 neighbor ip-address activate BGP XA R— L DERZHA A X —T M LET,
Bl :

Router (config-router-af)# neighbor
209.165.200.252 activate

AVB—TIARABEUN—FIz7 aviR—Ro b arvI74F¥alb—ar 4K
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AFy7 20

AFy7 !

AFy7 2

AFy7 B

ATy7 4

ATy7 25

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F

ARV RFERRTIVaY

E]:)

neighbor ip-address send-community both

#l :

Router (config-router-af) # neighbor
209.165.200.252 send-community both

A =T 4 LRI 22T O FOaI 2=
T 4 JBMED BGP A N—ZEEINDLIITHEELET,

neighbor ip-address route-map map-name in

Bl

Router (config-router-af)# neighbor
209.165.200.252 route-map
SELECTiUPDATEiFORiL:’)VPN in

BESNZL—F v~y 7T &ZENL— MIEHLET,

exit

-

Router (config-router-af) # exit

TRLAT77I) a7 4FXal—vgy F—RREKT
LET,

route-map map-tag permit position

#l :

Router (config-router)# route-map
SELECT _UPDATE_ FOR_L3VPN permit 10

N—h~wy S ar74X¥al— a3y T— FREREBL.
HAN—F 47 Fa harnbBlor—F 07 Fa
Faicn— b eBoiT 57200582 ERLET,

e redistribute '—% a7 X2l —Y g av R
X, BEEhiz~y 7 27 &AL T, Zo/L— b
~v T EZRLET, BEoOL— K vy TBRREIL~ v
TR T ELETLOGENRHY T,

o ZON— b vy T O—BEENT I NTZGE. —
MIRET 7 v a L AHIENICIS U THSE INE
K

o —EHIEMENWLINBWESE, RILvy 7 7 %2F
WDON—h <o THRTANINET, HDHL— FAFE
C4A4RIZIEAET 5 —EDL—F v~y 7O—FEAEDON
THbME S RholclzE, V— MIZOHRETHS
Bl E A,

o position 51#T, TTIZFR CARITREINTND
N—K =y 7T DY A RNNIZH LWWL— K 2y THBAD
Nz R LET,

set ip next-hop encapsulate 13vpn profile-name

-

Router (config-route-map) # set ip next-hop
encapsulate 13vpn my profile

Jv— bk < 7O match W ZEJEFTH I IPv4 X7 > b3, b
VI T RAMEDTZDIZ VRE ICEEENDZ AL
ij‘o

set ipv6é next-hop encapsulate 13vpn
profile-name

#l :

Router (config-route-map) # set ip next-hop
encapsulate 13vpn tunnel encap

Jv— bk <> 7@ match W& JEFTH I IPv6 /X7 > b3, b
VAN T RMMED DI VREICEEEND Z L &R L
ij‘o
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aAv Y KRERER7ZOVaY B
AFyT % exit N—h =y T ar7 s X¥al—var T—REK&TL,
Ja—n)ary 7 4 ¥al—ay B— REHEEBLET,
-
Router (config-route-map) # exit
ATY7 U exit Jua—)L ary7 4 FXFal—ary BE—RegTLET,
-

Router (config) # exit

MPLS VPN over mGRE D& EH|

e [l : MPLS VPN over mGRE #%/& D) (P.11)
e [ffl : MPLS VPN over mGRE O TE>—4~ v A1 (P.12)

5 : MPLS VPN over mGRE XE DR
RENELLSEMEL TWD Z &2 MERT DI, ROBIZFEHRLE9,

SRAITHRTLAR 74T—F 4245 (CEF) RAYF 5
CEF A v F U IR TREBVICEELTWD Z L A2MRTEET,

Router# show ip cef vrf Customer_ A tunnel 0

209.165.200.250/24
nexthop 209.165.200.251 TunnelO label 16

T RFRS Y FOER
ER &Nz h o rb = RRA v M aiERTEET,
Router# show tunnel endpoints tunnel 0

TunnelO running in multi-GRE/IP mode

Endpoint transport 209.165.200.251 Refcount 3 Base O0x2AE93F0 Create Time 00:00:42
overlay 209.165.200.254 Refcount 2 Parent Ox2AE93F0 Create Time 00:00:42

B 1B R
KIS D BEREBIRAMER STV D Z L 2R T £,

Router# show adjacency tunnel 0

Protocol Interface Address
IP TunnelO 209.165.200.251 (4)
TAG TunnelO 209.165.200.251(3)
TaT7 74/ ILDIREE

show 13vpn encapsulation profile-name =2~ > RZEH LT, 77U r— a ORI RIEICE
THEREBHFCTEET, Zoavr ROENTIE, BRERD PRV OFEMRERRINET,

Router# show 13vpn encapsulation ip tunnel encap

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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Profile: tunnel encap

transport ipv4 source Auto: LoopbackO
protocol gre

Tunnel TunnelO Created [OK]

Tunnel Linestate [OK]

Tunnel Transport Source (Auto) LoopbackO [OK]

{5l : MPLS VPN over mGRE OF&EL—4 VX

Z OfFTiE, MPLS VPN over mGRE O EY—F7 2 &R LET,

vrf definition Customer A
rd 100:110
route-target export 100:1000
route-target import 100:1000
|
address-family ipv4
exit-address-family
|
address-family ipveé
exit-address-family
|
!
ip cef
|
ipvé unicast-routing
ipvée cef
|
!
13vpn encapsulation ip sample profile name
transport source loopback 0
protocol gre key 1234
|
!
interface Loopback0
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
exit-address-family

B (V32— 7IARBKUN—FYx7 avR—Ry b avIqFal—vay H4F
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|
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
|
1
route-map SELECT UPDATE FOR_L3VPN permit 10
set ip next-hop encapsulate sample profile name
set ipv6 next-hop encapsulate sample profile name

AVE—JIARBEUN—FY 7 avR—FkvbarvIqFalL—vavi4F i
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[ Cisco I0S XE Multiprotocol Label Switching Configuration Guide

VAT T AL VA T T —F 40

[ Cisco I0S XE IP Switching Configuration Guide]

WHL—T 4 T 'R
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NA MIR#EAS L —T = RTEEEINET,

SR-APS TlE, BIHA v 2 —T = A R ERGEA 2 Z—T = A4 ZD M T Protect Group Protocol (PGP)
PEER SNET, RS F—T7 oA AD APS REIZIZ, PGP M L THMA & —T = A A L@
BT 2Dl A—n—2 bLONV—T Ny 7 A2 =T =24 ZADIPT FLRAZEOLILERDH Y F
T, PGP #7252 L T, FyRNEFOHEITHEE, ERIEFEHNADRE LA,
POS A v 2 =T A ZZGVHEZDH T ENTEET, WHMET—FTE, ZEF ¥ RVEEET v
BT ELTHD FEZ b ET,
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APS BRAB L URESN VF—T 11 ADHRE

FIROHE

APS BUAB L OMREH#EEA X — T = A AEBRTET DI, WOEEEFITLET,

enable
configure terminal
interface pos slot/sub-slot/port

aps working circuit-number

o A D=

aps protect circuit-number ip-address
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HHE EXEC E— F& A Xx—7 iz L ET,

o TRUVTERFERENEL, NATU=REANLE
¥

Ja—)L ar7 4 F¥Fal—gr B—REREBLET,

BAA L —T 2 AL LTHRESND POS £ & —
TxA AEWEEL. AV F—T 2 AT 4 Fal—
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A B =T A AEBRPAA L —T =2 AL L THELE
j‘o
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Ry A B =Tz ADIP T RLAZRELET,

AV E—T AR a7 4F¥al—gy F—RREKT
L. e EXEC E— FIZEY £,

AL E =T 2 A ANELLEESINTND I L EMRTE
5E£912, POS 2 hu—J BT 2EHREFR T~ LET,

BEINTEA L E—T oA AZHETAERERETLET,

6. end
7. show controllers pos
8. show interfaces pos
9. show aps
FlEn 4
aAv Y FERET7IVaY
A7971 enable
Bl :
Router> enable
AFv72 configure terminal
Bl
Router# configure terminal
AFw73 interface pos slot/sub-slot/port
Bl
Router (config) # interface pos 2/0/0
ATv7 4 aps working circuit-number
Bl :
Router (config-if)# aps working 1
AF975 aps protect circuit-number ip-address
Bl
Router (config-if) # aps protect 1
209.165.200.224
AT976 end
Bl
Router (config-if) # end
AFw7 71 show controllers pos
Bl
Router (config) # show controllers pos
ATY7 8 show interfaces pos
Bl :
Router (config)# show interfaces pos
A7979 show aps
i :

Router (config) # show aps

RESNTZN—F D APS ICHET AIEREZF R L ET,
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Z0HD APS AT 3 VDERE

1+1 SR-APS Without Bridging 0&& 4% M

FOMD APS A7 a VERET HITIE, WOEELEFETLET,

FIEDHE

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 N g bk~ DN

end

FIEDEHH

‘:7>F

E]:)

RXF v 1 enable

#l :

Router> enable

HeiE EXEC £— F& A X —7 /LI LET,

o TmUTIRFEIRINIZH, NAU—RFE AN LE
R

RFw S 2 configure terminal

-

Router# configure terminal

ya—) a7 4 FXFal—ary T— RREHBLE
j‘o

RTw 7T 3 interface pos slot/sub-slot/port

i -

Router (config)# interface pos 2/0/0

BHA V=724 AL LTHREEINS POS A v #—
T2 AEEEL, f VX —T A A AT 4K
L— gy B— REBBLET,

AT v T4 aps force circuit-number

-

Router (config-if) # aps force 1

(ER) REEFLEFEIVENTTAFV T 0 ODERDAH
NThDHE RN T, FBE LRz FE TREA
F—=T A AUV EZET,

RFw T 5 aps group group-number

-

Router (config-if) # aps group 20

(BB W—% ECHEEORMEA VX —7 =4 ZAFE T
HHAA A —T oA A ITN—T Y R—FTExBLH
I LET,

RTvT6 aps lockout circuit-number

i -

Router (config-if) # aps lockout 1

UEE) BRA LV —T oA ADMEHEA L F—T = A &
B b b0 L £,
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avy kR

E]:)

RFw F T aps manual circuit-number

#l :

Router (config-if) # aps manual 1

(EE) REELIZEVENTTAFV T 4 OERPE
NTHLIEEERNT, Hikz FECTHRES F—7 =
A AZE VA ET

AT wT 8 aps revert minutes

-

Router (config-if) # aps revert 3

(FEE) BURA v 2 — T = A ZADMERAIREIC R T2 &\
WA L H—T A AMBBHA VX —T = f A~DH
AL, v F A —NR—" A X—TNIZLET,

ATFYv7S9 end

-

Router (config-if) # end

f VB =T z2A A AT 4 Falb—vay T—Raek
T L. ¥ EXEC E— FIZREY £,

APS DE=%2Y V7 LR

APS DE = B L ORST 21T 91213, ROEEZETLET,

FIROHME
1. enable
2. configure terminal
3. show controllers pos
4. show interfaces pos
5. show aps

FIED

‘:7>F B

AT v 71 enable

i :

Router> enable

KM EXEC E— R& A F—7 iz L £,

o TRV ENRERINIEH, NAU—REANLE
ﬁ—o

AT v T2 configure terminal

i

Router# configure terminal

Ju—) ary7 4 FXFal—ay B— ReBBLE
7

XT3 show controllers pos

i

Router (config) # show controllers pos

AE—T 2 A ANELLBRESNTND I L EMRT
X25L912, POS av bu—JIClT 2B HRAEERL
i‘é—o
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avwyk B
RXFw 74 show interfaces pos BEINTEA L E—T oA AZET B REERLE
R
fA :
Router (config) # show interfaces pos
AT 75 show aps WESHIZA—Z O APS KT 2 W e R LET,
fl :
Router (config) # show aps

SONET 75 —L LR— FDERE

LAR—=FEN5 SONET 77— 2D LEVMEB L O A TERET DL, ROa~vr ROWTAng
ERALET, 22X TFDra~y FIZHNAETIED Y £ A, BED Bit Error Rate (BER; 'y b
F—1V—1hF) LEWVEOREEZHE R, £7IELSONET 77— LD L AR— K ZERT HI21E, show
controllers pos =~ > F&fHL £,

FIRDOHHE
1. enable
2. configure terminal
3. interface pos slot/sub-slot/port
4. pos threshold {bl-tca | b2-tca | b3-tca | sd-ber | sf-ber} rate
5. posreport {bl-tca|b2-tca|b3-tca|lais | Irdi | pais | plop | prdi | rdool | sd-ber | sf-ber | slof | slos}
6. end
FlED 4
ERES L3
AT Y71 enable ¥ EXEC £— F& A X —7 M LET,
e TmUTERBRRINTEDL, NAT—REANL
Bl ES N
Router> enable
R Fw T2 configure terminal Ja—nR) ary7 4 FXal—gry ET— RERHBELE
ﬁ—o
Bl :
Router# configure terminal
RFwF3 interface pos slot/sub-slot/port BHAA V2 —T 24 AL LTHRESIND POS A ¥ —
T2 AE/EL, fVH =Tz A AT X2
B - L—ay E—REMBLET,
Router (config) # interface pos 2/0/0
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avv kR E]:y

X5 v 74 pos threshold {bl-tca | b2-tca | b3-tca | =) Signal Failure (SF; IER=EIN Signal
sd-ber | sf-ber} rate Degrade (SD; {§5451k). F72i% Threshold Crossing

Alarm (TCA; L X \WME#@EiE7 7 —2) © BER L& W

% EERELET,
Router (config-if) # pos threshold bl-tca 4

AT w5 pos report {(bl-tca | b2-tca | b3-tca | lais | (&) BIRL7ZSONET 79 —L2DLAR— &2 A F—
lrdi | pais | plop | prdi | rdool | sd-ber | ?f/Vﬁil/jino

sf-ber | slof | slos}

Bl
Router (config-if)# pos report b2-tca
AT9 76 end AV B =T xR AT (Fal—ary T— ek
T L. ¥t EXEC E— RIZED £,
Bl :

Router (config-if) # end

APS XA yFF—/N\— F)H—& LTOD LAIS DETE

BHA 2 —T 2 A REEFH v v MU URIBIZT S L pos ais-shut DF I HND LT AA v F
T R—WFEELET, f F—T A AT pos ais-shut = X —7 VT DHE, SV F—T A AT
B vy hZ T OYE— b = F(Z Line Alarm Indicate Signal (LAIS; RI#7 7 — ARHIE =)
TI—bBFELET, LAIST 7—AIZEYD . A v FA—_"=04D L#H 2V £7, carrier-delay
msec milliseconds =1~ K3 X1 ppp timeout retry seconds [milliseconds] =~ Kb, APS A1 >
FA—=N—DRELZGET DI S ET,

carrier-delay msec milliseconds =~ > Ri%, POSA v X —T =2 A ADY 7 Xy 4y NML#E%
BowEd, ZeFE FrVT7EELZ S50 IV (ms) ITRELEELA. —21350 2 URBLNIC
JVTENDZTRTOY 7 Fyr AX B LES, Vo 7R3y y s LEga, 50 XU BRI
APS AA v F A —R—NEAELEFA, T 74/ bDOF ¥ U TEIET 2T, APS A1 v FF— 13—
TV DT U 2MBEAELETA, LIRS T, A v FA—N—2@f b+ 5701 r U T
BIEN 50 I Y RICHRESNET,

ppp timeout retry seconds [milliseconds] =~ > Fi%, ¥EE LIZREMIZPPP U 54 XA LT U b %
BELET, e, 45778 VNI A4%200 I VRICRELTESGS. V—ZIXAPS A A v F
F—=N—Z LB EFEIEEHRE%Z, 200 S VR TPPP U 72N LED ERAET, T 74/ D
URIA ZALT T MCTHD2BEMEHALIZEAIE, APS A1 v FA—"—D 2 BH%IZ PPP U v 7
ENLENFET, LEER o T, AA v FA—N—%FGHELTH57DITPPP XA LT U M U T A5 50
URIZERESNET,

FIEOBE

enable

configure terminal

interface pos s/ot/sub-slot/port
pos ais-shut

carrier-delay msec milliseconds

pPpp timeout retry seconds [milliseconds]

N o g kDN =

end
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‘:vyp

E[:3)

AT v 71 enable

i

Router> enable

¥+ EXEC =— K& A 12— LET,

o TulTEIRFIRINIEL, NAT—=FE AL
£,

RFw T2 configure terminal

Bl -

Router# configure terminal

rya—nar7 4 Xal—aryE— R2BBLE
‘j—o

RFwF3 interface pos slot/sub-slot/port

i :

Router (config) # interface pos 2/0/0

HHAA v 2 —T7 x4 2 LTHRESIND POS 1~
H—T oA AEBHREL, AV F—T A A7 4
Xoal—Tary EB—FRE2HEBLET,

RAFvw S 4 pos ais-shut

i

Router (config-if)# pos ais-shut

AVH—T 24 ZADEHEY v v b X T U BIC Line
Alarm Indicate Signal (LAIS; BT 7 — A {5 5)
7?“—A%%1§ Li‘?‘o

RTvwT5 carrier-delay msec milliseconds

Bl -

Router (config-if) # carrier-delay msec 50

POSA v X —TxAfADY T Xy AR L
ZELHET, APS A v TF A —N"—%GmHEb LET,

AT T 6 ppp timeout retry seconds [milliseconds]

i :

Router (config-if)# ppp timeout retry 0 200

PPP % Iy — 3 g VHFDISEIT R D I KEF 6 HER]
EHRELT, APS AA v FA—n"—% @b LE T,

XFv ST end

i

Router (config-if) # end

A VB —T 2 A AT 4 FXal—aryET—REK
T L. ¥t EXEC E— FIZREY £,

AVB—TIARABEUN—FIz7 aviR—Ro b arvI74F¥alb—ar 4K
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Wl 1+1 SR-APS Without Bridging D& Hl
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ZIZ T ROBEBNZOWTHHALET,
o [fi : 1+1 SR-APS Without Bridging ®#% & (P.10)

5l : 1+1 SR-APS Without Bridging D&%

wOHTIX, 1+1 SR-APS ORE—4» v A< LET,

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

WOFITIE, BHA VE—T oA ZAEFFON—ZITFHE I APS Ol Z R L ET,

Router# show aps

POS2/1/1 APS Group 0: protect channel 0 (Inactive)
Working channel 1 at 10.0.1.1 (Enabled)
bidirectional, revertive (60 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
No Request (Null)
Remote APS configuration: (null)

POS2/1/0 APS Group 0: working channel 1 (Active)
Protect at 10.0.1.1
PGP timers (from protect): hello time=1; hold time=3
SONET framing
Remote APS configuration: (null)

WOBTIE, POS =2 b —F0FERERLET,

Router# show controller pos 2/1/0

POS2/1/0
SECTION
LOF = 0 LOS =1 BIP(B1) =0
LINE
AIS = 2 RDI =2 FEBE = 14 BIP(B2) =0
PATH
AIS = 2 RDI =2 FEBE = 4 BIP(B3) = 6
PIM = 0 UNEQ =0 TIM =0 TIU =0
LOP = 1 NEWPTR = 2 PSE =0 NSE =0

Active Defects: None

AVBA—TIARABEUN—FIz7 aviR—Ro b arvI24F¥alb—ar 4K
[ 10 | |



| 1+1 SR-APS Without Bridging

1+1 SR-APS Without Bridging %% M

Active Alarms: None
Alarm reporting enabled for: 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

ROBITIL, POS A ¥ —7 = A ADOFRFERMI LOHFEHEREZ R L E T,

Router# show interface pos 2/1/0

POS2/1/0 is up, line protocol is up (APS working - active)
Hardware is SPA-4XOC12-POS
Internet address is 10.1.1.2/24
MTU 4470 bytes, BW 155000 Kbit/sec, DLY 100 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation HDLC, crc 16, loopback not set
Keepalive set (10 sec)
Scramble disabled
Last input 00:00:02, output 00:00:01, output hang never
Last clearing of "show interface" counters never
Input queue: 0/375/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue: 0/40 (size/max)
30 second input rate 0 bits/sec, 0 packets/sec
30 second output rate 0 bits/sec, 0 packets/sec
102477 packets input, 2459448 bytes, 0 no buffer
Received 0 broadcasts (0 IP multicasts)
0 runts, 4 giants, 0 throttles 0 parity
4 input errors, 0 CRC, 0 frame, O overrun, 0 ignored, 0 abort
102486 packets output, 2459934 bytes, 0 underruns
0 output errors, 0 applique, 2 interface resets
0 unknown protocol drops
0 output buffer failures, 0 output buffers swapped out
10 carrier transitions
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TOHMDSEEH
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APS =< F [Cisco I0S Interface and Hardware Component Command
Referencel

&

e 24 R
L —

MIB

MIB MIBY>Y

2L BRIy 74+ —4h, Cisco V7 hu=7 V—2, BIW
FEREE > FO MIB O%FT# B LY v orr— R4 5120, RO
URL 2% % Cisco MIB Locator ZfH L £9°,

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

RFC

RFC 24 kL
L
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