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F9),
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CiscoIOS 7u— RNV RN TRATEY T 4 AT — KT )V AA v F A —"— HEEIL, o
Cisco IOS XE HA HBETH A NSF B LWUISSO L HE#E L C,. 7V — KXV Ky va e LTS,

ISSU DEST
A TRAZEYT 4 BIOISSU OFEFTOZEMMT W Tl [Cisco ASR 1000 Series Aggregation
Services Routers Software Configuration Guide] DIRDEZESHL T IEI W,
» [High Availability Overview]
» [Cisco IOS XE Software Package Compatibility for ISSU |
» [In Service Software Upgrade (ISSU)|

HR—rEhTWAJO— KAV FEHTO O

CiscoIOS 71— R R g TRATGEVT 4 AT — "7V AA v F A —_"—iEIT, kDT 1—
KAy REH T FarizdR— L TWET,

e [ISSU L2TPJ (P.3)
e T[ISSU PPPoE] (P.4)
e TISSU RA-MLPS VPN (P.4)

ISSU L2TP

L2TP HA Session SSO/ISSU on a LAC/LNS #gEi%, Layer 2 Access Concentrator (LAC; L' A ¥ 2 7
¥ A arwr b b—4#) B L Layer 2 Network Server (LNS; L' A ¥ 2 % v NU—27 H—) kD
Layer 2 Tunneling Protocol (L2TP; L' A ¥ 2 bV 27 Zu bajin) oo, LA Stateful
Switchover/In Service Software Upgrade (SSO/ISSU; A7 — k7 )V AA v FF—_— /A P —E R
V7MY x2T Ty T VL—R) AH=ALERELET, ZOBETIE., SSO A1 v F A —"—=,
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FInEd,
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7 Lb— N, HEeEiRH o ISSU Hre a2k L £ 97,
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A EIE ERE DA T ARRICEET A Y VY — R A7V a— U T ORMENRRL Y
i‘?‘o

LW —ERLT TV r—2a v RGICEATE, HrLWMIE, "—Fr=7, EEEZFEFL
FIETEET,

FNWT—E R LR Lo, IR EH X REIE N E T,

AT F U AR EZRET 520 0BIMA T a U £,

P—ERHT DT v T — FORENR/MES I, 2T v 77 L— RBRAREIC R D720,
TRAZEVT A RmED £,

CiscolOS 7JO— KN\ KN, PRALASEYTFT 4 RT—F
I RAYFH—i\— D/ESH*

I TE. WOFIEICOWTHELET,

[CiscolOS 7 — RNV RN TRAFZEVT 4 AT — KTV AL v T F—"—DIMAFILEME
RV v—oE] (P5)

[Z7r— RN R HAISSU OIAFBTLEERY o —0fEiRE N7y a—T 07 (P.6)

Ciscol0OS 7O— KN\ RN PRASE) T4 AT—FIIL R4 YF
F—N—OMABTEHERD) > —DERTE
CiscoIOS 7ua— RNV RN TRAZGEVT 4 AT — "7V AA v F A —"—#BI1X. T 74/ |

TAR—=TMZENTWET, ZOEXTIE, HAISSU HRED O DMAFTLEMR Y v — 2 E L
£, KW HADT 77 47 Taty P2 Z o Faty FORORMZEHTE £,

FIRDHE

WA TRXAFGEYT 4B EOISSU OFEITOFEMIC OV TIE, [Cisco ASR 1000 Series Aggregation
Services Routers Software Configuration Guide] DWRDFEE S LTI,

[High Availability Overview |
[Cisco IOS XE Software Package Compatibility for ISSU |
[n Service Software Upgrade (ISSU)]

enable
configure terminal

subscriber redundancy [bulk limit cpu percentage delay seconds allow value] [dynamic limit
cpu percentage delay seconds allow value] [delay time] [rate sessions time]

exit
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Cisco 10S TA—F/IXY F NS PRLSEYT 4 RT—FIN AL yFF—13— |
W CiscolOS FA—FNRY E NS PRASEYT 4 AT— LI R v F+—1n— OBEFE

FIED
ARV RFERRT7IVaY B
A7y71 enable FibE EXEC £— K& A x—7 M LET,
o MEIINUTANRAU—REANLET,
Bl :
Router> enable
AF972 configure terminal Ja—) a7 4 FXFalb—rary ET—REEBELET,
Bl :
Router# configure terminal
AT7973 subscriber redundancy [bulk limit cpu (&) MAETEMERY >—2FHELET,
percentage delay seconds allow value] [dynamic . . .
limit cpu percentage delay seconds allow e bulk : AT RBITEMERY O— %2R ELET,

value] [delay time] [rate sessions time]

* limit cpu percentage : CPU O E Y —IREED L WM
ENR— TV THRELET, #iFIX 0~ 100 T,
- 774 MME 90 TY,

Iitl)uFer(config)# subscriber redundancy bulk . delay seconds : CPU ODE:‘/—EHQ%@ L%b‘{[ﬁ%ﬂfﬁi

imit cpu 75 delay 20 allow 30 . R N N _
7-#% T, CCM =z R—F > h Tk v g ZREEHIE

TORNCBEZ M CTHELET,

o allow value : CPU OBV —REED L EWEEB X, &
ESNTBEERM-T L, Ak 2kty a0k
INEERE L E T, #PHIL 1 ~ 2147483637 T, T
74V M 25 T,

e dynamic : ¥4 F I v 7 AHFIITEERY o—&2FEL
i‘a—o

o delay time : XA F I v 7 RMMAEAET HANTE ¥
Vg o THEf L TR L MEED B B /N & RV EAL T
BELET, EofMEIX 1 ~ 33550 T7,

e rate sessions time : NV R E Z A F I v 7B O
By varBEiEELET,

— sessions : ®PHIL 1 ~ 32000 T, 7 7 4/ M

250 T,
— time: ®PHIZ 1 ~ 33550 T. T 74 ME 1 T,
ATyT 4 exit HENIY 7 4 X2l —Tay T— REKRTLET,

-

Router (confiqg) # exit

78— K/ FHAISSU OMABREERY O—DFEEL STV a—
TA4 Y
MAZITCEMER Y > — D% E & MR35 121%. show running-config =~ > F&EHH LI, HAH

X, TCiscoIOS 77— RNV RN TRATZEVT 4 AT — TV AL v T A ——DEREH
(P.10) iZH v £,
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Cisco 10S TO— RV E NS PRLSEYT4 AT—FIIL RA v FF+—1— oz M

2T v 7 1 BLXOAT 7 21 L. CCM Az R—F 2 FEe T TNy a—T 4 0 7T DDIHELH
¥+, AT v 3BLOAT Y7 41%. PPPoX v ¥ a UHEHEREZHER T HOICHESILBLES, X
T 7 SBLOAT v 6%, L2TP F o Rk F721X VPDN /' — 7 DEEZHERTHOICEL B E
T AT w7 Tk, I A aOEMNER, WEHNZ2T Sy ZJERTHERLET,

show ccm clients

show ccm sessions

show ppp subscriber statistics
show pppoe statistics

show vpdn redundancy

show vpdn history failure

N o g kD=

debug pppoe redundancy

show ccm clients

Zoavwy RiE, MERTat vV HA VAT LADRAZ AL, Fatwy W Ty g EBEE R
LHREAEHT S HA a2 AR—3r v b, CCM IZET 5 f#HAERLET, CCM 7 4 7> MZBET 5
EH A FRT 5121%. show cem clients =~ > FEHEHA L £,

TOT14HIL—b+ FAEYY
Router# show ccm clients

CCM bundles sent since peer up:
Sent Queued for flow control
Sync Session 16000 0

Update Session 0 0O

Active Bulk Sync End 1 0
Session Down 0 O

ISSU client msgs 346 0
Dynamic Session Sync 0 0O
Unknown msgs 0 0

Client events sent since peer up:
PPP 144000

PPPOE 96002

VPDN FSP 0

AAA 64000

PPP SIP O

LTERM 16000

AC O

L2TP CC O

SSS FM 16000

VPDN LNS 0

REAVIRLDII—+ FawyY
Router# show ccm clients

CCM bundles rcvd since last boot:
Sync Session 16000

Update Session 0

Active Bulk Sync End 1

Session Down O

ISSU client msgs 173
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Ry
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Dynamic Session Sync 0

Unknown msgs 0

Client events extracted since last boot:
PPP 144000

PPPoOE 96002

VPDN FSP O
AAA 64000

PPP SIP O
LTERM 16000

AC O

ATFvF 2

L2TP CC O
SSS FM 16000
VPDN LNS O

show ccm sessions

Zoa<wr KL, CCM TEHEHINTWASEy v a oW TOEREERLET,

FO9T4HIL—F TREVY

Router# show ccm sessions

Global CCM state: CCM HA Active - Dynamic Sync
Global ISSU state: Compatible, Clients Cap O0x9EFFE

Current Bulk Sent Bulk Rcvd

state Down: 0 0 0

state Not Ready: 0 0 9279
state Ready: 0 0 6721

state Dyn Sync: 16000 16000 O

Number sessions in

Number sessions in

Number sessions in

Number sessions in

Timeout: Timer Type Delay Remaining Starts CPU Limit CPU Last

Rate 00:00:01 - 64 - -

Dynamic CPU 00:00:10 - 0 90 0
Bulk Time Li 00:08:00 - 1 - -
RF Notif Ext 00:00:01 - 475 - -

REINLDIL—+ TREYY

Router# show ccm sessions

Global CCM state: CCM HA Standby - Collecting
Global ISSU state: Compatible, Clients Cap O0x9EFFE

Current Bulk Sent Bulk Rcvd

state Down: 0 0 0

state Not Ready: 0 O 8384
state Ready: 16000 0 7616
state Dyn Sync: 0 0 O

Number sessions in

Number sessions in

Number sessions in

Number sessions in

Timeout: Timer Type Delay Remaining Starts CPU Limit CPU Last

Rate 00:00:01 - 0 - -

Dynamic CPU 00:00:10 - 0 90 O
Bulk Time Li 00:08:00 - 1 - -
RF Notif Ext 00:00:01 - 0 - -

show ppp subscriber statistics

Zoax s RiE, PPPIMAEZE DA N b L UHERHE # A2 R 3 2 ORI T,

show ppp subscriber statistics =~ > (X, PPP IIA#E A X b LFEHEROBERA R TT D20
L. #f%IZ clear ppp subscriber statistics =2~ REZRITL T LD EFRT 5720IEA L E
B
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KIZ, show ppp subscriber statistics =~ > RO 2R L ET,

Router# show ppp subscriber statistics

PPP Subscriber Events TOTAL SINCE CLEARED
Encap 5
DeEncap 0 0
CstateUp 7 7
CstateDown 4 4
FastStart 0 0
LocalTerm 7 7
LocalTermVP 0 0
MoreKeys 7 7
Forwarding 0 0
Forwarded 0 0
SSSDisc 0 0
SSMDisc 0 0
PPPDisc 0 0
PPPBindResp 7 7
PPPReneg 3 3
RestartTimeout 5 5
PPP Subscriber Statistics TOTAL SINCE CLEARED
IDB CSTATE UP

IDB CSTATE DOWN 8 8
APS UP 0 0
APS UP IGNORE 0 0
APS DOWN 0 0
READY FOR SYNC 8 8

ATwF 4 show pppoe statistics

Z®Oza<» RiE, PPPoE By v a vy OEHERE A X M ETUET 5 DOIZERTY, show pppoe
statistics =~ > FiZ, PPPoE 4 X M L UHEHERO BRI 2R R T D720 L. KFZIC clear
pppoe statistics 2~ > FEREITLTOL OO ERRTH2OIERALET,

&IZ, show pppoe statistics =~ > FOHHHIZRLET,

Router# show pppoe statistics

PPPoE Events TOTAL SINCE CLEARED
INVALID 0
PRE-SERVICE FOUND 0
PRE-SERVICE NONE 0
SSS CONNECT LOCAL 0
SSS FORWARDING 0
SSS FORWARDED 0
SSS MORE KEYS 0
SSS DISCONNECT 0
CONFIG UPDATE 0
STATIC BIND RESPONSE 0
PPP FORWARDING 0
PPP FORWARDED 0
PPP DISCONNECT 0
PPP RENEGOTIATION 0
SSM PROVISIONED 0
SSM UPDATED 0
SSM DISCONNECT 0

O O O O O O OO OO O oo oo o o

PPPOE Statistics TOTAL SINCE CLEARED

SSS Request 0 0
SSS Response Stale 0 0
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SSS Disconnect

PPPoE Handles Allocated
PPPoE Handles Freed
Dynamic Bind Request
Static Bind Request

o O O O o
o O O O o

show vpdn redundancy

ZDa<y RiE, L2TP b RV OBELZHERT H7-DIHEH L E9,

Router# show vpdn redundancy
L2TP HA support: Silent Failover

L2TP HA Status:

Checkpoint Messaging on: FALSE

Standby RP is up: TRUE

Recv'd Message Count: 0

L2TP Tunnels: 2/2/2/0 (total/HA-enabled/HA-est/resync)
L2TP Sessions: 10/10/10 (total/HA-enabled/HA-est)

L2TP Resynced Tunnels: 0/0 (success/fail)

show vpdn history failure

Zoawr RNiZ, VPDN VL — P DEELHERTHT-DIEH L ET,

Router# show vpdn history failure

)

% VPDN user failure table is empty

debug pppoe redundancy

debug pppoe redundancy =~ > RiZ, HA ¥ X7 A LD PPPOE > 5 D CCM A X h & Ay
TV EERRTDHEOIHEHLES, Z0a~vr NI, —RIZVZAa0EINRELZ TN, CCM 7'r& X
DOWNERI 2T /Ny T DT DR L E T,

Router# debug pppoe redundancy

Nov 22 17:21:11.327:
Nov 22 17:21:11.351:
Nov 22 17:21:11.351:
Nov 22 17:21:11.351:
Nov 22 17:21:11.351:
Nov 22 17:21:11.351:
Nov 22 17:21:11.351:
Nov 22 17:21:11.351:
Nov 22 17:21:11.351:

PPPoE HA[O0xBE0O00O8
PPPoE HA[O0xBE0O00008
PPPoE HA[OxBEO000O08
PPPoE HA[O0xBE0O0O0O8
PPPoE HA[OxBE0O00008
PPPoE HA[OxBE0O00008
PPPoE HA[OxBE0O0O0O8
PPPoE HA[O0xBEO00008
PPPoE HA[OxBEO000O08

Session ready to sync data
code = PADR, length = 58
code = SESSION ID, length =
code = SWITCH HDL, length =
code = SEGMENT HDL, length = 4
code = PHY SWIDB DESC, length = 20
code = VACCESS DESC, length = 28
Sync collection for ready events
code = PADR, length = 58

2
4

Nov 22 17:21:11.351: PPPoE HA[OxBE0OO0O0OO8 code = SESSION ID, length = 2
Nov 22 17:21:11.351: PPPoE HA[0xBE0000O8 code = SWITCH HDL, length = 4
Nov 22 17:21:11.351: PPPoE HA[OxBEO00O00S8 code = SEGMENT HDL, length = 4

Nov 22 17:21:11.351:
Nov 22 17:21:11.351:

PPPoE HA[O0xBE0O00O8
PPPoE HA[O0xBEO00008

code = PHY SWIDB DESC, length = 20
code = VACCESS DESC, length = 28

W W W W wwuwuwuwowuwouwowuowuwuo

]
]
]
]
]
]
]
]
]
]
]
]
]
]

CiscolOS JO— KN\ KN/ FPRLSEY T4 ATFT—F
I RA Y FH—\—DREH

Z T, ROBREBNCHOWTHEBALET,
o [ISSU % L7= RA-MPLS % v kU —7 |(Z#&¥w4 5 PPPoX : ] (P.11)
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ISSU #{&R L= RA-MPLS v k7 —2I12#im9 % PPPoX : 4l

WL, RA-MPLS %y U —2 TCiscoIOS 7a— KRRV RN TRAFZEY T 4 AT —kF 7))L
AA w FA—N—HEEED PPPoX B v v a VIIABTLEMFR Y v — %2 ETH HEERLTVET,

Router# show running-config

hostname Router
|
boot-start-marker
boot system bootflash:packages.conf !
enable password cisco
|
aaa new-model
|
!
aaa authentication ppp default local
|
|
1
aaa session-id common
ppp hold-queue 80000
ip subnet-zero
no ip gratuitous-arps
no ip domain lookup
ip vrf vrfl
rd 1:1
route-target export 1:1
route-target import 1:1
|
no ip dhcp use vrf connected
|
|
|
|

no subscriber policy recording rules

WDOATIZ, MAZETCEMERY > —DREEZ R LET,

subscriber redundancy dynamic limit cpu 90 delay 10

subscriber redundancy bulk limit cpu 90 delay 10

subscriber redundancy rate 4000 1

subscriber redundancy delay 10

no mpls traffic-eng

mpls ldp graceful-restart

mpls ldp router-id Loopbackl00

no virtual-template snmp

no issu config-sync policy bulk prc

no issu config-sync policy bulk bem

|

redundancy mode ssoO

username cisco password 0 cisco

|

buffers small permanent 15000

buffers middle permanent 12000

buffers large permanent 1000

bba-group pppoe grpl
virtual-template 1

|

bba-group pppoe grp2
virtual-template 2

|

bba-group pppoe grp3
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virtual-template 3

|

bba-group pppoe grp4
virtual-template 4

|

bba-group pppoe grpS
virtual-template 5

|

bba-group pppoe grp7
virtual-template 7

|

bba-group pppoe grp8
virtual-template 8

|

bba-group pppoe grp6
virtual-template 6

|

!

interface Loopback0
ip vrf forwarding vrfl
ip address 172.16.1.1 255.255.255.255

|

interface Loopbackl00
ip address 172.31.0.1 255.255.255.255

|

interface FastEthernet0/0/0
ip address 192.168.2.26 255.255.255.0
speed 100
full-duplex

|

interface GigabitEthernetl/0/0

no ip address

load-interval 30

|

interface GigabitEthernetl/0/0.1

encapsulation dotlQ 2

pppoe enable group grpl

|

!

interface GigabitEthernet1/0/0.2

encapsulation dotlQ 2

pppoe enable group grp2

|

interface GigabitEthernetl1/0/1
no ip address

|

interface GigabitEthernetl1/0/1.1
encapsulation dotlQ 2

pppoe enable group grp3

|

1

interface GigabitEthernetl/0/1.2
encapsulation dotlQ 2

pppoe enable group grpé4

|

!

interface GigabitEthernetl1/0/2
no ip address

|

interface GigabitEthernetl1/0/2.1
encapsulation dotlQ 2

pppoe enable group grpb
|
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interface GigabitEthernetl/0/2.2
encapsulation dotlQ 2

pppoe enable group grpb6

|

!

interface GigabitEthernetl/0/3
no ip address

|

interface GigabitEthernetl1/0/3.1
encapsulation dotlQ 2

pppoe enable group grp7

|

!

interface GigabitEthernet1/0/3.2
encapsulation dotlQ 2

pppoe enable group grp8

|

interface GigabitEthernet7/0/3
no ip address

interface GigabitEthernet8/0/0
mac-address 0011.0022.0033
ip vrf forwarding vrfl
ip address 10.1.1.2 255.255.255.0
negotiation auto
|
interface GigabitEthernet8/1/0
ip address 10.1.1.1 255.255.255.0
negotiation auto
mpls ip
|
interface Virtual-Templatel
ip vrf forwarding vrfl
ip unnumbered LoopbackO
no logging event link-status
peer default ip address pool pooll
no snmp trap link-status
keepalive 30
ppp authentication pap
|
interface Virtual-Template2
ip vrf forwarding vrfl
ip unnumbered LoopbackO
no logging event link-status
peer default ip address pool pool2
no snmp trap link-status
keepalive 30
ppp authentication pap
|
interface Virtual-Template3
ip vrf forwarding vrfl
ip unnumbered LoopbackO
no logging event link-status
peer default ip address pool pool3
no snmp trap link-status
keepalive 30
ppp authentication pap
|
interface Virtual-Templated
ip vrf forwarding vrfl
ip unnumbered LoopbackO
no logging event link-status

-~

~
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peer default ip address pool poold
no snmp trap link-status
keepalive 30
ppp authentication pap
!
interface Virtual-Templateb
ip vrf forwarding vrfl
ip unnumbered Loopback0
no logging event link-status
peer default ip address pool pool5
no snmp trap link-status
keepalive 30
ppp authentication pap
!
interface Virtual-Template6
ip vrf forwarding vrfl
ip unnumbered Loopback0
no logging event link-status
peer default ip address pool pool6
no snmp trap link-status
keepalive 30
ppp authentication pap
!
interface Virtual-Template?7
ip vrf forwarding vrfl
ip unnumbered Loopback0
no logging event link-status
peer default ip address pool pool7
no snmp trap link-status
keepalive 30
ppp authentication pap
!
interface Virtual-Template8
ip vrf forwarding vrfl
ip unnumbered Loopback0
no logging event link-status
peer default ip address pool pool8
no snmp trap link-status
keepalive 30
ppp authentication pap
!
router ospf 1
log-adjacency-changes
nsf
network 10.1.1.0 0.0.0.255 area 0
network 10.0.0.0 0.0.0.255 area 0
!
router bgp 1
no synchronization
bgp log-neighbor-changes
bgp graceful-restart restart-time 120
bgp graceful-restart stalepath-time 360
bgp graceful-restart
neighbor 10.0.0.3 remote-as 1
neighbor 10.0.0.3 update-source Loopbackl00
no auto-summary
|
address-family vpnv4
neighbor 10.0.0.3 activate
neighbor 10.0.0.3 send-community extended
exit-address-family
!
address-family ipv4 vrf vrfl
redistribute connected
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redistribute static
no auto-summary
no synchronization

exit-address-family
!

ip local pool pool2 10.1.1.1 10.1.16.160
ip local pool pool3 10.1.1.1 10.1.16.160
ip local pool pool4 10.1.1.1 10.1.16.160
ip local pool pool5 10.1.1.1 10.1.16.160
ip local pool pool6 10.1.1.1 10.1.16.160
ip local pool pool7 10.1.1.1 10.1.16.160
ip local pool pool8 10.1.1.1 10.1.16.160

ip classless !
!
no ip http server
|
!
arp 10.1.1.1 0020.0001.0001 ARPA
arp vrf vrfl 10.1.1.1 0020.0001.0001 ARPA !
!
!
line con O
line aux 0
line vty 0 4
password cisco
!
exception crashinfo file bootflash:crash.log !
end
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