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7 ZY ND—2IZ8 I+ Point-to-Point over Ethernet ( PPPoE ) #& iz DEREFIC DWW TEHEAL
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&2 TR E 1, L2TP Network Server ( LNS ) (X9 % =% 1 77 Layer Two Tunneling
Protocol (L2TP ) R RILEHZNL T, PPP RS 74 Y INREEETNET, LNSII—ZRIZ&K
V), Cisco CMTS 'S L2TP R R ERImE N, BERXRY NT—IARNT T4V O REETE
£9,

EUOIC
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k¥ 1X> NEROFMR, "YRITIZNIL TAYTAORRSE EBRLTILE,
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AEDFHEE. RFC2516 CHRBL TVABEN BV ET. CcOXEICE, PPPoE ICETSHAI
. B KT Data-over-Cable Service Interface Specifications ( DOCSIS ) 77O KR JILARBE#HE N T

WET, FETER., IBHNETO—RNRT=TIL XY RND—00OEY NT Y THEICIEAE
NTVWEREBA, PPPOE YU 1—2 32 %RETSHIIC. DOCSIS EROT—T I EFLEFTY
FAICLT, CMSOKRZ TN a1—FT 420 FECOVTR., "AUTA U REICHESEV
BRI —7IN EFLORNS TN a1—FT14200, #BRBLTLSEZ L,

FATAIIR—F b

CORFIXVNOBRE. ROVIKRIITEN—RIITON-IIVICEIKEDTT,

- PPPOE #&im#EEIEL. Cisco uBR7100 ') —X, & &V Cisco uBR7246VXR universal
Broadband Router (uBR; IZ/N—%J)L 7O—RNAV R IIL—F ) TOHHPR—RENTVE
9,

. Cisco CMTS JL—& Tl&. CiscolOS JUIJ—RA 12.2(4)BCla AEO U ) —AZXTL TV
PENFHYET, &5I(C PPPoE KRiIGHMeEZ T R—NTBLD, YVIRNIIT A X=DFIC
IP+ #EEEY REBHBIVLEBNBYVET (VIRNIIT AAXA=2DRICE, ""E"s"ODXNFE
2HBTREBRYELA ).

N RILENRTVWERT =TI AR —T I A4 AT PPPoE &imEHR—KNTB78, Cisco
CMTS JL—Z T, CiscolOS JU—2Z 12.2(8)BC2 LD U—ZAEEFL TL\BREN &
VET,

cDTAT NV TRNIITIE, PPPOE K7 ORINZHR—NLTVBUENF HVET
o AVEI—=ZDARL—FT AT JATALICCS ULEYR—MNNBAZIAENTVEVES
A=Y@ WinPoet BEDIZA TN YT NIIT2FERATEET, RETIE. PPPoE
954TF>MELT Cisco 1600 ZEAL £,

COBEDSK Y NFYTESHHBHRE. RCRTBEOY IR IIFHBLON—KITT
ON—TaVEESVTVET

. Cisco I0S U 1) —A uBR7100-ik8s-mz.122-11.BC1 #%£1T7L TW% Cisco uBR7111 CMTS,

. Cisco I0S 1) 1) —2A Cisco 1600-sy-mz.122-11.T8 Z#3£17 L TW % Cisco 1600 JL—2Z,
COXYZATIOERE. BEOTRREICENMNETFNARICETVTEREhELLE, O
RFIXDNTHEATEIZINTOFNAARAR, B (F74I)EN ) REOREL SEEBL TVE
T EFEHHPOXRY ND—IUTHEEZLTVWREES, XBRICION RZFERATHHEIIC. TOEE
NBZEIIODVTERL THEKBENfHYET,

BERER

PPPoE 2T 2E, TN BTIVVDVIT TIORAFNARZNLT, FARDZRY KD
—OZDVE—NTOERRAAVEVNL—RICEHRITDENTEEXRT, PPPoE Tk, 7—7 )L
AVBR—=T I A ANDEEEHRNRETT, Cisco uBR7100 KT uBR7200 1 —X JL—2®
JT—=TINAVR—TIALATPPPoE ZHR—KTBDE, T—TII EFLOBRICHDBEREEN
HE5 (CPE) T, PPP ZEAHATEARSICBYET, ChICK>TIPFRLAZEEBLT, ¥
DEODINTOTF—R NFTAVIICETOTRLAZERTZDEVNS, XA TILT YT PPP Y
FGAT UV RDESIBAN_ALNERTEES, PPPAAYIT YT Y32 TPPPoE &Y
ar HFREEEN, PPPOE VA TF7 2 REH—/NEATIP 7 RLAODRBNITOIAET, cOY
—/\I& CiscoCMTS L—Z A ER—AL TF—RIDIADOVTIhAICEYNET, COEFILTR., &R
ART, MBDOPPP ARY VN FERENTVET, COLSH, 7IOLAHMB, Re, LY —
EX 247 %, Y4 NBENTRAL, I—HENTERTDENTEEXRT, H—ER 7O/NA
HA—lFk, AU CM OERIZH S PPPoE ¥ Z 4 7~ b & Dynamic Host Configuration

Protocol (DHCP; A4 XY U RAKN AV 74F1L—>32> 7AORIJL ) R—ADKAMD



MBZYR—RTERT,

PPPOE (2l 2 DDERIAT—2HYWET, T4 ADNY AT—JEPPPEYS I AT—D

T9o RANICKY) PPPOE Y2 a v AHBARENDEHE. BRUOICTIAANVEERTLT, B

TDA—HZY NMAC T RLAZYEEL., PPPoE SESSION_ID #®MYLEJ., PPPIC&YE

TY—ETOBERIEITHAETHY., TAAANVIEEWNICIOZATONY—NNOBEKTT,

F4AAND Z7AOEATE., RAN (94T L&Y, PORAAVEML—2 (H—
N)YFBEBEEIET, XRYNI—Y MNROPZER—AIL, FANBEITELAT VLA It

RL—2N, BREEIDAEENI HYVET, T1ADN) AT—ITR, RARDITXNTO
FOEA A RL—2EZHBEL, TOHRLS 182 BIRTEEXT, T1AHDNUDNEEICK
T9dE, RARNEBRENETORA D NL—20@EIC, 41— FY NENLERA
URNY—RA U NEFROBREICEATIBERNBHENET, PPPoE Y > a o FHABEND L
. PPP 7F—&&., BlO PPP A7 EILEL TEFEENET,

AE

CNEOVIAVTER, CORFIXNTHPTIOHELZRETHEOICHERBTRERMHELT
WET,

E:CONRTHEAZNATWAIOYY ROFMZERANXSICEK, "Command Lookup V—JL, &
ALTLEEY (BRI—TF0H ).

XY ND—UR

CHORFIXVNTRRORICRTRY ND—UBREFEALTVET,

Dialer1 100.0.0.1 cal &el10.1.4.4 ca 1/0 10.1.1.1 FEO0/1 1.1.16 e0 1.1.1.8
Cisco 1600 . -II
PPPoE Client uBR925 Bridging uBR7100 2500 LNS
LAC
L2TP
PPPoF
PPP

CORFIXVPNTR, RERTREZFEALTVET,

Cisco 1600 JL—& (PPPOE V74 F >N )

PPPoE cl i ent #show running-config




Bui | di ng configuration..

Current configuration : 1099 bytes
!

version 12.2

service tinmestanps debug uptinme
service tinmestanps | og uptine

no service password-encryption

!

host nane PPPOE_cl i ent

!

no | oggi ng consol e

enabl e password cisco
|

username LAC password 0 cisco

I --- Cmts-user name/password sent to LNS to create the
L2TP tunnel. username LNS password 0 cisco

! --- Lns-user name/password used by LNS to authenticate
tunnel creation. username user@surf.org

!--- Specifies a username and password for each user to
be granted PPPoE access. !--- This can be configured on
the RADIUS authentication servers. ip subnet-zero no ip

domai n | ookup ip donain nanme surf.org ! vpdn enable
1

vpdn-group 1
request-dialin
protocol pppoe

interface Ethernet0

no ip address

pppoe enable

pppoe-client dial-pool-number 1

!

interface Virtual-Templatel
no ip address

ip mtu 1492

no peer default ip address

nterface Serial0
no i p address
shut down

no fair-queue

nterface Seriall
no i p address
shut down

1
interface Dialerl

mtu 1492

ip address negotiated

ip nat outside

encapsulation ppp

dialer pool 1

ppp chap hostname user@surf.org
ppp chap password 0 cisco

1
ip nat inside source list 1 interface Dialerl overload




ip classless
ip route 0.0.0.0 0.0.0.0 Dialerl
no ip http server
!
!
access-list 1 permt any
!
!
line con O
line vty 0 4
password ci sco
l ogin
!
end

Cisco uBR7100 CMTS ( LAC )

LAC#show running-config
Bui | di ng configuration..

Current configuration : 2442 bytes
!
version 12.2

service timestanps debug dateti ne nsec
service timestanps | og datetime nsec
no service password-encryption

!
hostname "LAC"
!
no | oggi ng consol e
enabl e password cisco
!
I --- Cmts-user name/password sent to LNS to create the
L2TP tunnel. username LAC password 0 cisco

!--- Lns-user name/password used by LNS to authenticate
tunnel creation. username LNS password 0 cisco

!--- Specifies a username and password for each user to
be granted PPPOE access. !--- This can be configured on
the RADIUS authentication servers. username
user@surf.org

no cabl e qos permission create
no cabl e qos perni ssion update
cabl e qos perni ssi on nodens
cabl e tinme-server

!
cable config-file plati numcm
service-class 1 nmax-upstream 128
service-class 1 guaranteed-upstream 10
service-class 1 max-downstream 10000
service-class 1 nax-burst 1600

cpe max 10

ti mestanp

!

i p subnet-zero

!
!
no i p domain | ookup
!

i p dhcp pool pppoe




network 10.1.4.0 255.255.255.0
bootfile platinumcm
next-server 10.1.4.1
default-router 10.1.4.1

option 7 ip 10.1.4.1

option 4 ip 10.1.4.1

option 2 hex ffff.8f80

|l ease 7 0 10

i p dhcp pool pppoe_clients
network 172.16.29.0 255. 255. 255. 224
next -server 172.16.29.1
default-router 172.16.29.1
domai n-nanme surf.org
lease 7 0 10
]
!--- FEnables Virtual Private Dial-Up Networking (VPDN).
vpdn enable

vpdn logging

!--— VPDN group 1 configures the router to accept PPPOE

connections. !--- Specifies the virtual template used
for the virtual interfaces that are created !--- for
each PPPoE session. ! vpdn-group 1

accept-dialin
protocol pppoe
virtual-template 1

!--—- VPDN group 2 configures the group to be used for
the L2TP tunnel to the LNS. !--- PPPOE sessions will be
initiated from clients using the domain surf.org.

vpdn-group 2
request-dialin
protocol 12tp
domain surf.org
initiate-to ip 1.1.1.8
local name LAC

!--- Disables authentication for creation of L2TP

tunnel. no 12tp tunnel authentication
!

i nterface FastEthernet0/0

ip address 2.2.2.2 255.255.255.0
dupl ex auto

speed auto

|
interface FastEthernet0/1

ip address 1.1.1.6 255.255.255.0
i p broadcast-address 1.1.1.255

no i p route-cache

no i p nroute-cache

dupl ex auto

speed 10

|

interface Cablel/0

ip address 172.16.29.1 255. 255. 255. 224 secondary
ip address 10.1.4.1 255.255.255.0
cabl e downstream annex B




cabl e downstream nodul ati on 64gam
cabl e downstream interl| eave-depth 32
cabl e downstream frequency 471000000
cabl e downstream channel -id 0O

no cabl e downstream rf-shutdown
cabl e downstream rf-power 51

cabl e upstream 0 frequency 32000000
cabl e upstream 0 power-level 0

no cabl e upstream 0 shut down

cabl e dhcp-gi addr policy

!--- pppoe enable nmust be configured on the cable !---
i nterface accepting PPPOE sessions. !--- This is not
necessary on subinterfaces.

pppoe enable

1

interface Virtual-Templatel

ip unnumbered FastEthernet0/1
ip mtu 1492

ppp authentication chap
1

ip classless
no ip http server
|
!
cdp run
!
snnp-server conmmunity private RW
snnp-server enable traps tty
al i as exec scm show cabl e nodem
|
line con O
line aux O
line vty 0 4
password cisco
| ogin
line vty 5 15
| ogin
!
end

Cisco 2500 (LNS)

hostname "LNS"

|

!

! --- Lns-user name/password for the LNS itself. username
LNS password 0 cisco

! --- Cmts-user name/password for the Cisco CMTS.
username LAC password 0 cisco

! --- Username and password for the PPPoE client. !---
This can be configured on the RADIUS authentication
servers. username user@surf.org password 0 cisco

!
vpdn enable
1

!--- Creates a VPDN group and starts VPDN group




configuration mode. vpdn-group 1
accept-dialin

!--- Configures VPDN group for L2TP protocol so that it
!--- can access the PPPoE server. protocol 12tp

!--- Specifies the virtual-template number to be used
when !--- configuring a PPPoE session. virtual-template
1

!--—- This group terminates L2TP tunnels from the
specified CMTS hostname. terminate-from hostname LAC

!--—- This is the local hostname of the LNS. local name
LNS

!--- Disables authentication for creation of L2TP
tunnel. no 12tp tunnel authentication

1

1

!

interface Virtual-Templatel

ip unnumbered FastEthernet0/1

ip mtu 1492

!--- Surf is used as the pool nanme, and !--- the router
will use an address fromthe 100-net. !--- If a test
cannot be found, it will search for the pool with the
nane default

peer default ip address pool surf
ppp authentication chap
1

ip local pool surf 100.0.0.1 100.0.0.10

j 2

CCTR, BENELKHELTVWA L ZRABITDLHICEATIERERLET,
—#®D show ANV RETZIRTY N AV E—T VR Y =ICL2THR—RENTVET (EF

B1—YEA ). COY—LEEMTHEL LT, show I KENOSTERERRT
EES

FIE
IP7 RLAN LNS 7—)LA SBRHENATVBEE2RBID IR, ROFIEERTLET,

1.LNS A'5 showip local pool AN RERITLET, AN REAEFIVILET,

LNS#show ip local pool

Pool Begi n End Free In use
surf 100.0.0.1 100.0.0. 10 9 1

2. EEABREZEEZHBATS8H, LNS /5 showcallerip AV RERITLET,

LNS#show caller ip
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Li ne User | P Addr ess Local Nunmber Renpt e Nunber
<->
Vi 29 user @urf.org 100.0.0.1 - -
in
3.LNS LD VPDN v > 3> ZfHZE TS 1-®. showvpdnsession AV RZERITLET,

LNS#show vpdn session
L2TP Session Information Total tunnels 1 sessions 1

LocID Rem D TunID Intf User nane State Last Chg Fastswitch
30 299 23629 Vi 29 user@surf.org est 00: 16: 03 enabl ed

9%MNo active L2F tunnels
9%No active PPTP tunnels
9No active PPPOE tunnels

ROF|EZFE>T, PPPOE VAT UMLK >THEAESHATVRRETIL—NDA 2 Z2—7
I/ ABEZERLET,

1. LAC A'5 show vpdn session N> RERITLET. AN REAEFIVILET,

LAC# show vpdn session

L2TP Session Information Total tunnels 1 sessions 1

Locl D Rem D Tunl D I ntf User name State Last Chg Fastsw tch
299 30 26280 Vil user@surf.org est 00: 31: 19 enabl ed

%o active L2F tunnels

%\o active PPTP tunnels

PPPoE Session Information Total tunnels 1 sessions 1
PPPoE Session Information

SID RemVAC LocMAC I nt f VASt Antf VLAN VP/VC
1 0030. 9413. 0556 0008. a328. 831c Vil uP Cal/ 0

2. PPPoE Z{f2 T, CiscoCMTS ICB& L 1 —Y%&#KRRT S, show interface cable
modem X > R&ZEZETLET,

LAC#show interface cable 1/0 modem 0

SID Priv bits Type State | P address net hod MAC addr ess
1 00 nmodem up 10.1.4.2 dhcp
0010. 9526. 2f 57

2 00 nmodem up 10.1.4.3 dhcp
0007. 0e03. a7e5

2 00 host unknown 172.16.29.2 static
0007. 0e03. a7e4

3 00 nmodem up 10.1.4.4 dhcp
0007. 0e02. c893

3 00 host unknown pppoe
0030. 9413. 0556

4 00 nmodem up 10.1.4.5 dhcp

0007. 0€03. 5075
3.1B7EM VPDN RX A& XKRT S, showvpdndomain IX > RZEEITLET,

LACH#show vpdn domain
Tunnel VPDN Group

domain:surf.org2 (L2TP)



hS7LM>a1—b
rSTNZ2I—F 4V OFIE

ROFIEZFEALT, REOKSZ TN 1—FT 12 T=2TVET,

1. LAC T, show ip interface brief AN RZRTLT, 1 VZ—T7IAADREZFIYIL
FT, /VF—TIAAODLVTIANFLTVWBRBEERR. MBT—TINEFIVILT, 41>
R—TIAANBEBEA DL TVWERVZEZHRLET,

LACH#show ip interface brief

Interface | P- Addr ess oK? Met hod St at us Pr ot ocol
Fast Et hernet 0/ 0 2.2.2.2 YES NVRAM up up
Fast Et hernet 0/ 1 1.1.1.6 YES NVRAM up up
Cabl e1/ 0 10.1.4.1 YES NVRAM up up

Vi rtual - Accessl 1.1.1.6 YES TFTP up up

Vi rtual - Tenpl at el 1.1.1.6 YES unset down down

2. PPPoE_client EQ A > B2 —T7 I A A EFIVILT, ZAVT AR —TITA4ANINs 1P

PPPoOE client#show ip interface brief

Interface | P- Addr ess OK? Met hod St at us Pr ot ocol
Dialerl 100.0.0.1 YES BOOTP up up
Et hernet O unassi gned YES NVRAM up up
Serial 0 unassi gned YES NVRAM up up
Seriall unassi gned YES NVRAM up up
Vi rtual - Accessl unassi gned YES unset up up

3.PPPOE ¥ 547 hAS, LNS ICH LT Ping A EEICEFTTED L EBIELET,

PPPoOE client#ping 1.1.1.8

Type escape sequence to abort.
Sending 5, 100-byte ICWP Echos to 1.1.1.8, tineout is 2 seconds:
111l Success rate is 100 percent (5/5), round-trip mn/avg/ max = 12/12/16 ns

4. L2TP OB TEEN RETDHEAE. VPDN JIL—7TO LNS TEREE i Icp

renegotiation on-mismatch ¥ > RZETL T EE V),
LNS#config t

Enter configuration commands, one per line. End with CNTL/Z.
LNS( confi g) #vpdn-group 1

LNS(confi g-vpdn) #1lcp renegotiation on-mismatch

3 : PPP FBAR& s &, LAC # Link Control Protocol (LCP; U2 #&I#7’O0RL ) %
7OFULET, INSICKVEREE hiz PPP OQENBBEND L, LCP FERE N, T
DLCPA VAT NEBBHRERDSI—MZT2EEOTHREVES, BENRTENET
» lcp renegotiation on-mismatch AN > RETFD &, LNSICKY, LCPEITZA T RO
BRISI—MBHETEAET, IXTOISA TN LCP EBXOYI—FT3
DUITRERBYEEBAN, BEAENDEHE, BRIV I—METEIET,

NSTIL1—F142590EHOOAIVER




—E#® show ANV RETZIRTY R AV BZ—FT VR Y—=)LICE2THR—RENTVET (E
BI1—YERH), COYV—IILEFATDEILELP2T, show OAX REHOOMERERRT
EFEY,

3 :debug AN REFEHTHENC, Tdebug AV RICHTHIEELER, 2SRLTLKEE
(AT

. debug ppp negotiation : LNS TCOIAN RERTIDE, PPP XIS I—3a>orIY
o2 a>vHFRRENDEH, BEP, IZF—HFREVLEAT—DZBEL., BREEBL
BDENTEET, 1-#L. debug ppp negotiation DHH N ZBETDIHENHV)ET,
debug ppp negotiation DHHICDOWVT, Tk, PPPZEBfEL, NSV 1—FT4>2T3F%
EHOBENBEAEICOVTHALETD,

. debug vpdn 12x-packet errors : CHO N> RERTID E, NI OBIXEFEOEEE
BFBL2FBRVCIL2TPZOR LIS —HRRENET

. debug vpdn 12x-packet events:INST_ D IN Y RERKITIDE, RORIIBIAIFELEEFS v
YRETD—ZWTHIL2TPARY M RRENET,

. debug vpdn packet [control | data] [detail] - INSE I FLACTCDIAN Y RERITID &, >
—TUABS (FEIREES). 777, Reu&, Z7ORNIJILBEBONT Y hAY S —1F
WARTENET,

- debug vpdn event [protocol | flow-control] LNSE = IELACTCDIXR Y RERITITD L,
L2TPZORJLADOVPNIZ—H LVERAR e, UE—RNETERFEV 12V RIA0K
WAREWMECEREENTVRS 7O0—FHICEETIZIIS—HARRENET,

- debug ppp {chap | pap} : COOAX > RZ2FKTIT D&, PPPICHAIAE N TS Challenge
Handshake Authentication Protocol(CHAP)# & UfPassword Authentication Protocol(PAP) A" 5%
RENET,

. debugipudp : LNS ECCOIOX Y RERTITHE, HANFFI v V&Eh, PPPOE RARND
SNTY N EZELTVWAHESHIBBEIET,

. debug aaa per-user : LNS A S COIANY RERTTH &, 1I—YORIERKICEI-TICH
LTEAEhZBENRRELET,

- debugradius : 2CNAX > RERTITHE, RADIUS H—)N&fE> TI1—HRIEETOIRI
BETIEBIRRENET,

F<FLEShSEB (FAQ)

Q. Cisco CMTSEPPPoEIGXZHR—KNLTVWETH,

AWWZ, Cisco CMTSIL—A IEPPPoEERiEZHR— RN L TWEB A, PPPOEERIAIK, BEA >
R—TIAANSPPPoENT Y RZEZEL, BREAVEX—T I/ AIZEELE T, Cisco
UBR7100 =X JL—& N MxU TV v >4 F—R (CiscolI0S U 1) —2R 121EC TH &R
—N) BICEREENTVSIHEE, PPPOE NS 74 v VR EBEREEENET, XL, chiF7V
VIOUITREDHERTHY) ., PPPoE DHR—KNCEETREDOTREHYEHA. DFEV,
PPPOE #zi%l&. Cisco CMTS ETlEHR—KREhTLVEE A,

Q. PPPoEY S 4 7 > b & &% M Dynamic Host Configuration ProtocolDHCP)2 S A4 7> M &@LU
DOCSIS7'Z> NCRRICERATERTH.

A. [E\\, PPPOE #Riktaelx., U CM OE®ICH D PPPOE V54T NEDHCP 954 T
NOBIREAZHYR—NLTVWET, MAZBRET—7IL XY RD—I0A0HEBOT A I
PPPoE ZfEHAL. TN&., 1) PCXKRANCIDZYRND—O FOEABIP 7 RLABRE®
FFA[IC DHCP 2 TE £ 9,
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Q. Cisco uBR7200VXR CMTS7' 2 ¥ N7 #—A TR, NPE-300&NPE-400M &5 TPPPoEA
R=—REIhTLVETH,

A, EW, 272U 2001 £8 H15 BZ€£>T, NPE-300 7Oty HOHR—NFERTLEL L,
Q. PPPoER:Cisco uBR10k CMTS7' 2 Y R 7 #—LATHR—RERTVERT D,

A. PPPoE#& i #8E(X. Cisco IOSY ') —Z12.2BC1ablf& % {# 8 3 % Cisco uBR7100> ) — X)L —
2B KV Cisco uBR7246VXRIL—Z TO HHR—RENTWVWET, PPPoE #&ixHEREIE Cisco
uBR10012 JL—R TlEHR—KrhEThTVWERA,

Q. CiscoCMTS7'SY R 7#—ATE., WS DOPPPoEEY >3 EEFTTEETH,

A.UBRZ'S Y N7 #—Alk, NPE-2258 & O'NPE-300TC4000WPPPoEL Y 3> & HR—KNTB
Cisco 72007°5 Y R 7 #— AN SIDBHIR1000% #& L £ T IENPE-400THR—RENTVWET
o EZI1SNPEZERL TLAWUBR71007SY N7 #—ATE., 40000PPPoELY 3
HR—RENTVWET, ChSFERNVBEERETT, 7O0EY Y A—RIZEBHEAhTVWEXE
VRE, FRAEhTWVWBAT—TIL AVE—TIAAD—ROBE, F1—YHFEALTVSFE
B, L—ROREBEICKY, FUOT AT TRBRETS PPPOE Y2 a>0RABIE &
LB BBEVWSELEEZERBITDIHENHYET,

Q.ECKML 1> TPPPoERIRNF HR— TN TLWSCisco IOSO ) ) —ARKMAITTH,

A:Cisco IOS 1) —A121 ECZEAL TW3IHEE. PPPoEKRIH#AE(X Cisco CMTSIL—X Tl Y
7.R_ I\é hiﬁ/bo

BOE 1T ¥R

.PPPoE v < 3> Q&R

- PPP over Ethernet
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