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D
*2)

D
xDSL CATV

*2)

) IT IT
http://www.kantei.go.jp/jp/it/goudoukaigi/dai6/6qijisidai.html

ADSL Asymmetric DSL CATV Cable TV

FTTH Fiber To The Home LAN

(broadband )

ADSL DSL
http://www.soumu.go.jp/joho_tsusin/whatsnew/dsl/index.html 2002 10
460 ADSL
ADSL xDSL

DSL Digital Subscriber Line 1

ADSL PPPoE PPP Over Ethernet RFC2516

PPPoE ISDN

PPP Point-to-Point Protocol
PPP P
PPPoOE ADSL
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PPPoE oSl

oSl

RFC959 FILE TRANSFER PROTOCOL (FTP)

RFC792 INTERNET CONTROL MESSAGE PROTOCOL

RFC791 INTERNET PROTOCOL

RFC1332 The PPP Internet Protocol Control Protocol(IPCP)
RFC1994 PPP Challenge Handshake Authentication Protocol(CHAP)
RFC1334 PPP Authentication Protocols

RFC1661 The Point-to-Point Protocol(PPP)

RFC2516 A Method for Transmitting PPP Over Ethernet(PPPoE)

1SO8802-3 CSMA/CD

| RFCO59(FTP) !
IRFCTO20CMP) |
I RECT91(IP) | !
PPPOE I RFC1332(IPCP) | ! EE@?S?EE&L, :
| RFC1994(CHAP) L—— 1
| ( ) RFC791(IP)
() | REC1334(PAP) | '1508802-3 |
| REC1661(PPP) | T J
RFC2516(PPPOE) |
(Ethernet) | 1S08802-3 ! I (Ftheret)
(Ethernet)
RADIUS
Ethernet P Ethernet PPPoE ppp | 1P Ethernet P

PPP
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PPP
PPPOE ATU-R J

ATU-C ATM ATM BAS
! (AC)
| DSLAM
i —-—
i RADIUS
i Discovery Stage \r/
! PPP Session Stage i
- — — — — — — — —
ATU-R  ADSL Transceiver Unit at the Remote terminal end ADSL
ATU-C  ADSL Transceiver Unit at the Central office end ADSL

DSLAM Digital Subcriber Line Access Multiplexer
BAS Broad band Access Server ATM PPP ISP

AC Access Concentrator

PPPOE
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| 2 1
- = ( ) _
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I:I PPPOE
) 3
- = ( )
PC3
PPPoE
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I 0

)
O
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PPPOE

PPPoE AC
Discovery Stage TAG
PPP Session Stage

PPPOE

1)LCP (*3) LCP MRU(Maximum-Receive-Unit ) 1492
2) (a)PAP/(b)CHAP
3)NCP (*4) IPCP(Internet Protocol Control Protocol) IP-Address
AC PPPoE PPPoE IP
(*3)LCP Link Control Protocol
MRU
(*4)NCP Network Control Protocol
IP IPCP
3)NCP AC
PPPoE NAT
PPPoE NAT
PPPoE PPPOE
PPPoE 1P LAN 1P
(AC IP
AC
( )192.168.10.1(/24)
PPPoE P PPPOE

0.0.0.0(
)

AC

( )192.168.10.1(/24)

0.0.0.0

( )192.168.1.1(/24)




12/31

HATS-G-L-101-V1
PPPoE
Discovery Stage
PADI (PPPoE Active Discovery Initiation)
_______________________________ >
PADO (PPPoE Active Discivery Offer) AC  MAC
& o e
PADR (PPPoE Active Discivery Request) AC
_______________________________ >
PADS (PPPOE Active Discivery Session-confirmation)
e 1D
PPP Session Stage
LCP
Configre-Request Magic-Number
Configre-Ack
L e
Configre-Request MRU Magic-Number
& e
Configre-Ack
PAP ! CHAP
Authenticate-Request ID ! Challenge
C ) !
I
Authenticate-Ack i Reponse
e R >
I
: Success
| o
NCP(IPCP)
Configure-Request IPCP
& e
Configure-Ack(or Configure-Reject)
IPCP
( )
Configure-Request ( ) 1P
0.0.0.0
Configure-Nak
IP
L e
Configure-Request 1P
______________________________ >
Configure-Ack
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1P
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PPPoE
PPPoE
PPPoE AC PPPoE PPPoE
LCP Echo-Reply PPPoE
PPPoE
IP

1P

e .__ >

PPP Session Stage

Echo-Request

e e
Echo-Reply

_______________________________ >
Echo-Request

_______________________________ >
Echo-Reply

& e e
PPPoE

Ping
PPPoE AC PPPoE PPPoE

PC Ping ICMP

LCP Echo-Request

LAN PC AC
ICMP
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FTP
PPPoE AC PPPoE AC PC FTP
PPPoE LAN PC(FTP ) FTP GET( ),
PUT( )
GET( ), PUT( )
PPPoE
PPPoE AC PPPoE PPPoE AC
LCP Terminate-Request PADT PPPoE
PADT PPPoE
PPPoE AC
PPPoE ,AC
LCP Echo-Request LCP Echo-Reply
PPPOE
PPPOE
1P
IP
P >

PPP Session Stage

Terminate-Request
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PPPoE

AC: NAT

PPPoE 1D PPPoE 1P (
JAC 1P or
0.0.0.0 LAN IP
Service-Name TAG AC-Name TAG

PAP NAT(NAPT(IP Masquerade))
AC PPPoOE PPPoE
ID (PAP )
Service-Name TAG AC-Name TAG
PPPoE NAT
PPPOE  ~ p--—- TAG AC ( AC 1 )
MRU
PAP
PPPoE IP IP AC
PPPOE - PPPoE AC LCP Echo-Request
LCP Echo-Reply
. |:PPPOE LAN PC AC PC
Ping  f--——-- -
Ping
FTP PPPoE LAN PC
FTP - FTP AC pC
GET( ), PUT( )
PPPOE ~  ----1 EPPoE
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or

PPPoE ID PPPoE IP
_______ )AC IP
0.0.00 LAN IP
Service-Name TAG AC-Name TAG
CHAP NAT(NAPT(IP Masquerade))
AC PPPoE IP PPPoE
(CHAP )
Service-Name TAG AC-Name TAG
TAG AC ( AC 1 )
PPPoE 1" MRU
CHAP
PPPoE IP IP AC
PPPOE |- PPPoE AC LCP Echo-Request
LCP Echo-Replv
. |:PPP0E LAN PC AC PC
Ping f-----—- .
Ping
FTP PPPoE LAN
FTrP - FTP AC PC
GET( ), PUT( )
PPPOE F----] EAC
PPPoE PPPoE 1 n AC1 PPPoE
Ping LAN
FTP
AC 1 AC(AC_2)
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PC 1 PPPoE 1 PC 1
AC_1 PPPoE 1 AC.1
(2)PPPoE
PPPoE 1 PPPoE
Discovery Stage  Service-Name TAG  AC-Name TAG
PPP Session Stage
1)LCP MRU ( )
2) (a)PAP/(b)CHAP ID
3)NCP IPCP  IP-Address PPPoE 1P
AC PPPoE
PPPoE PPPoE 1P LAN 1P
(PPPoE PPPOE P P
0.0.0.0
PPPoE LAN PPPoE
1P
PPPoE NAT(NAPT(IP Masquerade)) )
2)(@) (b)
PPPoE 1 LAN PPPoE
PAP CHAP PPPoE

(ADAC

AC 1 PPPoE
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Discovery Stage ID PPPoE
Service-Name TAG  AC-Name TAG
PPP Session Stage
1)LCP MRU ( )
2) (a)PAP/(b)CHAP ID
3)NCP IPCP  IP-Address AC_ 1 PPPoOE PPPoE
P PPPoE PPPOE
PPPoE 1P
2)(a) (b)
AC 1 PPPoE PPPoE IP
PPPoE (PPPOE
NAT 1P PPPoE IP
)
PPPoE
(4Lcp MRU
PPPoE 1 AC.1 LCP MRU LAN
(B5)PAP
PPPoE 1 AC.1 PAP
(6)PPPoE
PPPoE 1,AC 1 LAN
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PPPoE
PPPoE 1 AC.1 LCP Echo-Request LCP Echo-Reply
PPPoE LAN
Ping
PPPoE 1 LAN PC_1 AC 1 PC_1 Ping
ICMP ICMP
( °, x)
FTP
AC_ 1 PC_1 FTP PPPoE 1 LAN PC_1(FTP
) FTP GET( ), PUT( )
( o, x)
GET( ), PUT( )
PPPoE
PPPoE_1 AC_1 LCP Terminate-Request PADT
PPPoE PADT
PPPoE
PPPoE _1,AC 1
LAN
PPPoE 1 AC_1 PPPoE
AC_1
LCP Echo-Request LCP Echo-Reply
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PPPoE
(NCHAP
PPPoE 1 AC.1 CHAP
(8)PPPoE
PPPoE _1,AC 1 LAN
ID , PPPoE PPPoE
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PPPoE
PPPoE 1 AC_1 LCP Echo-Request LCP Echo-Reply
PPPoE
Ping
PPPoE 1 LAN PC_1 AC 1 PC_1 Ping
ICMP ICMP
( o, x )
FTP
AC_ 1 PC_1 FTP PPPoE 1 LAN PC_1(FTP
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AC_1 PPPoE 1 LCP Terminate-Request

PADT PPPoE PADT
PPPoE
AC 1, PPPoE 1
LAN
AC 1 PPPoE 1 PPPoE
PPPoE 1
LCP Echo-Request LCP Echo-Reply
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PPPoE : AC: NAT
AC S/W Version
( S/W Version
(PPPoOE )
No. PPPoE PPPoE PPPoE
S/W Version

LAN
A-1

1P

Discovery Stage

A-2 Service-Name TAG

A-3 AC-Name TAG

PPP Session Stage

A-4 LCP MRU
A-5 PAP
A-6 ID
A-7
NCP PPPoE
A-8
1P

IP

A-9 NAT
(PPPOE )

No. PPPoE PPPoE PPPoE

PPP Session Stage

B-1 CHAP

B-2 ID

B-3
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No. AC AC
S/W Version
PPPOE
C-1
1P
LAN( PC)
C-2
IP
Discovery Stage
C-3 | Service-Name TAG
C-4 AC-Name TAG
PPP Session Stage
C-5 LCP MRU
C-6 PAP
C-7 PPPoE ID
C-8 PPPoE
NCP PPPoE
C-9
1P
PPPoE
C-10
NAT
(AC
No. AC AC
PPP Session Stage
D-1 CHAP
D-2 PPPoE ID
D-3 PPPoE
NCP PPPoE

D-4
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PPPoE NAT
AC PPPoE F
AC S/W Version
No. PPPoE
S/W Version
PPPoE
E-1 ID
LCP MRU AC Request  Ack
E-2 Nak
E-3 | PAP PAP
PPPoE
E-4
IP
PPPoE
LCP Echo Request/Reply
E-5 | PPPoE
Ping
PPPoE PC
E-6 | Ping AC
PC Ping
FTP
PPPoE PC
E-7 | FTPGET( ) AC
PC GET
(kbyte/s) ( )
PPPoE PC
E-8 | FTPPUT( ) AC
PC
PUT
(kbyte/s) ( )
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PPPoE
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E-11 | CHAP CHAP
PPPoE AC 1P
E-12
1P
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LCP Echo Request/Reply
E-13 | PPPoE
Ping
PPPoE PC
E-14 | Ping AC
PC Ping
FTP
PPPOE PC
E-15 | FTPGET( ) AC
PC GET
(kbyte/s) ( )
PPPOE PC
E-16 | FTPPUT( ) AC
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1
PPPoE
RFC
2516 Discovery Stage (PPPoE AC)
1 0x8863 E-1,K-1
2 MAC MAC
3 Ver Ox1
4 Type Ox1
PADI (PPPoE )
5 MAC OXxfFFFfffff
6 Code 0x09
7 ID 0x0000
8 Service-Name TAG ADSL
0x00
PADO (AC)
9 MAC PPPoE E-1,K-1
MAC
10 Code 0x07
11 ID 0x0000
12 AC-Name TAG AC
PADR (PPPoE )
13 AC-Name Service-Name PADO
14 MAC AC MAC E-1,K-11
15 Code 0x19
16 ID 0x0000
17 Service-Name TAG
PADS (AC)
18 Code 0x65 E-1,K-1
19 ID
20 Service-Name TAG
21 Service-Name-Error AC  Service-Name
ID 0x0000
PADT (PPPoE AC)
22 MAC PPPoE AC E-9,17
MAC K-10,19
23 Code Oxa7
24 ID ID
25 TAG
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26 PADT PPP
TAG (PPPoE AC)
27 0x0000 End-Of-List
28 0x0103 Host-Uniq
29 0x0104 AC-Cookie(AC
)
30 0x0105 Vendor-Specific
31 0x0110 Relay-Session-1D
32 0x0202 AC-System-Error(AC PADS
)
33 0x0203 Generic-Error
PPP Session Stage (PPPoE AC)
34 0x8864 E-2,K-3
35 Code 0x00
36 ID Discovery Stage E-1,2
ID K-2,3
LCP
37 Maximum-receive-Unit(MRU) 1492 E-2 ADSL
K-3 MRU 1454
38 AC LCP Echo-Request E-5,13
PPPoE K-6,15
39 PPPoE PADI
PADO
40 PPPoE PADR
PADS
1661 LCP
1 | pPP 0xc021 E-2,K-3
2 Configure-Request
3 Configure-Ack
4 Configure-Nak
5 Configure-Reject
. E-9,17
Terminate-Request K-10,19
7 Terminate-Ack
8 Code-Reject
9 Protocol-Reject
E-5,13
10 Echo-Request K-615
11 Echo-Reply
12 Discard-Request
13 Identification
14 Time-Remaining
15 Restart-Timer
16 Max-Terminate
17 Max-Configure
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18 Max-Failure —
LCP
19 Maximum-Receive-Unit(MRU) E-2,K-3
20 Authentication-Protocol
21 Quality-Protocol —
22 Magic-Number —
23 Protocol-Field-Compression —
24 Address-and-Control-Field-Compression(ACFC) —
25 FCS-Alternatives — RFC1570 PPP
LCP Extensions
26 Self-Describing-Padding — RFC1570
27 Callback — RFC1570
28 Compound-Frames — RFC1570
1334 Password (PAP)
1 PPP 0xc023 E-3,K-4
2 Authenticate-Request
3 Authenticate-Ack
4 Authenticate-Nak —
1994 Challenge-Handshake (CHAP)
1 PPP 0xc223 o E-11,K-13
2 Challenge o AC
3 Response o
4 Success o
5 Failure —
1332 IPCP
E-4,12
1 PPP 0x8021 o K-5.14
2 Configure-Request
3 Configure-Ack
4 Configure-Nak —
5 Configure-Reject —
6 Terminate-Request —
7 Terminate-Ack —
8 Restart-Timer —
9 Max-Terminate —
10 Max-Configure —
11 Max-Failure —
IPCP
12 IP-Compression-Protocol —
E-4,12
13 IP-Address o K-5 14
791 IP
E-6,7,8,14,
15,16
1 PPP 0x0021 o K-7.8.9.16.

17,18
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NAT
AC —
(1) |AC PPPoE 10.1.1.1/24
IP
(2) |[AC PC 10.10.10.1/724
IP
(3) |[AC PC 10.10.10.100/24
P
(4) |Service-Name TAG —
(5) |AC-Name TAG —
6) |Lcp MRU 1492
(7) |PPPoE ( PPPoE
IP )
®)
PPPoE —
(1) ID Hats-router@hats.or.jp
(2) hats
(3) [Service-Name TAG —
(4) [AC-Name TAG —
(5) |LCP MRU 1492
NAT (6) |AC PPPoE
PPPoE 192.168.10.1(/24)
( )
(7) |PPPoE
0.0.00
PPPoE IPPPPOE or 192.168.10.1
(8) |PPPoE IP"AN 192.168.1.1/24
(9) |PPPoE
LAN PC 1P 192.168.1.100/24
(10)




11

HATS-G-L-101-V1

PPPoE




