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1.1

ADSL Asymmetric Digital Subscriber Line

ATM  Asynchronous Transfer Mode

ATU-R ADSL Transceiver Unit at the Remote terminal end
ADSL

DIX
Ethernet Ethernet EthernetVer2.0

Ethernet
CSMA/CD Carrier Sense Multiple Access with Collision Detection

IEC International Electrotechnical Commission

1947 ISO

IP Internet Protocol

32 IP

ISO International Organization for Standardization
1946



MAC MediaA ccess Control

MAC MAC Address
MAC
Ethernet

MRU MaximumReceive Unit

MTU MaximumTransfer Unit

osl Open Systems Interconnection

PPP  Point-to-Point Protocol

PPPoE PPP over Ethernet
Ethernet PPP

RFC Request For Comments
TCP/IIP

Internet Activities Board

ADSL
ITU-T G921

MAC

IAB



1.2 ADSL

1.2.1
ADSL 11
1.1
-1P 512K bps
IP > 1.5Mbps
ATM
ADSL

1.2.2

ADSL 512K bps 1.5Mbps IP
ADSL
IP ADSL 11
HATUR -
2
1.1 ADSL






UNI

ADSL 1.2 13
¥ NTT ATU-R
UNI
I ATU-R L
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A NTT 1
B NTT ATU-R 2
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UNI LI
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12 (O

1.2

E N (62 B Nep R N

RFC791
RFC792

IP
ICMP

RFC1332
RFC1661

RFC1334
RFC1994
RFC2516

RFC1877 IPCP
PPP

PAP

CHAP

PPPOE

DIX

Ethernet Ver.2

|SO/IEC8802-3 10BASET




2.1

ADSL LI
21 22
ADSL ITU-T G.992.2 Annex C
ATU-R NTT
LI
2W
w
2.1
LI
ATU-R 2w
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2.2
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3.1
ADSL

3.2 1
ISO/IEC8802-3
SO/IEC8802-3

3.2.1

RJ-45

1 2 3 4 5 6 7 8

3.1

3.2.2

12
10BASE-T
10BASET
1S08877 8 RJ-45
RJ-45 31
[ 1P
TD(+) —> 1
TD(-) —> 2
RD(+) «— 3
RD(-) +—— 6
|7 45 7 8
RJ-45
2 UTP
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3.3 2
2 10BASET Ethernet Ver.2 PPP PPPoE CHAP PAP IPCP
1SO/IEC8802-3 10BASE-T DIX Ethernet Ver.2 1.2
RFC
3.3.1 PPPoE
3.3.1.1 PPPoE
PPPoE Ethernet 3.3.1 PPPoE Access Concentrator
3.3.1 PPPoE AC 1 PPP
2
1 Discovery stage
PPP MAC PPPoE ID
PPPoE
2 PPP PPP Session stage
PPP IP
1 ADSL AC IP
3.3.1.2 PPPoE
PPPoE PPP Ethernet
32
1
012 3 456 7 8 9 012 3 415
DESTINATION_ADDR 6
SOURCE_ADDR 6
ETHER_TYPE 9
payload 46 1500
Ethernet
CHECKSUM
4

3.2 Ethernet

-12 -



Ethernet

Oxffffffffffff MAC PPP
MAC
MAC
0x8863 0x8864 PPP
3.2 Ethernet 33
1 2 3
0123 456 7 8 90123454678 901234546 78901
VER TYPE CODE SESSION_ID
( ) ID
LENGTH payload
PPPoOE PPPoE

3.3 Ethernet

4 ox1
8
31
ID 16 PPPoE
ID OxFfff
PPPoE 16 PPPoE
3.1
PPPoE Active Discovery Initiation PADI 0x09
PPPOE Active Discovery Offer PADO 0x07
PPPoE Active Discovery Request PADR 0x19
PPPOE Active Discovery Session-confirmation PADS 0x65
PPPOE Active Discovery Terminate PADT Oxar
PPP 0x00

-13-



3.3.1.3

1 PPPoE

PPPoE

AC

AC
PPPoE

2 PPPOE
PPPoE

PPPOE

PADI
PADO

AC PADR

PADS

AC

PPPoE

PADT

PPPOE

34

PPPOE
ID MAC PPPOE

AC PPPoE

1 2 3
012345678 9012345¢6 7890123 45¢%6 78901
TAG_TYPE TAG_LENGTH

TAG_VALUE
3.4
16
16
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PADI

PADI AC PPPoE
Oxffffffffffff
0x09 ID 0x0000
Service-Name
Relay-Session-ID PADI
PPPoE 1484
ADSL Service-Name 0x00
DESTINATION_ADDR 6
OXFFFFffffrffff
Ethernet
SOURCE_ADDR 6 MAC
ETHER_TYPE )
0x8863
VER(0x1),TYPE 0x1 1
CODE 0x09 1
PPPoE SESSION_ID )
0x0000
LENGTH 2 PPPOE
TAG_TYPE 2
TAG_LENGTH 2
PPPOE
TAG_VALUE
TAGSs
FRAME CHECK SEQUENCE 4
3.5 PADI

-15 -




3.2 PADI

End-Of-List 0x0000
Service-Name 0x0101 0
A C-Name 0x0102
Host-Uniq 0x0103
A C-Cookie 0x0104
V endor-Specific 0x0105
Relay-Session-Id 0x0110
Service-Name-Error 0x0201
A C-System-Error 0x0202
Generic-Error 0x0203
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PADO

PADI AC PADO AC
AC
0x07 ID 0x0000
AC A C-Name PADI Service-Name
AC Service-Name
DESTINATION_ADDR | 6 MAC
Ethernet
SOURCE_ADDR 6 AC  MAC
ETHER_TYPE )
0x8863
VER(0x1),TYPE 0x1 1
CODE 0x07 1
PPPoE SESSION_ID )
0x0000
LENGTH 2 PPPOE
TAG_TYPE 2
TAG_LENGTH 2
PPPoE
TAG_VALUE
TAGSs
FRAME CHECK SEQUENCE 4
3.6 PADO
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3.3 PADO

End-Of-List 0x0000
Service-Name 0x0101 0 PADI
A C-Name 0x0102
Host-Uniq 0x0103 PADI
A C-Cookie 0x0104
V endor-Specific 0x0105
Relay-Session-Id 0x0110
Service-Name-Error 0x0201
A C-System-Error 0x0202
Generic-Error 0x0203
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PADR

PADO

PADO AC PADR
AC
0x19 ID 0x0000
Service-Name
AC-Cookie AC-Cookie
DESTINATION_ADDR | 6 AC NAC
Ethernet
SOURCE_ADDR 6 MAC
ETHER_TYPE )
0x8863
VER(0x1),TYPE 0x1 1
CODE 0x19 1
PPPoE SESSION_ID )
0x0000
LENGTH 2 PPPOE
TAG_TYPE 2
TAG_LENGTH 2
PPPoE
TAG_VALUE
TAGSs
FRAME CHECK SEQUENCE 4
3.7 PADR
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3.4 PADR

End-Of-List 0x0000
Service-Name 0x0101 0 PADO
AC-Name 0x0102 PADO
Host-Uniq 0x0103 PADO
A C-Cookie 0x0104 PADO
V endor-Specific 0x0105
Relay-Session-Id 0x0110
Service-Name-Error 0x0201
A C-System-Error 0x0202
Generic-Error 0x0203

2 PADO AC-Cookie
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PADS

PADR AC PPPoE
ID ID PADS

PADS AC PPPoE ID
MAC PPPoE
AC PADS

PPPoE
0x65 ID
Service-Name

Service-Name-Error

1D 0x0000

-21 -



DESTINATION_ADDR 6 MAC
Ethernet
SOURCE_ADDR 6 AC  MAC
ETHER_TYPE
0x8863
VER(0x1),TYPE 0x1 1
CODE 0x65 1
PPPOE ID
SESSION_ID 2
LENGTH 2 PPPoE
TAG_TYPE 2
TAG_LENGTH 2
PPPOE
TAG_VALUE
TAGs
FRAME CHECK SEQUENCE 4
3.8 PADS
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3.5 PADS

End-Of-List 0x0000
Service-Name 0x0101 0 PADR
A C-Name 0x0102 PADR
Host-Uniq 0x0103 PADR
A C-Cookie 0x0104 PADR
V endor-Specific 0x0105
Relay-Session-Id 0x0110
Service-Name-Error 0x0201
A C-System-Error 0x0202
Generic-Error 0x0203

3

4 PADR AC-Cookie

5

-23-




PADT

PPPoE AC PPPoE
PADT PADT PPP
PPPoE
Oxa7 ID PPPoE
ID
DESTINATION_ADDR 6 PPPoE
MAC
Ethernet
SOURCE_ADDR 6 PPPOE
MAC
ETHER_TYPE )
0x8863
VER(0x1),TYPE 0Ox1 1
CODE 0Oxa7 1
PPPoE ID
SESSION_ID 2 ID
LENGTH 2 PPPoE
PPPoE
FRAME CHECK SEQUENCE 4
3.9 PADT
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3.3.1.4 PPP

PPPoE PPP PPP
PPP IP PPP PPP
AC MAC
0x00 ID
PPPOE PPP
PPP PPP 332 PPP
DESTINATION_ADDR | 6 VAC
Ethernet
SOURCE_ADDR 6 VAC
ETHER_TYPE )
0x8864 PPP
VER(Ox1),TYPE 0x1 1
CODE  0x00 1
PPPOE ID
SESSION_ID 2
- ID
LENGTH 2 PPPoE
PPP PROTOCOL 2 PPP
PPPOE
PPP payload PPP
FRAME CHECK SEQUENCE

3.10 PPP

.25 .



3.3.1.5

PPPOE
ADSL PPPOE
PPPOE 36
3.6 PPPOE
PPPOE

1

1
PPPoE PPPoE

PADI AC PADO
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3.3.2 PPP

3.3.2.1 PPP

PPP IP LCP
NCP NCP
IP IPCP
3.3.2.2 PPP
ADSL PPP 3.7

3.7 PPP

Link Control Protocol Oxc021

Password Authentication Protocol PAP 0xc023

Challenge Handshake Authentication Protocol CHAP 0xc223

Internet Protocol Control Protocol |PCP 0x8021

Internet Protocol IP 0x0021

- 27 -




Access Concentrator AC

LCP
MTU 1454
MRU
MRU
3.8 LCP

MaximumReceive-Unit

Asyncronous-Control-Character-M ap

Authentication-protocol

Quality-Protocol

Magic-Number

Protocol-Fidd-Compression

Address-and-Control-Field-Compression

3.3.2.3 LCP
ADSL
ADSL

1454
1454
PPP

1

2

3

4

5

7

8

9

Field Check Sequence Alternative

-28-
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3.3.2.4 IPCP

ADSL IPCP
3.9 IPCP

1 IP-Addresses

2 |P-Compression-Protocol

3 IP-Address
129 Primary DNS Server Address
130 Primary NBNS Server Address
131 Secondary DNS Server Address
132 Secondary NBNS Server Address

-29.
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3.4

3.5

RFC791
ICMP
RFC791 ICMP

RFC791
IP

IP Internet Protocol

-30-
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4.1

ADSL
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4.1.1

— PADI
PPPOE ¢ PADO
PADR
PADS
L |«
PPPoE
PPP
[ Configure-Request
Configure-Ack
4‘ g
HeP Confi R t
onfigure-Reques
4‘ g q
Configure-Ack
CHAP/PAP
B Configure-Request
4‘ g q
Configure-Ack
Configure-Request
IPCP
Configure-Nak
4‘ g
Configure-Request
Configure-Ack
| !
IP
<
4.1
PPPoE
PPPoE
PPP
IP IP
IP
IP
IP
PPP
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4.1.2

LCP

PPPoE
PPP

PPPoE

PPPoE
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IP
1P
< >
Terminate-Request »
Terminate-Ack
<
PADT
>
PADT
<
4.2



4.1.3

PPPoE

PPPoE
PPP

LCP

LCP

PPPoE
PPP

PPPoE

PPPOE
PPPOE

PPPoE

1P
PADI
PADO
<
PADR
PADS
<
Configure-Request
Configure-Ack
4‘ g
Configure-Request
4‘ g q
Configure-Ack
CHAP/PAP
Terminate-Request
4‘ q
Terminate-Ack
PADT
<
PADT
4.3
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4.1.4

LCP

PPPoE
PPP

PPPoE

PPPoE

1P
1P
< P
Terminate-Request
4‘ q
Terminate-Ack »
PADT
<
PADT
P
4.4
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5.1

PPP
PPP
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ATU-R

ADSL ATU-R
NTT

1 ATU-R

DSL NA ATUR-E1

L01-0028
DSL NB ATUR-E1
DSL NC ATUR-E1 L01-0043
ADSL SB ATUR-E1 L01-0029
DSL SA ATUR-E1
L01-0030
DSL SB ATUR-E1
2
DSL NA SPLR-E
A01-0087JP
DSL NB SPLR-E
ADSL SB SPLR-E A01-0088JP
DSL SA SPLR-E
A01-0089JP

DSL SB SPLR-E




