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2.1.

UNI 1.0

UNI User Network Interface

DIX
DEC Digital Equipment Corp. Intel Xerox 3

IEEE: Institute of Electrical and Electronics Engineers
1884
LAN

ISO International Organization for Standardization
1946

10BASE-T
IEEEB02.3
10Mbit/s  LAN

100BASE-TX
IEEEB02.3
100Mbit/s  LAN

1000BASE-SX LX
IEEE802.3
LAN

10GBASE-SR/LR
IEEE8B02.3ae
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LAN

TE Terminal Equipment

RJ-45

1SO IS 8877 8

UTP Unshielded Twisted Pair

CRC Cyclic Redundancy Check

MAC Media Access Control

MAC MAC Address
MAC ROM

VLAN Virtual Local Area Network
LAN LAN
LAN

VLAN Virtual LAN tag
VLAN
QoS

VLAN-ID Virtual LAN ldentifier
VLAN VLAN 12

Copyright(c) 2006
Copyright(c) 2006
Copyright(c) 2006

VLAN



2.2.

NTT

UNI

1.0

Copyright(c) 2006
Copyright(c) 2006
Copyright(c) 2006



(1

[2

[3]

[4]

[3]

(6]

[7]
(8l
[0l
[10]
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IEEE Std 802.3-2005: Carrier sense multiple access with collision detection (CSMA/CD) access
method and physical layer specifications

IEEE Std 802.3ae-2002: IEEE Standard for Information technology- Telecommunications and
information exchange between systems- Local and metropolitan area networks- Specific
requirements Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access
Method and Physical Layer

Specifications Amendment: Media Access Control (MAC) Parameters, Physical Layers, and
Management Parameters for 10 Gb/s Operation

IEEE Std 802.1Q-2005: standards for local and metropolitan area networks: virtual bridged local
area networks

ITU-T Y.1731 (2006): OAM Functions and Mechanisms for Ethernet based networks IETF
RFC791 (09/1981): Internet Protocol

ISO IS 8877: S T ISDN

Information technology Telecommunications and information exchange between systems
Interface connector and contact assignments for ISDN Basic Access Interface located at reference
pointsSand T

JIS C 5973: /F04 Type connectors for optical fibre cables
JIS C 6832: /Silica glass multimode optical fibers
JIS C 6835: /Silica glass single-mode optical fiber

EIA/TIA568: COMMERCIAL BUILDING TELECOMMUNICATIONS CABLING STANDARDS
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4.1.
4-1

10BASE-T 100BASE-TX UTP 1000BASE-SX
1000BASE-LX 10GBASE-SR 10GBASE-LR

A
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4.2.
4-2
4-2 0OSI
oSl
7
6
5
4
3
2 MAC [IEEE 802.3*] 52
10BASE-T [IEEE 802.3]
100BASE-TX [IEEE 802.3]
1 1000BASE-SX/LX [IEEE 802.3] 51
10GBASE-SR/LR [IEEE 802.3a€e]
* DIX(Ethernet ver.2)
* |EEE802.3
5.2
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5.
5.1.
10Mbit/s IEEES02.3 10BASE-T
100Mbith/s IEEE802.3 100BASE-TX 1Gbit/s IEEES02.3
1000BASE-SX 1000BASE-LX 10Gbit/s IEEE802.3ae 10GBASE-SR
10GBASE-LR
5.1.1. 100Mbit/s
MDI 1SO 1S 8877 8 RJ-45
5-1-1a RD Receive Data TE
TD Transmit Data TE
TE
1 RD(+) TE
2 RD(-)
3 TD(+) TE
6 TD(-)
4578
5-1-1a MDI
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TE
T TE PC
5-1-1b
TE
1 1
TD(+) > > TD()
PO =X TD0)
RD(+) RD(+)
RD(-) RDO)
TE PC
0 =4 = /T
TD(-) == 3 s
RD(+) - RD(+)
RD(-) —— RD(-)
5-1-1b TE
10
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TE 2 EIA/TIA-568 UTP

100m

TE 5-1-1

5-1-1 TE

100Mb/s
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1Gbit/s
JIS C 5973 SC SC
1000BASE-SX JIS C 6832
1000BASE-LX JIS C 6835
5-1-2a IEEE802.3 38
5-1-2a 1000BASE-SX/LX
1000Base-SX 1000Base-LX

GBd 1.25 1.25
ppm =+100 =+100
nm 770 860 1270 1355
dBm 0 -30
dBm -95 -11.0
dBm 0 -30
dBm -17 -19.0
dB 9.0 9.0

8B / 10B

5-1-2
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1+y2. ®
1 (11 ”
1—y1
05
Y1
0
- o
yl 0 Xl X2 1—X2 1—X1 1
Ul
1000BASE-SX/LX
f -3dB <075 4
GbE
X1 0.22
X5 0375
Y1 0.20
Yo 0.30
5-1-2 1000BASE-SX/LX
TE 5-1-2b
5-1-2b TE
1Gb/s
*
13
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5.1.3. 10Gbit/s
JIS C 5973 SC SC
10GBASE-SR JIS C 6832 10GBASE-LR
JIS C 6835
5-1-3 IEEE802.3ae 52
5-1-3 10GBASE-SR/LR
10GBASE-SR 10GBASE-LR
GBd 10.3125 10.3125
ppm =100 =+100
nm 840 860 1260 1355
dBm -1.0 0.5
dBm -7.3 -8.2
dBm -1.0 05
dBm -9.9 -14.4
dB 3.0 35
64B/66B
5-1-3
14
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1ty 3 P ®
1 (11
1—y1
1_y2
05
Y2
Y1
0 (11
-y " J
3 0 Xl X2 X3 1—X31—X2 1—X1 1
ul
10GBASE-SR/LR
f - 3dB <075 4
10GbE
X1 0.25
X2 0.40
X3 0.45
Y1 0.25
Y2 0.28
Y3 0.40

5-1-3 10GBASE-SR/LR
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IEEE802.3 DIX(Ethernet ver.2) 1EEE802.1Q

MAC 5-2
5-2-1
5-2 MAC
MAC { IEEE802.3 J [ |[EEE 802.1Q }
64byte 68byte
1518byte 1522byte
* MAC MAC FCS
* |EEE802.3 IEEE802.1Q
16
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5.2.1. IEEE802.3
IEEE 802.3 DIX
5-2-1
IEEE 802.3
LLC
SFD LLC FCS
@) @) (46  1500) )
(6) (6)
(2
DIX 2
FCS
8) (46 1500) )
(6) (6) 2
5-2-1 |EEE 802.3 DIX
17
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7
1,0
DIX 8
1,0,1,0,1,0,...... 1,0,1,1
SFD Start of Frame Delimiter: 1
1,0,1,0,1,0,1,1
MAC 6
MAC
MAC 5.2.3
MAC 6
MAC
MAC 5.2.3
LLC IEEE 802.3 2
(DIX 2

IP 0x0800
ARP 0x0806
LLC
46 1500
18
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46

FCS Frame Check Sequence

G(X):X32+X26+X23+X22+X16+X12+X11+X10

+ X8+ x T+ X%+ x4+ x2+x+1

CRC

19
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5.2.2. 1EEE802.1Q

IEEES02.1Q IEEES02.1Q
IEEES02.1Q 5-2-2a VLAN
5-2-2b IEEES02.1Q IEEES02.3 LLC
DIX VLAN
IEEE 802.3
LLC
VLAN LLC
SFD FCS
7 1 4
@ @ (6) (6) (4) 46 1500 @
()
DIX
VLAN
FCS
(8) (46 1500) 4)
(6) (6) (4) )

5-2-2a IEEE802.1Q

TPID(81-00) 2
TCl 2

TCl
CFl VID

I I I I I I I I I I I I I
TPID Tag Protocol ldentifier

TCI Tag Control Information
CFl Canonical Format Indication
VID VLAN ldentifier VLAN
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5-2-2b |IEEE802.1Q  VLAN

5.2.3. MAC
MAC 48
48
5-2-3
7 4 3 2 1 0
N
0
23
> 48
24
y,
5-2-3 MAC
2
MAC IEEE802.1Q
MAC MAC
MAC
I1EEE MAC
21
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MAC MAC
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6. Ethernet OAM

MP  MEP

MEG
OAM
MEG

MIP

MEG

UNI

1.0

ITU-T Y.1731 Ethernet OAM
MP  MIP MEP
=0,1,2,3,4
= 5,6,7
6.1 6.2
23
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Maintenance Point (MP)
Ethernet OAM
MEP MIP

MEG End Point (MEP)
Ethernet OAM

MEG Intermediate Point (MIP)
Ethernet OAM

MEG Maintenance Entity Group)
Ethernet OAM

MEP-MEP
MEG ID

MEG
MEG

MEG

MEG

1.0
MEP  UNI
MIP  UNI

ME Maintenance Entity

MEG =0,1,2
MEG = 3,4
MEG = 5,6,7
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7. QoS
QoS

QoS

o

7 QoS

25
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