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4.1. ( 5.2.
( 5.2. )
A W™® |40 2010 X2 2.4GHz
1 B VolP 55 mW/MHz
(VPN X5 5GHz
) C 0.10 mW/MHz
(2.4GHz) X2+3.9
0.15
(5GHz) X5+3.9
(24GHz+5GH
2) 5+5.1
D ADSL 7.4
E VolP ADSL 7.4
F ADSL 8.8
L2 2 A L2 W g, 2011 U,
( ) SNMP P,
IP (Gbpsy® | T P, POE
B L2 T
SNMP n A,B,C,D
P
C L2
Web
D L2
WDM | DWDM 0.32 2012 (
® CWDM (Gbps) 0.48 +1
) 2
w 10 ATIS




, @ 4o W[ DppFad<a L
0.0669 | 2014 =
( (Gbps) \[(A2+B)2
&TDM ) w A
(Gbps)
B TDM
(Gbps)
(Pidle
Pra) 2
I:’idle
W
Prax
w
PON ™ |GEPO |OLT AC 0.46 2012 = P100
OLT N W P50 PO 3
OLT DC 12 0.42 IF
PON
PON ™ | GEPO | ONU 3.68 2012 =
ONU N 100Mbps w P100+P50+P0/3
ONU 1Gbps 4.45
WIMAX | WiMAX P, W {P4 |12.60 2012 P, s n
i mwow | w  1-0 W
® 1 Prax W Pidte 1
oy w
WIMAX 9.63 Prnax i
i 10W w
2 U1
WiIiMAX 5.84
i 5W
1
LTE LTE 20.32 2013
20W
LTE 13.77
i 20W
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LTE 6.91
10w
3G/LT | 3G/LTE x 3G 5.90 2015
E (W) LTE -
10w
_ (W)  Pe
x(1-U
Pua W) T U}
" AC 2016 9 d s
e N q.50 q.75 q.lOO /4
0.071n d, n%
P
-0.0014 P (W)
Pro
0.67 (DoE)
0.00834
In Py,
-0.0014
Pa
0.609
AC100V 867 2015 3 d s
1100616 d. 40 d. 50 q 60 q 70
d g /6
AC200V 878 d , n%
ATIS
3 AC200Vv 891
400V
5kw
3 AC200Vv 908
400V
5kW 0
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UPS 3 200V 89.2 2014 d 2
200kVA | 7 o dso d7s dio 4
0 500kVA dn. n%
3 200V 89.9
500kVA
3 415V 89.9
500kVA
3 200V 92.7
200kVA
0 500kVA
3 415V 93.9
200kVA
0 500kVA
3 415V 93.9
500kVA
A CISC(I/0
7 32 1,950 2011
) overall ssj_ops 0
B CISC(/O | watt 0
32 SSj_ops 2,620 2011
0) W™
C RISC(I/O
8 ) 13 2011 ssj_ops
D RISC(I/O W w2 SPECpower_ssp008
8 40 Q 31 2011
)
E RISC(I/O
40 0) 140 2011
W,
F IAB4(I/O
10 ) 6.2 2011 W
G IAB4(1/O Q
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10 0) 22 2011
H IA32(1/O 2,000 2014
0 )
1.3 2011
IA32(I/O 2,000 2014
1 07
CPU2 1.2 2011
)
J IA32(l/O 2,000 2014
1 67
CPU2 1.9 2011
45
)
K IA32(l/O
1 67
CPU4 6.7 2011
)0
L IA32(1/O0
7 0
7.4 2011
M E exp 2011 N
( *20 1.85
"19) GB "% In N
-18.8
N E exp
1.56
In N
-17.7
*1
ISO OSI Open Systems Interconnection)
3
IP 8
200Mbps O 100Mbps 0
*2 L2
ISO OSI(Open System Interconnection

*3

2

13
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ISO OSI(Open System Interconnection
1 0
8 ~ WDM FC
*4  PON
PON Passive Optical etwork GE PON G
PON GE PON
*5
WIMAX LTE

*6
*7

CPU ~

5
oS

*8
*9
*10 ( 1 )
*11 ( 100% 0% )
*12 ( 100%50% 0% )
*13 ( 100% 50% 0% )
*14 ( 100% 0% 1 )

(s )
*15 100% 75% 50% 25%
*16 80% 70% 60% 50% 40% 30%
*17 100% 75% 50% 25%
*18 CPU 0 100%
*19

1

*20 CIsC

CPU

14
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*21 1GB
VPN En w
En W
A|lB[c|D|]E]F EW
30% O En E 0.7 52.1.13)
20% O 30% E 07 En E 0.8
10% 0 20% E 0.8 En E 0.9
() 0% 6 10% E 09 En E
( ) En E
L2 En w
Gbps
() En /Gbps
A |l B | c | D E W/Gbps
30% © En E 0.7 52213
20% 0O 30% E 07 En E 08
10% O 20% E 08 En E 0.9
() 0% O 10% E 09 En E
( ) En E
()
WDM TEER (Gbps) (W)
800GbpsDWDM 40GbpsCWDM
W W
30% O P 1,750 P 58.4
20% O 30% 1,750 P 2,000 584 P 66.7
10% 6 20% 2,000 P 2,250 66.7 P 75.0
() 0% 0 10% 2,250 P 2,500 75.0 P 83.3
( ) P 2,500 P 83.3
( )TEER Telecommunications Energy Efficiency Ratio
E (Gbps) (W)

15
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50Gbps TDM 50Gbps

()

Ca

30%

P 523.11

20% O 30%

523.11 P 594.64

10% O 20%

594.64 P 67257

0% 0 10%

672.57 P 747.3

( ) P 747.3
GE PON OLT E (W)
ONU P (W)
OLT(AC ) OLT(DC )
w W
30% O E 0.322 E 0.294
20% O 30% 0.322 E 0.368 0.294 E 0.336
10% 6 20% 0.368 E 0.414 0.336 E 0.378
() 0% O 10% 0.414 E 0.46 0.378 E 0.42
( ) E 0.46 E 0.42
ONU(100Mbps) ONU(1Gbps)
W W
30% U P 2576 P 3.115
20% O 30% 2.576 P 2.944 3.115
10% O 20% 2.944 P 3.312 3.56
() 0% 0 10% 3.312 P 3.68 4.005
( ) P 3.68 P 4.45
WiMAX (W) i (W)
mow @A y | 10w (2
W W
1 1
30% O P 111.09 P 145.39

20% O 30%

111.09 P 126.96

14539 P 166.16

10% 0 20%

126.96 P 142.83

166.16 P 186.93

0% O 10%

142.83 P 158.7

186.93 P 207.7

( )

P 158.7

P 207.7

16
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5W (1 )

2

Ca

30%

P 119.86

20% O 30%

119.86 P 136.99

10% O 20%

136.99 P 154.11

0% 0 10%

154,11 P 171.2

)
( ) P 171.2
(1 10.0W 2
( 2 5.0W 2
LTE (W) i (W)
20W i 20W
w1 w
30% O P 413.38 P 610.02
20% O 30% 413.38<P 472.44 610.02<P 697.16
10% & 20% 472.44<P 531.49 697.16<P 784.31
( ) 0% 0 10% 531.49<P 590.55 784.31<P 871.46
( ) P>590.55 P>871.46
10W
w2
30% O P 607.81
20% O 30% 607.81<P 694.64
10% 6 20% 694.64<P 781.47
( ) 0% 0 10% 781.47<P 868.31
( ) P>868.31
( 1 20W 2
( 2 10W 2
3GILTE (W) i (W)
10W
W 1
30% U P 237.28

20% O 30%

237.28P 271.18

17




(

' 49@[DpfFa:lSa L

10% O 20% 271.1&P 305.08
—(—) 0% 6 10% 305.08P 338.98
B ( ) P>338.98
(1 10W 2
. d. (d.25 d.SO C|.75 Cl.lOO) 4
(6V_0)
d (%)
30% G d_ 0.05778In(P) 0.00121R, 0.746
. 0.0628In(P) 0.00129P. 0.719 d  0.05778In(P)
20% 6 30% - B -
0.00121P, 0.746
) 0.0674In(P,) 0.00136P, 0.694 d  0.0628In(R)
10% & 20% - - -
0.00129R, 0.719
( ) 0.071InP,) 0.004P,, 0.67 d 0.0674In(R)
) 0% 0 10% - B -
0.00136R, 0.694
( ) d 0.071InP,) 0.0014R, 0.67
()P W
(6V )
d (%)
30% G d_ 0.0694In(P) 0.00127P, 0.694
) 0.0745In(P) 0.00130R, 0.664 d 0.0694In(RP)
20% 6 30% - - -
0.00127R, 0.694
. 0.0793In(R,) 0.00136R, 0.636 d 0.0745In(R)
10% & 20% - - -
0.00130R, 0.664
( . 0.0834InP,) 0.0014R, 0.609 d 0.0793In(R)
) 0% O 10% - B -
0.00136R, 0.636
( ) d 0.0834InP,) 0.0014R, 0.609
)Pno
TEER (d. 30 d.40 d.50 QGO QYO QSO) 6 1’000
AC100V
\ TEER

18
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a

Ca

45%

TEER 922

30% O 45%

903 TEER 922

15% O 30%

885 TEER 903

0% 0 15%

867 TEER 885

TEER 867
AC200V
TEER
45% 0 TEER 929

30% O 45%

911 TEER 929

15% 0 30%

894 TEER 911

0% 0 15%

878 TEER 894

TEER 878
3 AC200Vv/400V 5kwW
TEER
30% O TEER 921

20% 0 30%

911 TEER 921

10% 0 20%

901 TEER 911

0% 0 10%

891 TEER 901

TEER 891
3 AC200Vv/400V 5kwW 0
TEER
30% O TEER 934

20% O 30%

925 TEER 934

10% O 20%

916 TEER 925

0% O 10%

908 TEER 916

TEER 908

UPS

(q 25 d. 50 d. 75 d. 100) 4

19
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3 200V 200kVA 0§ 500kVA
d (%)
45% O 93.7 d
30% O 45% 92.2 93.7
15% O 30% 90.6 92.2
0% O 15% 89.2 90.6
d 892
3 200V 500kVA
d (%)
45% 0O 94.2 d
30% O 45% 92.7 d 94.2
15% O 30% 91.3 d 92.7
0% U 15% 89.9 91.3
d_ 89.9
3 415V 500kVA
d (%)
45% 0O 94.2 d
30% O 45% 92.7 94.2
15% 0 30% 91.3 92.7
0% 0 15% 89.9 91.3
d_89.9
3 200V 200kVA 0O 500kVA
d (%)
30% 0 94.8 d
20% O 30% 94.1 94.8
10% O 20% 93.4 d 94.1
0% U 10% 92.7 93.4

20
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d 927
3 415V 200kVA 0O 500kVA
d (%)
30% O 95.6 d
20% O 30% 95.1 95.6
10% O 20% 94.5 95.1
0% 0 10% 93.9 94.5
d 939
3 415V 500kVA 0
d (%)
30% 0 95.7 d
20% O 30% 95.1 d 95.7
10% O 20% 945 d 95.1
0% 0 10% 939 d 945
d 93.9
E overall ssj_ops watt
E ssj_ops E w
E
() H1J A GKL
7% 0 E 8,000 TBD
66.% 0O 75% 6,000 E 8,000
5% O 66.%6 4,000 E 6,000
() 0% O 50% 2,000 E 4,000
( ) E 2,000
( E ssj_ops
( )TBD To be determined
En w GTOPS

21
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En W GTOPS

A L
60% 0 En E 04 E W
_ GTOPS
40% U 60% E 04 BEn E 0.6 5.2.7.1(7)
20% O 40% E 06 En E 08
0% 6 20% E 08 En E
( E En
En= w
GB
En
60% 0 0.4 E W
- GB 5.2.8.1
40% O 60% 0.4 3
20% O 40% 0.6
0% 0 20% 0.8
(
4.2, ICT
po co, po
1
2
3 b
~ i
4
ICT
5
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CG,

10

4.3.
(1)

@HPIzk2sF | X 4 | HPEIZ & BEHE
flifs RA%R = = | #RAZWED
v v
ERBEEXESE
DFZEREEDER
BFE

STHEP1
2010 12 27
STEP2 2011 9 27

@) ICT
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EXBEEXREF

OFzvVYRLDEA
@rzaICTY—Y10ERA

Q@HPIZ&A
REREAE

(FzwIRRN)
~— DHT

st 5>

ICT 0

0 ICT
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5.1
5.1.1.
ICT
TBD TBD
VPN
A WAN Ether LAN
VPN Ether
B WAN Ether LAN VolP
VolP
C WAN Ether LAN
D WANADSL LAN ADSL
Ether
E WANADSL LAN VolP ADSL
VolP
F WANADSL LAN ADSL
L2 TBD TBD
L2 A SNMP L2
IP
B SNMP L2
IP
C Web L2
D L2
WDM DWDM ATIS

25
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CWDM ATIS
( &TDM
)
PON GE PON OLT
ONU
WiMAX WiMAX
LTE LTE
3GILTE 3GILTE
AC
UPS UPS
A CISC(I/0
32 )
B CISC(I/0
32 )
C RISC(lO 8
)
D RISC(/O 8
0 40 )
E RISC(/O 40
6)
F IA64(1/0 10
)
G IAB4(1/O
10 0)

26
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H IA32(I0 0 )
I IA32(/0 1
07 CPU2
)
J IA32(/0 1
07 CPU2
45
)
K IA32(/0 1
07 CPU4
)0
L IA32(110 7
V)

( )TBD To be determined

5.1.2.
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5.2.
5.2.1.
5.2.1.1.
1)
ISO OSI Open Systems Interconnection) 3
0 8
IP 8
200Mbit/s 100Mbit/s  ©
VPN Virtual Private Network
VolP(Voice over Internet Protocol) 0
bps
0 bps
39
39
200Mbit/s
10kHz ©
b ©
100Mbit/s
53 0
(2)

28
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21
226
E P (W)
3)
WAN LAN EW
A 4.0
B 5.5
VolP
C 2.4GHz
E=0.10 X2 3.9
5 GHz
E 0.15 X5 39
o 2
E 0.10 X2 0.15 X5 5.1
ADSL D 7.4
E 7.4
VolP
F 8.8
WAN
LAN
E X2 X5
E
X2 2.4 GHz W/MHz
X5 5 GHz W/MHz
C 2.4GH 5GHz

(4)

29
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2010 21
226
En W
AlB|]c|D|]E|F EW
30% 0 En E 0.7 (3)
20% O 30% E 0.7 En E 0.8
10% O 20% E 0.8 En E 0.9
0% 6 10% E 09 En E
( ) En E
10
(4)
21 226
(a) WAN LAN
(b) 1500
1500
(c) IP
(d)
0
(e)
(f)
X5003
6. 3
0 8 IP
8 IP
TTL 8
9

30
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(h) i
(i) 16 32 0 40

() (100V 200V) 10%
(k) AC

V)

(m)AC

(n) AC
(@) WAN LAN
(b) LAN
(c)
(d)
(e)
(5)

5.2. .1(4)

21 226 22 149

115
100 ©
0 100
115
15 ©

31



,C!:)‘ 4am[DpFFaﬂSa L

5.2.2.
5.2.2.1. 2 L2
1)
ISO OSI Open Systems Interconnection) 2
0 8
MAC 8 3
5
L2 0
39
1 39 48 21
5
2)
( 21
227 )
E W Gbps
3)
0 Pi Psa Py Psg Py Pgc Ps Ps 16
IP
W Gbps

32
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SNMP IP A E U, P,
IP B E Ug; P
Web C E U. Pc
D E U, P
U, U, U, Uy,
U, 0578 1 188 2 159 3 b,
Ug 0375 1 188 2 b,
U. 0375 1 1.133 2 b,
U, 0272 1 1133 2 b,
100 Mbps 100 Mbps Gbps
U, U, U, Uyp
U, U, U, Uyp
Gbps U, U, U, U,
4.5 U, Ug U, U,
4.5
1 100 Mbps 2
Gbps 3
10Gbps
b, b b, b,
100Mbps 3.976 3.4 3.4 0.824
Gbps 9.94 5.07 2.074 2.074
10Gbps 0 0 0 0
100Mbps Gbps 2.276 1.7 2.447 1.494
1
100Mbps Gbps 0.576 0 1.494 1.494
2 b
Gbps 10Gbps -10.24 |0 0 0
P, Py P Py
P, 0.0347 P, Pg, 0.0347 P, < U,
P, 0.0347 P, Pg 0.0347 P, Uy,
P. 0.0347 P, P 0.0347 P,  U¢
P, 0.0347 P, Py 0.0347 P, U,
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PSA PSB PSC PSD
P, U, 085
P, Ug 0.85
P.. U. 0.85
P, U, 0.85
Py
0
T 1518
Gbps
2011 21
227
1
)
/Gbps
(1 Al B | c | D /Gbps
30% 0 En E 0.7
20% O 30% E 07 En E 08
10% 6 20% E 08 En E 0.9
( 0% & 10% E 09 En E
( ) En E
10
(4)
21 227 0
1518
w
Gbps
(a)
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T R (L 20) 8 1C°

1518 Gbps

(b
5003

0 8 MAC

(d)
(e)
()
(9)
(h)
(i) 16 32
() AC 100V 200V 10%
DC DC-57V DC-40.5V
(k) AC
(1)
(m) AC
(n) AC
(5)

5.2.2.1(4)

21 227 22 150
115

0 100
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115

Cc

15

T 0 115

100
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5.2.3.
5.2.3.1. WDM
(1) )
WDM 1
WDM oSl 2( ) 3(
oSl  1( )
0 WDM
8
WDM OADM OADM WDM 0
WDM OADM OADM
1
DWDM 2 Fixed DWDM with Fixed OADM
Reconfigurake DWDM with ROADM
DWDM(Point- Point)
CWDM 3 Fixed CWDM with Fixed OADM
Reconfigurable CWDM with ROADM
CWDM(Point- Point)
1 Point Point / OADM OADM
2 DWDMDense WDM ~“32c U
8
3 CWDMCoarse WDM “16ch 0
i 8
0 DWDM with
ROADM CWDMPoint- Point)
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WDM with Fixed OADM

WDM with ROADM

(2)
WDM
ATIS(Alliance for Telecommunications Indust8olutions)

ATIS TEER(Telecommunications
Energy Efficiency Ratio)( 1) 0

TEER?ERT DTEER PTEERCERT
E Di (PCER'FO PCER'FSO F)CER'I:J.OO)/3

TEER;ERT Certified TEER( 2)
Dreer (bps)

Preercert (W)

Di [ (bps)

Pcerro 0% (W)

Peerrso 50% (W)

Pcert 100 100% (W)

( 1) ATIS 0600015.2009: General TEER base standard
( 2) ATIS 0600015.02.2009: Transport product egfory TEER
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WDM SONET/SDH
WDM
DWDM TEER (Gbps) (W)
CWDM TEER (Gbps) (W)
1 2

WDM 100

F)CER'I: 0 PCER'F 50 PCER'F 100 "

ATIS  WDM TEER ry 5

TEE%ERT DTEER I:)TEERCERT

( ATIS 0600015.02.2009 ROADM )
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/
//
/
(P1+Pn)/zZ
/,
/
*
vl |
1 2 3
0.25dB/km
i
DWDM 1
1
WDM FEC
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A
' )
¢ WDM
1 10G C) ---------------- «— 10G+FEC 10G
MUX 256 4 I b —> 10G+FEC 106 256 4
(3)
DWDM CWIM 2008 (CIAJ )
DWDM 0.32 Gbps W
CWDM 0.48 Gbps W
2012
1) 800GbpsDWDM 2,500W
2) 40GbpsCWDM 83.3W
800GbpsDWDM 40GbpsCWDM
W W
30% O
20% O 30% 1,750 58.4
10% O 20% 2,000 66.7
)( 0% 0 10% 2,250 75.0
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( ) P 2,500 P 83.3

() 2 0
(4)

(@) 1

(b)

(©) DC
(d)

(e) DWDM with ROADM Ring
CWDM point to point

v 1 ;
g° pe
o[22 5 22
g P gW P
=N = =N
Xin «
5 <
(2]
=
L[
AT A7 A
3 Y Y
y A 4 A 4

(@) 25 5
(b) 1%
() DC 48V 1V
(d)
1
(e) 1
(f) 0 15
(5)
5.2.3.1(4)

42



( )
C )
5.2.3.2.
1)
WDM
TDM
ISO OslI 2
3 ( )
TDM
SDH SONET STM N/ OCn
WDM

TDM Time Division Multiplexing

WDM Wavelength Division Multiplexing

ISO International Organizgon for Standardization
OSI OpenSystems Interconnection

MAC Media Access Control

SDH Synchronous Digital Hierarchy
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