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TERAL D OHER D = L T —IHE 5 2 5B OV T 2020 FEHREE (Vol2) TIET —
2B —DOHBEBEIERIZOWTHRE LTc, RKIRFEETIE, 27, Abhe, 77EBXFZXRy b
U — 7 ESE - EORHREE TRy T — 7 BEEEE I OHEEEZITV., ED X D 7Rakd -
BNHEBEINCRE B L2, EOX )R ERNS D ERE LT,

COFER, Ry FU— 7 2RO EE T, 2018 FEIC[EINS 23 TWh, 5T 490 TWh & HEE
ST, ETFR27%D ST 7 4 v 7 OHREBURERFHEN L~V OBEZFiTEE 75 L, 1HE
TESIEZENT 93 TWh (2030), 9,000 TWh (2050), 5T 2,400 TWh (2030). 260,000 TWh (2050)
tHEE SN, o9 baT, ARy FU—=ZZOWTiE, BB T HL— % OULFLEE
DRE T, 2030 4B CIXTEE B I IR TH 5, BTN EE O 80% %
HDDLT 7 BAR, FRCEERT 7 AR THY, BEA V7T EVOIWEENT 7 4 v &IZH
DOOTIREE D NN—FTHME BIOEE N T 7 4 v 7 ORFBENRKE W E kST D0 E
DoV HBEENNRKE, ZOUEEICIE, N"—RN7 =T OHRLLT, WBEVAT A, T—X77
F ¥ EOMPNLEL Bbn b,

THEE S ORI & ORI TR RS & L — 2 TH 0 | 2030 4E THURD 1/2 ~ 1/3, 2050 4E
WZIX 1/100 UFRREZ HEE L L CTRIT AR H 5,

Summary

The FY2020 report on the impact of the progress of the information society on energy consumption
(Vol. 2) focused on the increase in power consumption of data centers. In this report, network-related power
consumption is estimated based on certain assumptions such as the network structure of the core, metro,
and access networks. Then we identified what kind of facility / equipment has a great influence on power
consumption and what kind of problems exist.

As aresult, the power consumption of the entire network was estimated to be 23 TWh in Japan and 490 TWh
worldwide in 2018. Assuming a 27% annual increase in the traffic and a technology level fixed to the latest
one currently available, the power consumption is estimated to be 93 TWh by 2030 and 9,000 TWh by 2050 in
Japan, and 2,400 TWh by 2030 and 260,000 TWh by 2050 worldwide. The consumption increase of core and
metro networks will be relatively mild until 2030 because the processing capacity of the routers is large even
with the current technology. The problem is the access networks that account for 80% of power consumption,
especially wireless access systems. Due to the nature of communication infrastructure, the access network must
cover a wide area regardless of the amount of the traffic, and also cope with large time fluctuation of the traffic.
In order to improve this, it is necessary to consider not only hardware but also communication systems and
architectures.

The equipment with particularly high power consumption is wireless base stations and routers, which need to
be reduced to 1/2 to 1/3 of the current level by 2030, and to 1/100 or less by 2050.
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1. FCHIC

BRI ZITEREER Y hT—Z 1k TEH2BNTWD, ZOXRYy hT—T DT T 4w
7 (WBERE) X, A=, B, vay U7, F—Lia, BiEnofdims, 7vry—7, 3
B CIC L VKRR EICDIFSTWD, ZONT T4 v I 52" 2%y hT—0 AT LDV
BENORTHY, FEO T 74 v 7 OHERIZEY, LR8NP TPHRINTND,

ZOMBICE L oMb~ #E I TWT, il TbEBIHEE O TEE B ) ORI
Xy M= 7 =7 7 F xR EOHF[1,2]. T 74 v 7 LENTFEOEHMER Lo
HEB L, e RH D, LrLaenb, &0F0OEET X —2MEsOHEE
FOTF —Z B DOE TIN5 b L IR A T CHTER LU0 2030, 2050 FOWHEEENE N T 7 4>
7 &h b EITHETE L72WFEiE e,

2018 SRR ECTHLREMNT O F F TORBROWEEBEIO L~V EHEE LTz 4], HHROx > b
U — 7 OB EINTOWTIL, 185 TWh (2014[5]) . 242 TWh (2015[6]) . 247 TWh (2012[7]) &\
HSEENRH Y . R VITHONTNG, Fix D 2018 FFEFEHEZRE [4] Tlx. 780 TWh Th o712, =
FUTEBRIEREL & 1 K472 0 OB BN NS DHEE TH o728, RO 1 2H47- 0 0F
B EE 2, BARD 1 LT 0 OFEHEEE &S LWV ERE Lz, BARTIIEIE, ~—
LR ET L) OWEBNIMROFH LY EREVWEHESND Z LD, BRAHEE
Thol-tEZTCW5,

AIREETIE, WEEBHZIHT L7203 %y NUV—27 DL ZICERBTREDEHLMNCT
LTI, EIIERIND Ry NT—7 OSSR OE L 3L —23% 1 W 4720 O #
WERE) L EICHEESR Y NU—2 N T T 4 v 7 BING, BUROWEENB L ORI SN D
HEBEINCOWTHEE Lz, FEROMEBEEB IOV TIBIRORFHEES 2RI L= — 2 THEE
L7z, L7EW o TREROEAMESRIZ OV TITRR D IAA TR,

Fo. EBEON T 7 4 v 23y Fa—HF—n=—X JThbbARERE. MHE. ARl
AR v RO T A DNRTUATREDL EEZLNDN, O XD RENTT BRI 72— B 20T
THORENMIEL 725, FIZIXEER (VEe— MU —27 B8, [oT, @Rt ), Akt
77 (MaaS 72 R, TA 774, BXa VT B, Bk (EEFEH#EONAL I NT—H L
MRy M BEERER L), =Y FARE (X—L, BEEERE) BRETFLND, Th
O ORRFT DT OITIFTFHET VISUETH D08, Bt OGN LA %OREE L, AREE
TIE 2018 FFEEHR G E Tk <7 Cisco O T % BAMIZ 2050 FF £ CTHER L7, 72¥, oD H b,
ENEERE Y — 2OV TEY B —THER THIZ1T > TV 5 [8],

Ry Fa—Y =TI —%, AL v FEIT IR 2 ICDIEY | ZOHEEE
NHRENEEZONDDT, WHRUEOFIHET VOBRFHZIBNT, N T 7 4 v 7 BOMGHE
Eblicmy Ra—W—EMOHEE T LI TRETLZ0,

APEREORTEHEREZFIA LT, MROEEBNZHET 27-DI2IX ED X 5 72i4as - 3o
WFZEBAR AN BN E W REARE LT, & OISR TEE =X —0D 72 0 BAREHFSE
T =IOV T BRI AN TG L72A, BB N LRI 0 | HiF b 2L CEx O
RAINE Z OND T, SEEET kT 5720 TR L2V,
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2. 2y b= DIEE

Xy N —7 OFEHIEILT L LT
fETII7R <, F-FEEEEDOMNMH S L
TLHFHE SN TV, 22Tl
FHROMEEEE AT 5 9], £7=.
KXy b= O RE ) — R
M5,/ — RIZid—4 . EIR., 2530,
NEAWRAF 2 END DN, HEE
Db REL, DOMEESINIP b
T 74y 7 mIKFET D FEERRIT
=B Thb, V=R IT—H
NOITE A HIEHT 5,

EEIZIE Ry U — 7 OfEEIIE
HTho0, WEEBNOHBEORED
22 S ORENE Z Bl U727 LA
EEIET 5,

BEFIER
X%

M1 v b7—UDEE

21 a7 (NI HR—=2) 2y kT—9

ENHLS, R EFEAL TNDIET 74 73—(2 X5 100 Gbps 725 1 Tbps & W 9 KEF & &
FBEHIRY NU—IThd, SHIDICEZHELE(LT10Tops & AIREE SAL TN D,

a7 Ry FU—2ZF, a7 %y NI —7 L ZDOTFEICHDH A baxry hU—7 b4 1P
N7 74 v 7 BND EIET D, LIZBR->TE S/ —RIZBWT, £0a7xy hT—27 D4 1P
N7 4w I PBRENDS LTS, aTxy N7 OBITIAATIL, MRTS0 ZRE LT, =
TFy U= EITKED L DIZEHENIARTIP T 7 4 v 7 b0 EEon s EITEE. 99—
1y O KD el E TEOB G L L /NS WE ZAIE, —E4SZD 1 RELTHRWE

L CTIRE LT,
=1 XY FIT—ODETIL (AT EA +O)
No. of No. of No. of .
networks  |[nodes Amplifiers 1P traffic
EB/Y
Domestic |core network 1 50 100 106
metro network 50 4,000 0 106
Global core network 50 2,500 10,000 2,400|
metro network 2,500 200,000 0 2,400|

J— ROEIFAARTNITORAREFEFEZEZFBL TS0 & Lz, RO/ — ML BAEZSEIZ 1
Xy MU= 50 & LT, £7o, a7 xRy NU—2713/ — REOHEHERRKRE W, &
IR SR 2 & O KRB L 70 %, —RIZ 80 km FREMICHLEE L SO TWAN, 2 2 Tl
B2 1 A2y NU—27 %70 [EN 100 &, #HR1T200 /e Lic, 7 7 OEEEIITHRE b
77427 32Tbps 7=V 270 W & L7=[10],

2 EIIZRREEAR S EAREAE (UST)
BRIt Y 2— (LCS)



BRRMESERICATERIEDHDRES
BREHEDERN T LT —HEICEZ 228
(Vol.3) SHM3F2 A

22 A bORy bD—2

SEIERNDENRSLN, T TIEMEMNIZT 78 AR EaT EESHHBEEO XY N U—2
ARy NT—27 ENEMT D, ZRb T 74 /3—I12L % 10 ~ 100 Gbps #kD K~ b T —
I TCThDH, B, Ty URXy NI—IEA b axy NU—F (MR Rxy NU—I2T) TS
ARy NU—7 2GR ET 8RB D, RKIREETIT, I//n/tn~74/7i7
72 A%, FRCEMBICEI NN LD EE XD, Fl, T FBEUH—IZA Ry b
U— 7\ ZEBHER L T\ D &1 D,

ZLTCaryry hUV—=70%/—RIZ12, BEt50 DX huaxry NU—T BT 5 & Lz,
ARy NU—T2EKEHRNDIP N7 7 4 v 7 OEITaT Ry NU—27 LZEELW0E L, H
BOA MRy NT—=7 %MD IP 8T 7 4w 7138 A by NU—ZIZHELISBELL, 2
OBETOA Ry NU—I D NT 7 4 v 73D E LTRED 1/50 D3 5L LT,

J— ROFITHARTIENTT ODIWNEREENLEE A haxry NU—271280, #4000 & L7z,
HHROA "Ry NU—=T8E ) —FEITIP N7 7 40 v 7 &IZHAITDHE L THARD , — R
MBEHE LT,

23 THORARFRY FT—Y

Abhaxy NU—=7 O Fcaz—P—L 3y N —JIEfHST 7 A%y N U —7 BN
Do TVRAXY NU—JF, T 7ANR—CEDEET 7 ARy hU—7 DX D A v
NT—2 & ERANVHOMR R Y NU—T 35, BIEHEEIX 1~ 10Gbps #k & STV 5 [5],
BabERIIE 2 ICE LT,

231 AT VAR Y FT—2

i — =R b EMRE TCOAHRR Yy NV —27 Th b,

Z @5 5 E, ADSL (Asymmetric Digital Subscriber Line) , CATV (Cable TV), FTTH (Fiber
To The Home) 72 E30 0 | HFE G [ — 7 VoK 7 7 A N—03b 503, Hifio Lo K
& L TREBBEN TR T 7 4 /N—I2 XKD FITH A REZ HO TV T, fBkE bI2 2 ofEn
D EEZEZBNAHDT, Z 2 TIERERZL FTTH OH AT Td 5 PON (Passive Optical Network)
IR %,
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K2 XYRT—ODETIL (FTHERZR)

No. of No. of No. of P traffic
subscription |OLT base station
million 1,000 1,000|EB/Y
Domestic |wired 32 64 48
wireless 180 900 10]
Global wired 1,070 2,140 1,400|
wireless 7,670 7,000 292

PON (Z 35 \» T == — # — ¥ K& (ONU : Optical Network Unit) & J& Hi J5 (OLT : Optical Line
Terminal) |36~ 7 A N—THEE SN D, BHOLT 2= F 1 BIZ 16 ~32 BDONU B KA T »
X —% N LTHERES AL, OLT == M EEAHES L COLT #iE L 45, 2 2 Tld ONUS00 &
I LT OLT 1 BRRESNS & L1,

ONU S R#iE 7 o — RNy REHELHEH L, ENE32 50, T 1087 T Tho
72 [12], OLT X Bk EfIFHEIC L Y AART 64 T, R T2140 FH & Lz, 2D OLT 1%+
V7DA IR —FRIIRESNLTA hary NU—27 28T 5 & Lz (F2),

232 BRT7 O ERAY FI—4H
BID LD ICEARANVEIER EIT'BLVEVOEEZHNT, SFEAMCEMFBEZES, EANOE
B ~OHBEBEN L OEEZZ T E L TV HRTH S,
feshm s 5%, 3G, 3G-LTE, 4G
(LE-Advanced) & #E{k L. FRAEIL SG
CBATL 2255 L, & HITRERIIC :
136G HAREFIZE LTV D,
T Ic N T, mEdl, (K&
L, KREEADPRDOND 0,
FEMEAR b &< 2D, Z0Hl

u
{Iilﬂll'} »
) )
(‘I
BRI DEEME OB R KX < | Y I o

SATAASHIEEC X A2V =, ok & |u )
BN BT A Z ERELE Wi, @
(EHEEL R m & SN D, BT

L OFEWH#EH T, & SICEEREO
F B, Bkl o N

D}

M2 ®BE7I/ERX wIIEBE

SN VRIS A N A S
IOk oD@ E%ﬁl %OD#E?%/\bﬁ’?D”Z/W& THEE )72 SRR OFI I TERE B it
ERICRE SHESND O, FRROREBEHEET 2 DITE LV, £ TAERETIIY 1

ﬁw&X%~wtw(i:tw SrzukvNL, F oA, TR, Bakl) o2
DB HEEBE L CHEENORFEIT ), WREBEDOAE— /e VEMRERVNEEEZ B,

BAE— LB ALEHENSDOF — X iF~ 7 v VEME BE~+ km A —%—) ITHEDT
MOERCTEBRBIZEDIL, A haRy NT—TIZOR01 5,
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C OB ORI, ENA 900 T [13]. A 7000 T3 [14, 15] & W9 FiliE 2 £
L7z, 7eds, EWEMBEICRH 2 R ORKMBES, BB NN—mEEBET L L, /hS
TEDLEEbD, BAICROKICHHT 5 720 5 RO LRI 3 /50 2 T HRBREICR 51
TTHY, FEHFEICOWNTUIOREM DK D, 7272, ~7 iR E V- THEE m 2
JERTIN—TFTDHH 0520 ~ 30 km FRE F THN—TE 5K E T2 H Y, H
HLERHSTND, L7zhi-> T, BAEMRIZENERD LY L EREDDARE W E W IR TE
25T LI LT,

MR T 7 & A RITHER B RO 2R L L CENTIX 180 & 1 [12]. &R Tl 7670
B [16] THHoT=MN, ZIUC L DMEEB/NI=y Ra—YP—llcHhELx Y NU—Z | TIEH
Ty LR, ERURRERERIIR 2 ITE L DT,

3. XY PFI—=UF 5714V OBDIME

3.1 EA
WBEBAWNBERFK L TCND b T 7 4 v 7 HERHEAFEHEE LT [17],
ZOT—FD2020F 5 ARFR COEFEREZFIH L, ZOMFHIENA X —3y M F—F
ATaNRA L — (ISP) 9D T 7 4 v 7EEZOHGEARNS VT 7 4 v 7 ZHETDHHD
T,
Al: 7 — RN R —e 23293 (DSL, FTTH) @ k7 7 ¢ > 7 [Gbps]
A2: ZOMOIE (FHB, T—28 % —5%) ORNT 7 17 [Gbps]
Bl: ENEZ IX & W /) ISP fh& TR SD N T 7 1 v 7 [Gbps]
B2: EINEZ IX 247 S JEWN ISP 25 & ;7] ISP 1 & TR s D R 7 1 v 7 [Gbps]
B3: [E4} ISP %8 & 1457 ISPO #h & TR E D N T 7 1 7 [Gbps]
22 & ., ZHE 1 outbound, inbound DEF N H 5,

AREECTIT AT VAR N T 7472 Al Dintout & &Fy NU—F7 T 7 4 v 7 (T
JEA+ A ME+3T) & AI+HA24BI+B2 @ intout & L THEE L7,

R T 7 B ARIZOWTOENAIL R T 7 4 v 71T [18] 12Xk~ 7z,

ZOHMED 5B 2018 FEEFE A B L ITER 2T% DR ERZE L T 2030, 2050 FED T 7 4 v
7 EaHEE Uiz, 2020 AR IXATHE LY S0%EEM L CTWA 23, ZiLE COVIDI19 D THEE Y —
7 SRPENERE, V= T RHEAREDE R LD T, A%FEIL b Ly REHERT 2 0MIARH RO
T, 2018 DIl & IR FR AR Lc, ZORER, BRENOXR Yy U —2 N7 7 4 v 7%,
106 EB/ % (2018). 1.9ZB/ 4 (2030), 223 ZB/ 4 (2050) & HEE =7z,
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=3 ERNIP 371095

2010 2018 2020 2030 2050

ISP-BBsubscriber Al,in Gbps 311 929 1,534
ISP-BBsubscriber Al,out Gbps 593 7,282 12,576
ISP-DC A2,in Gbps 190 1,921 2,968
ISP-DC A2,0ut Gbps 148 868 2,420
ISP-1XB1,in Gbps 90 965 1,611
ISP-1X B1,out Gbps 92 283 329
ISP-ISP B2,in Gbps 199 4,849 10,066
ISP-ISP B2,out Gbps 117 711 1,353
ISP-Overseas B3,in Gbps 330 1,669 2,946
ISP-Overseas B3,out Gbps 145 401 725
Internet traffic

(Al+A2+B14B2) Gbps 1,740 17,808 32,857
correction to the market share |Gbps 4,047 26,982 48,319
Internet traffic EB/Y 16 106 190 1,900 | 223,000
Wired access traffic (A1+A2) |Gbps 904 8,211 14,110
correction to the market share |Gbps 1,482 12,075 20,750
Wired access traffic EB/Y 6 48 82 800 | 100,000
Wireless access traffic EB/Y 4 10 600 | 480,000
Access traffic EB/Y 10 58 1,400 | 580,000
32 R

HROIP N T 7 4 > 71OV TIEHEL OILHRTH5IH 4TV 5 Cisco D LAR— b Ol % £
35, Cisco lZIFITHE, IP FT7 7 4 v 7 &EZTOTFHNEZAE L TEMEIZD LT OB LT
W5, BlTD 3 KD LR— b OAEEFR 4 (277719, 20, 21], 2018 FLEFRRETIL[19] ZERA L
TWHI L e, 22T 2B Z—NE T 7 4 v 7 OESL HDHOT, HElEOBEN DA
EERETH [19] OFEZ EEL T 5,

ZOHMEE B EITHER 27% DR EFREZRE LT 2030, 2050 EOEEEZHEE Uiz, £ DOREER,
SR ORy NU—27 8T 7 4 v 71X, 24ZB (2018), 39 ZB (2030). 4,600 ZB (2050) & H#HEE
=,

FTMRT VB ARE Yy MU= DT 7 4w 722DV Ericsson D7 — % ZFHA L. 3CHk
R OERIZ 2025 AR FE THER 27% DR E B D DEZIT T, AERETIZ 2050 FF THRIET RS
T4y IR T D E LT [22],

ZTOFRER, WIRT 7B ARD NT 7 4 v 713264 EB/Y (2018) 75, 6,000 EB/Y (2030).
714,000 EB/Y (2050) (Z72% & P&z,
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x4 HRIPFST74099
2015 2018 2020 2030 2050
Access traffic EB/Y 744 1,438 2,183 23,800 2,840,000
GCI2015- Internet traffic

EB/Y 1,090 2,360 3,564 38,900 4,640,000

2020[19] (core+metro+access)
Within Datacenter traffic |EB/Y 3,687 8,391 11,770 128,500 | 15,300,000
Total datacenter traffic EB/Y 4,677 10,753 15,334 169,500 | 22,410,000
VNI2016-21[20] |total internet rraffic EB/Y 1,812 2,736 23,500 1,740,000
VNI2017-22[21] |total internet rraffic EB/Y 1,872 3,048 30,800 3,130,000
2015 2018 2020 2030 2050
EMR2019[22] [Wireless access traffic EB/Y 49 264 548 6,000 714,000

4. v O— HRBAOHE

41 a7xry bI7—=9 _
J—FizBnT RS ik
74 v BICHEE DN
BIfRT 2 TR L LT
lIN—FThHoHrDT, = 1o
Tl —F DHEEN
ZEE L, THUCHREY

5 B LE TR O o
), BIEMn AE
%Qb&f”—&@%ﬁ
BHEELWERELT
w—&@%%ﬁﬁﬂzﬁ o
&) — ROWMEES

L7,

FLIP T T 47
O ABZEENRE 3 DL K3 IPrZ74vIDEH[23]

ICRENWT &b 23],
%@t I RNTT 4 BT D DK —F OIBEREI NI T T 4 v 7 D 20 fE
ELTRBENL— 2 HERH LTz, S5IC4 ) — NIy 7 7 v TOEFEN L MLBEEED 2 50
N—FNEE IS & LT,

a7 Ry NT—7 D) — K% Ne £ 55, a7 &b T —% &% F¥ETDDe (Gbps) &
T5, J— RICRE SN D /V—HF % Nrc, & D/—X DOIEEET)%h% % Rbcore (W/Gbps) . /L —
HZDOR—2AE N ERKET] Pe (W) Oy#iETHL, arxy NU—27ON—FDIHEET)
(Wcore) X

Wecore = Nc*Nrc* ((1-y) *Rbcore*DDc+y*Pc) (W)

L7,

J— BB INIT A FABRHZ S ERD 70 ~ 80% DESZHET 5 [24] Z D, y=70% &
L7z, /— FOWMEEBENIETRCMBHR . UPS 2 E & L T — 2 EEBEHO2fE5L L=,

12,000

8,000

4,000

cmudanoojomohNnoc|om o sw o

moonne bovennoJomoacneg
3 © o @ © o @
Mon Tue ‘Wed

— 20185118 —201?E11ﬁ|

{mnal o

Thu Fri Sat
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A, EEKEEN—F OWBREDROKFIDSE LV LORH Y | EOREROHHT 248
ET DN CIHEB NI HRE R D, REEEETIX 2018 FYRFERFICHEH STz e b
MO IEIRESI Dv— 2 (HFFE 12058 1.6 W/Gbps) %, 2030, 2050 4-{H #7570 THIFE 133
WEHT L 2 bdL—F (WEE SN 0.16 W/Gbps) ZHLH L7=, A— 2 HEEEIEFE 13 1053 L
7o RHERERAEE S 6 11T,

(1) BN

ENTa 7 —2135 6,000 (2018) EEFRE SINZ, ZIUIMLOFTAEEGEI D7 7 A2 HIL—4 5
TH (2010) [25] ELVMETH D, FRHEEEIIN1ITWh Eieotz, ZNHIZONTIEA e
JL— A OIECHERZT 5,

2030 FELLBRIX BN RN 10 B DORFN— X Z8ATHE L CEEBE N EHE L0, L3
J— 2513 4,000 5 (2030) LT LA L, 2050 4FETH 45 THEBEEL o2, ZD7=H1H
BEHOHEKIZINT 7 4 v 7 OBRIFEBEE T/ <, 2 TWh (2030), 230 TWh (2050) & #4
==,

x5 a7y FI—VHEEN (ERN)

Core network 2018 2030 2050
IP Traffic EB/Y 106 1,900 223,000
IP Traffic Thit/sec 27 482 56,570
router power efficiency W/Gbps 1.6 0.16 0.16
router power consumption  [kW 14 40 40
switching capacity Thit/sec 9 250 250
No. of Nodes 50 50 50
No. of Loops 1 1 1
IP Traffic per Node Thit/sec 27 482 56,570
theoretical No. of routers 60.3 39 4,526
No. of routers per Node 122 78 9,052
power consumption of a

MWh/Y 90 250 251
router
power consumption of
GWh/Y 549 975 113,600
routers
No. of amplifiers 100 100 100
power consumption of the
o GWh/Y 2 36 4,200
amplifiers
Core Network power
; GWh/Y 1,100 2,000 231,400
consumption
8 ETIZRIR R AR RS (JST)

BRIt Y 2— (LCS)
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(2) S

HRTa 7 L—413 140 TH. HEEIL25TWHh (2018) EEFE SN, ZOHfEICHOWTIT
A ha—FOETHEFT 5, BN ERERZ 2030 FLBEICITRFTIV—F ZRETDH E L TL—
B EEHE L.80 TH (2030).9400 TH (2050) & 7p-~7-, HEENIZNZI 42 TWh (2030) .
4,900 TWh (2050) & &FHHE &n7-,

x6 7Ry NI—VHEEN (HF)

core network 2018 2030 2050
IP Traffic EB/Y 2,400 39,000 4,640,000
IP Traffic Thit/sec 610 9,900 1,177,000
router power efficiency W/Gbps 1.6 0.16 0.16
router power consumption |kW 14 40 40
switching capacity Thit/sec 9 250 250
No. of Nodes 2,500 2,500 2,500
No. of Loops 50 50 50
IP Traffic per Node Thit/sec 12 198 23,540
theoretical No. of routers 27.2 16 1,883
No. of routers per Node 56 32 3,768
power consumption of a

MWh/Y 90 250 251
router
power consumption of

GWh/Y 12,600 20,000 2,360,000
routers
No. of amplifiers 10,000 10,000 10,000
power consumption of the

o GWh/Y 90 1,500 173,990

amplifiers
Core Network power

GWh/Y 25,300 42,000 4,890,000

consumption

42 A bAxRYy FIO—9

A bhaxy NU—7 &b )T — X 8% DDm (Gbps) &£ 95, 27 F v hU—7[AEEIC
77— X B E T 5 72OV — X OUBRREI NI T — X ED 205 & Liz, SHICA R
By U= DG, ) — RS BET LRy N7 LOEENEZLNLHDT, %
Abhvxy N\U—=J %MD N7 740y 71%, BORFICOE SN T 747 (KRETALT
£ 1/50) (BT 5200 A Xy NU—2 DT 7 4 v bbb E Lz (KET AT
3/50), A haxy NT—7#8%E Am, & A by NU—27 OV — R¥E Nm, 45/ — K
\ZERIE SN — 2 8% Nmma, £ D/ —4 OERKET (Pma (W), /L—F OIHEE I8
Z Rmet (W/Gbps), & LT, A bhrFRy NT—7D/—HXDO{EEES) (Wmetro) 1%
Wmetro = Am*Nm*Nrma* ((1-y) Rmet*DDm+y*Pma) (W)

L7,

ERIOFRAFEEARERATREAE (UST) 9
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&k 2018 4F TIT Y BRI STz & B 2 EERE h DL — & (EE5HE T 0.9
ps. {HEEE) 1.1kW) %, 2030, 2050 “EHZEE ) THIKHCITBR T & Z 2 o —4F (i
%%ﬁ%rmm %771 1.6 kW, CiscoASR9903) Z R L7z,
J— RFOWEEEINIZD25E L,
FERAR TIORT,
(1) EHN

EIND A hab—% OFiE 2018 412 288 TR EFtR &SNz, EBEIZIZa7xy hI—712h
A bRy NU—=ZIZHECA—ZBFHARETH Y, —X OH@RTHINIETE /2, £2T
aF—F XA = FENZTIEBR Ry N — 7 — 2 F AREETIE 294 TH LA
==,

DTk TIL 7 7 A 2B + @ {E4E% C 335 T (2010, [25]). ¥+ U7 - ISP [AiF/L—& DO
ﬁmﬁ%?”*@Mﬁ2@)?@%%%%5@&LT4%?AT%D COREOENEIH DL
DD MRFEEARERIE B 25, HEENTHKI4TWh, a7 —F 250 TH 5TWh &2
ko:@ﬁ@miﬁpu@&?x&@&mﬁﬁ@w—&@uﬁ@77ﬂw(mm)kmﬁbf%
IR, IRFEFRC LV TH D,

2030, 2050££’C VLT T AR S DEE D 6 5D & %ﬁ%@/vb—é7%fﬁﬁfﬁﬁ‘53&:L,7fa3j7%tﬁ£
L7z, HEL—Z 32N 640 T (2030). 76 B HH (2050) ERFFE &, IHEE L
TWh (2030). 1,500 TWh (2050) & 7272,

x7 AbhOxry bI—ODEEEN (ERN)

Metro Network 2018 2030 2050
IP Traffic EB/Y 106 1,900 223,000
IP Traffic Thit/sec 27 482 56,570
router power efficiency W/Gbps 1.21 0.22 0.22
router power consumption |kW 1.1 1.6 1.6
switching capacity Thit/sec 0.912 1.2 7.2
No. of Nodes 4,000 4,000 4,000
No. of Loops 50 50 50
IP Traffic per Node Thit/sec 1.62 29 3,394
theoretical No. of routers 35.5 80 9,428
No. of routers per Node 12 162 18,858
power consumption of a
outer MWh/Y 7 10 10
Metro Network power

: GWh/Y 4,030 13,000 1,509,000

consumption

10 ETFAFRREAR ERATRELERE (UST)
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(2) S

R D A S v —2 135 6400 TH (2018) & 7p-7-, ZAUESCHR [22] (125 B R DIEE + +
U T —% OHEKE 127457 T75 KV (2018) & d &I A UERIOENF v U 7 Hif/r—
Z QA (K680 T-H) 2 OHaFRE L-HrEE2 @6, MR 4 ~ 54L& L TREIE %8000
~ 10000 T & W9 Bl & el U C O AERELEE O 72 WEUE & b, THEE 135 90 TWh ©
ol

72, EHN E R ETERE DR HTL— 2 4 LT 2030, 2050 0O MEEHEFHE L, £
ZH13 HH (2030).16 (EH (2050) & FHH S 1HEE /11 264 TWh (2030) 31,400 TWh (2050)
Lot EBCITHETHIREREN MRKEVINL—F L H D720, —FERITDRLTE
L8, BIRITEEEERREIZLDLT, HBEVEDLLRVOTHEENITHIZEED LW EE
ZBi5,

x8 AbhOXRy FI—UDEEEN (HF)

Metro Network 2018 2030 2050
IP Traffic EB/Y 2,400 39,000 4,640,000
IP Traffic Thit/sec 609 9,893 1,177,067
Router power efficiency W/Gbps 1.21 0.22 0.22
router power consumption |kW 1.1 1.6 1.6
switching capacity Thit/sec 0.912 7.2 7.2
No. of Nodes 200,000 200,000 200,000
No. of Loops 2,500 2,500 2,500
IP Traffic per Node Thbit/sec 0.73 12 1,412
Theoretical No. of routers 16 33 3,924
No. of routers per Node 32 66 7,848
Power Consumption of the
outer MWh/Y 7 10 10
Metro Network power
consumption GWh/Y 89,600 264,000 31,400,000

ETRERREARIE AR (UST) 1
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43 FOERRARY kIO —%
431 BTV ER®R

Z DO T — 4 F% DDa (Gbps) & L7=, OLT (XA b1/ — RO D Zi@E T b,
OLT & A ha/L—Z DOMOHEEENTBHETEH L Lz, LTEN->TT 7 B AROEEEIIL
ONU BLWOLT D&EFHEHEZ 5,

::fmj%ﬁNw\%@ﬁw%%*ﬁ%mhmm(mU@@%MMI%@$ﬂ@%$
Ponu (W) &9 5L, AT 7 AZONLLNEEES (Wa,wired) |

Wa,wired=Nolt*Polt+Nonu*Ponu & 72 %,

728, OLT, ONU & HIZ h T 7 4 v Z Wb LT ERHEEENZHET D & L. T OfHI
2018 4F{Z1X ONU 23 8 W.OLT (Z A 7'V v ¥ — %41 LTMOMVmIiayFiﬁﬁU(nnﬁv
K CT1HDOLT MEREND & Lz, 3720550050 ONUIZ 1 HD OLT M &+ 5 & LT,
HEETISO0OW & LT,

432 BBRT UV ERRFY T—H

HERT 7B ARTR Yy U =728\, FIRED O OBRRE®R 2 [NET 5 IR & 2o
T =2 R RHICEE T DD O RN S 72 D DT, KEOBENTEMF CTHE IND, A
FETIIEMRHOWEEES) L RO — 2 OIHEENEB T 5,

AT ACIEEER O X oo, WSk, R BOAET—LEL (=8, I 7B,
TN, TR, Babnel) BEfRSALELEEZ RS (K22, 272, £
LY BRFEIEHOEHR[ZEDLIIT N T 7 4 v I BB END, 2=k, /AR EDES
[FHRIPHCZ OIS EIRRESROFRERESCEMIERIKFT 5 L B 2 b, THIIREETH S,
Z T, RIERETIIERRIO~ 7 v VEMBICM AT, ko X 5 ZeEihgEz 73— 5 5%
5% AT —/L e VMR R LT, 2O FEOREEETHZ LI L,

AT —/)VEEHMB ORI~ 7 n BB O 9 5L Ui, IMEEIERAIEH#RBICOWTE 700 W
M TkW £ TOEIEARE SN TWD BIZIE3.7kW [27]) . ZAUTYSIRA R —1 2 85 HiPH &
HERT D, AREETIE, K428 2B\ LT~ niifm G iIconCid, ENi

EMBEATEHBB AR

BPA BMsinSupply BOCOC SAI B8 Cooleg

W\

Fower ConmpBon B sakdown

g

0% -

Muro Mero o Famte
HRELSHH 964.0W 94.0W 9.0W 6.2W

. EARTH Detyerable D43
IS A ictearh eputticabions\delveriDiesidedveraties hilrmd

4 HMBHE A T EHEEENNER (Ericsson)28]
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900 W . HHUZHOWTII I N—HBDOIAIZHER L T3IKW & L7m, AE— /LR EE
T 100w & L7,

5G DA ICHBEBIINHEKRT DLWV TR H 5 [29] 23, S HITREREE 2 5 & HifikHED

THNIREE 7=, FEHRHBE BN OV CIBURENT CREE Uiz, EHRIIEFRIEEIC
BREEEZETLHZ LN, BENRL Th~ 27 v BTN T 60 ~ 70%FEE O EE )
HY ., AT BBV TUIEEE~OERFES /NSO T, FHREOMEI NG, 2 TR
JILHRFEM CENEZHETHE LTz, B, HEENIDO NI 7 4 v 7R FEICRT—T
Tz LD EEND (K5),

EARTHY/OEMBENHEET IV
AR NS —SERBA OB

HWRER::

= B N184E (PA)

» SEE2FE Y DN (RF)
s R—2R/\ FALE (BB)
= DC-DCZ%## (DC)

= 223 (CO)

« TEHEOR (PS)

st tien | W)

1S Power Co

» YOOEME ISR, BEICEKFT S5 HK

5 EihFHEEEH LN (Ericsson)28]

F7o, EHEEZTHERBET —FBIIAE BT T0%, 7 BEMI30%E L, &5
WZAE—LE'AD 0% DT —H4 877 4 v 71~ 7 e VEMBICARTED LI, A
Xy NU—=ZIOEERRTEA SRS & L,

PibaF LD EMRT 72 A 20HEET] (Wa,wireless (W)) 1%, A baxry hU—7 B
M/ — RE#EET) (Wanode (W) &~ aiimiEEET) (Wamacro (W) BILOAE—/LIH
HiFEEE ST (Wasmall (W)) O&EF &5,

Wa,wireless=Wa,node+Wa,macro+Wa,small
J— R{HEFET) (Wa,node (W)) [FEIRCMAZOHEE ) 2B L CL—ZHEE /) (Warouter
(W) D2fgL Uiz M—HZHEEEIINV—2% (Narouter) & ZDTEKHEEE S (War (W))
DL LTz, V—2HITTE AV T 7 7 (DDa (Thit/sec)) &~ 27 viLHi)m% (Namacro) .
B EOL—HZAFERET) St (Thit/sec) £V Hgw/L—Z K E KT, ZOL X T 7 4 v OEH)
N DD, BEmL— 2D SEONBERENDLELE L, MEREKT1HE L, £124%

— RIZIE P E L TRERD 2 50— ZhdE LT,

Na,router=5*DDa/Na,macro/Sr*2
‘Wa,node=2*Wa,router=2*Na,router*Wa,r
~ /7o EMFEEE NI~ 7 vl E Namacro) & FDOHEEE S (Wam (W) Xk v,

‘Wa,macro=Na,macro*Wa,m

ETRBI R A AR TR (UST) 13
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AE—)VHMEHEE T, AT /LS. (Nasmall) & ZDOWHEEES (Was (W) LD
Wa,small=Na,small*Wa,s

ELTRDODLND, BRI N T 7 4 v 7 OERIZK LT, EREETIEZe <, ERY
720 DOWHEEBENNNT 7 4 v 71ZHBIT5 & L COHEEZR L,

LSk, ZOTHIED LIEBBENINPERKTHERE L UL, T— XX —OHETHIRRTZ R
NI =D 2L v F 777V w7 LRBRIZ, &AT /LR VEMRIR LR 2 S 70 CERE
WETHAREM RSN TS, ZDEOIZiZAET— LV E RS L—2 HHVNEL3 A1 >
FEFFLRTNER 6T, HEENIEKRT L, KETL2E RN LU, =y Parta—7 g
YIUDOENIEY, KRRETONT T 0 v IR T T AARERS H D,

14 TSRS R AR RATREMAS (UST)
(R A v 2 — (LCS)



(1) EHN

BRRMESERICATERIEDHDRES
BREHEDERN T LT —HEICEZ 228

(Vol.3)

SHM3F2AH

FER AR 9ITRT, 2018 4EDEIET 7 & A RIHETE 11K 2,500 GWh/Y, HERRT 7 & 2RI
15,400 GWh/Y, A& T 18 TWh/Y & HEM| X417z, FFRAYIZIE 78 TWh (2030). 7,000 TWh (2050)

TSI, FRHTERT 7 ¥ 2 ROHEE N O RPIE L PRI,

x99 TUVEAZRHEEEN (EN)

Domestic Access Network 2018 2030 2050
wired BB IP Traffic EB/Y 48 800 100,000
BB IP Traffic Tbit/sec 12 203 25,368
power consumption of ONU |W 8 10 14
subscription 1000 32,000 32,000 32,000
traffic per subscription Gbps 3.8E-04 6.3E-03 7.9E-01
transmission rate Gbps 1 10 100
ONU power consumption
GWh/Y 2,200 2,900 3,800
per year
power consumption of OLT |W 500 650 845
No. of OLTs 1000 64 64 64
OLT power consumpion per
GWh/Y 280 360 470
year
wireless Mobile Traffic EB/Y 10 200 21,000
Thit/sec 3 51 5,327
mobile backrouter power efficiency W/Gbps 2.0 2.0 2.0
router power consumption |kW 0.13 0.13 0.13
switching capacity Thit/sec 0.064 0.064 0.064
IP Traffic per Node Thit/sec 3.3E-06 5.7E-05 5.9E-03
theoretical No. of routers 2.6E-04 4.4E-03 0.5
No. of routers per Node 2 2 22
ti f
power consumption of a MWh/Y 1 1 1
router
access node power
) GWh/Y 3,600 3,600 39,600
consumption
transmission rate Gbps 0.1 10 100
No. of Macro base station 1000 900 900 900
power consumption of a
W 1,000 5,100 535,500
Macro base station
No. of small cell station 1000 8,100 8,100
power consumption of a
W 100 10,500
small cell station
annual power consumption
; GWh/Y 11,800 71,000 7,000,000
of total stations
Access Network power consumption TWh/Y 18 78 7,000
EAFRRRFEARERARE SRS (UST) 15
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(Vol.3)

(2) HEH

SM3F2AH

FER AR 10128 T, 2018 FEDREET 7 & ARIEEE11TH 84,000 GWh/Y, M T 7 & A%
1359 286,000 GWh/Y, 5t T 370 TWh/Y & HEMI & iu7=, f+3RAYIZIE 2,100 TWh (2030), 220,000
TWh (2050) & Pl &i, F7MET 7 & AROWEEE OB KNIEE L RS-,

K10 FUOLARHEEEN (HF)

Global Access Network 2018 2030 2050
wired BB IP Traffic EB/Y 1,400 23,800 2,840,000
BB IP Traffic Thit/sec 355 6,038 720,400
power consumption of ONU (W 8 10 14
subscription 1000 1,070,000 1,070,000 1,070,000
traffic per subscription Gbps 3.3E-04 5.6E-03 6.7E-01
transmission rate Gbps 1 10 100
ONU power consumption
GWh/Y 75,000 97,500 126,700
per year
power consumption of OLT |W 500 650 845
No. of OLTs 1000 2,140 2,140 2,140
OLT power consumpion per
GWh/Y 9,400 12,000 16,000
year
wireless Mobile Traffic EB/Y 264 6,000 714,000
Thit/sec 67 1,522 181,000
mobile bacKrouter power efficiency W/Gbps 2.0 2.0 2.0
router power consumption |kW 0.13 0.13 0.13
switching capacity Thit/sec 0.064 0.064 0.064
IP Traffic per Node Thit/sec 9.6E-06 2.2E-04 2.6E-02
theoretical No. of routers 7.E-04 2.E-02 2
No. of routers per Node 2 2 4
power consumption of a
MWh/Y 0.34 0.35 0.57
router
access node power
GWh/Y 9,600 9,700 32,000
consumption
transmission rate Gbps 0.1 10 100
No. of Macro base station 1000 7,000 7,000 7,000
power consumption of a
W 3,000 20,500 2,439,500
Macro base station
No. of small cell station 1000 63,000 63,000
power consumption of a
W 100 100
small cell station
annual power consumption
. GWh/Y 276,000 1,968,000{ 224,000,000
of total stations
Access Network power consumption TWh/Y 370 2,100 220,000

16

EIIZRREEAR S EAREAE (UST)

BRIt Y 2— (LCS)




BRRMESERICATERIEDHDRES
BREHEDERN T LT —HEICEZ 228
(Vol.3) SHM3F2 A

44 Ry bJ— O.Va/ﬁﬁab

DLEOREREZFEEHDHETRIL, 20X 912705,

EINTHE /713 2018 4F1Z 23 TWh, & 512 2030 4512 93 TWh, 2050 4F{Z 9,000 TWh & Tl S 4u7=,
Fio. WROWHETETIIL 2018 4212 490 TWh, 2030 412 2,400 TWh, 2050 4£1Z 260,000 TWh & T
[y W

LA OB FRFE I EIFIC K 2 EWNIEEEDFHEME O 23 TWh (2018) 13 2018 4EJEIREE 4] D
FEs s 1 RS-0 OWEEEIND #%Lk%ﬁ%%ﬁﬁﬁHHWWY(mm)&%@Té&
RRL NN, BEOEIMER b BB IUE, BRlE & bl ﬁéﬁﬁfi&wﬁ&mbﬂé

2R OFHFAED 490 TWh 1 2018 R EETE [4] OFEEE 1 EHRS 720 O AARICE
HEE &R %@%Lfﬁﬁbt%mﬁ%ﬁﬁmmymmw(mm);D@9ﬁ<&oko
ZHUE 2018 AR R E T H IR A HAROEERERE CIXENESC7 — L2 OFHNR L, T 7 14>
JENMEROEREL Y KRENELZZDEEZOND, ZOEDIZNT 7 4 v 7 ENPOLHEL
=ABIOMEE R ARIOBEIZL Y EREEZK LD EEZ D,

WIZNETHLR, 2y NI =7 BEROHEEBNIZET 7 BARZR Yy NT—27IZL58D &
Wz b, a7, Abogxy hU— &@%%*ﬁ_owf X, BUREANT T L— & OMERE I A3 K
T2, 2030 FREFE TIIRE BEICITIR O RWAEEERH D, bod bRy NU—7 DIRIE
@%ﬁ&@ﬁ%&ET TFFEN T, SO5EmBENME L UL, HEBENIEMICHEKRT S
AREMER B D, Fio, HABRROEEPMLEICRDGEADLELZLND,

MIEIXIEIR T 7 & AR T, BN KI5 720, KR OEEE I OKBNESE L /e
Do FERMNC B BNEERCmNE T 72 SARELE RO b D ETEEBENLE HICHE KT D ATRertkn
HD L, 10T 722 & lEIAR 2 2 7o IE DRI R T2 &, RCIT VBB ORISR D,

&1 &y bI—YHEEHN (ER: TWh)

Domestic 2018 2030 2050
Core Network 1 2 231
Metro Network 4 13 1,510
Access Network 18 78 7,000
Total 23 93 9,000

x12 &3y FI—VHEEHN (HFE: TWh)

Global 2018 2030 2050

Core Network 25 42 4,900

Metro Network 90 260 31,400

Access Network 370 2,100 220,000

Total 490 2,400 260,000
ESTRRBIR A AR AHR A (JST) 17
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5. HBENEBRO=HDRE

LSETORFITIP N7 7 4 v 7 ORI THEZ XL X =B RTHRERKOR Y hT—
7 IR R TH Y | omf»—&f%é ERBENE T oT, B —F A RO
By Ra—F—AlC bR BN E S, HEENTIREVWEHESIND D TEE
INIEETH D, LIn->T, _@2£ (2 > TIHE TS ORI O FTREME Z i35,

5.1 MREMD

JXTDOULR—MIED L, BANA NIy N T —7 OWEFET) 0 80% 23 s THE S, %
DD2%HRaT, Ny 7 k=, Ry NT—THIENEE SND [30], € L TREMRBHEET)
0%NF v 7 THBEENDD, F—HERICHBESNHE im%fw%imﬁm%74FJ
VI THBEND LD, X THHUBOME L 2 OMIROREERIC OV THRET % 311,

(1) MR orEE

FLH)RE K& < RRH (Remote Radio
Head) & BBU (Base Band Unit) @ 2
OOMiFE LY 72D, RRH IZHEHR D%
ZEEHY L, ZET T TRIT

MRETE2 7 ANV A—H B LTI
1;.7/7 THME L, T VX NMEHICE
T 5%ZEREE, EONTEETY
G HEET a7 ER L, #HERT
YTTHEL, T F—miE L Tk
B7 7 FICELEERIEN G5,

(2) EMifFE N7 7 1 > 7 AL 6 mEiSHMhEOES

FHEMBONT T 4 v A
il 7 D K 91T 30% D H
W77 427 D80%%HH Traffic distribution over the network
7 L AR TV D [30] 100%
ZHUEAeEE Z THlE TEE 80%
ERAY LS ;ﬂ%ﬁg@ﬁwﬂﬁ
2 H HMR 2 E DR T AUTR D
RN TH D,

Eio, FH STV <o
b HIALEFREOE 54 H 0%
LTWo 7w, —EDETZIH
BT B LN RIERD D, F7-. Share of base stations
BT 7 EASNORMRD B7 EHBEOUITERTT 1 v Y R0
—HOMTIZ N7 7 4 v 7 Ol
HRIZEE) S K E W,

L72id> T, ZEMI), IR A MBI AR » 725 B I OSBRI T 2 h e n o 2 &
DL LTI ON5S, ZOMIEKE LTUIRAY —FT— ROEA L M AT—LELORMR
EDRREIN TN D,

60%

40%

Share of traffic

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pz
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Traffic distribution over 24h period
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& |
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000 2:00 400 6:00 8:00 1000 12:00 1400 16:00 18:00 20:00 22:00

M8 1H®DLS74 vy DEEEE [30]

(3) HMUBIZIIT D =R A —EE DR
X9 DX 5 IR (BERE, Ny ZhR—L, UPS 72 &) T30%. EBIR%ET20%., Fv 7
T50% OB/ EHETH LV LR— M2RH D [31],

-30%

W Control
NWro Heating
o Lighting

e

B Storage loss

=70%
Redundancy
Idle resources

Energy from Energy for Energy for Energy for Energy for
power plant telecom sites network elements chips transmitting bits

Source: Mokia calculations based on published operator figures in 2012 UPS ... Uninterruptable Power Supplies

9 EMFHHEEENDAER[30]

Fo, WEBENORBREWT AL RTEET T EnbilTing,

BIZINE T =T 7 (FLEF) 2 65%. 2N 175%. TV XIMEE7Tat v+ —13 10%.
AD 2 RN—=F =N T15% NI HENRH D [32], ZINHFET U TEIZEBWTOEIZ#ERN
EWVWIIRENRD D,

52 JL—%

(1) —% OIEEEIINROIE

ERKE B —F OB BENIROLFEIDEE LV EORH Y, Z 2 10FETHEET
KRR 22 5, IR T X 91T, Bl 21 2015 4 CTlXEisbfE /) 640 Gbps, THE /1 109 kW, M
#FEIIZNZ 17 W/Gbps D/L—4 (Cisco CRS-1) # a7 /b—% & L CHEE ) & 55H Lz n
&5 [10,33], AFREETIL 2018 4 TIXYRFRRHIZHE A STz & b 2 SENEE /1 DL —
4 (A15HE7) 9 Tops, THEFET) 144 kW, THEEE 1503 1.6 W/Gbps[33]) %, 2030, 2050 V4%
B FRRHITBUR BT & B 2 Db v—4  (HriERES] 250 Tbps, {HEEE ) 40 kW, JHEE D
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32 0.16 W/Gbps, Cisco8818[34]) A ERH L7z, ZD X HIZZ Z 10 4FLANTL— X OB E 15035
LM OSGEZ R LTV D [33,34],

=13 IL—2DEHERL

switching power energy sales
capacity consumption |efficiency year
Tbps kW W/Gbps
Cisco CRS-1 0.64 10.9 17.0 2010
Cisco CRS-3 9 14.4 1.61 2015
Cisco 8818 259 40 0.16 2020

(2) IL—HF DEERE & s

= ER Yy NT—=TIZBWT, T—% /37y N U CHEEIc kDB RE 2 Ff > TV D 25
Thbd, 0k, N—F COFHRLETE TR TITONLE, Ry MU —7 OWEIFET7 7 A 3 —
DHWLNDDT, —FDOAIE BN ZENENEEEE N NE L 72D,

JL—% %, CPU., BTV finkom P00 ASIC, PRU 72 EOF — X LRIy &0 A
J173% > FO—Killyi & LTD DRAM, S6Selfiila & oN—T 4 7T =T NI ENBIR 5,

—] > > -
. Input Port o Switch Eabric o | Oupur Port .
D, " g ° o g
o Processor ° (Switching Network) ° Processor | o

(IPP) : (OPP)
— - - _—

eoo

o Switch Conuroller

Trac  Flow Control

10 JL—% OERE R [35]

A 72— 2 OFEEIEX 10 D L H 72 b D TH D [35],

N7y MEnEOATIR— MIEFE L, nl@OHIIR— bV —T 4 7 3b, ZOVA
T AFADNAR— T ey ¥ (PP), A — 7t y¥ (OPP), AL v F 777V vr (R
AT TRy NT—27), BEIOAAL vFar ba—70 4 SDOEEERS THEK S LTV 5D,

F =R E—DOMEBEE IO THEI SN RS> TWAENR, 20k 5 RilAahbE Tl e
o —PRLEBNEZHE L, WNTAAL v F 777V v I RNENEMEET D, ZI0b,
Tat vy —OEEIENHEEE LTET OIS, MRUICITEELEREZEAR LT oy
P—EHI|EINTND [36], Foo V=T AT DVATLAZDOLDOOEE LI E LTS
bRTWn5,
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6. T

Xy NU— 7 BB AT DO E ZICERTRENEZFALNCT L0, Xy b
U — 7 ORISR O & =L X =5 (1 W Y720 OFHRLIEE) 2 EIHEERY hT—7
N7 747 EEND, Xy NT—2 A7 Z I ZHET HBUROWEEE B L ORI S H1H
BENZOWTHEE LTz, FEROMEEINOWTIBURORHTHESR 2R H L= — A THEE L
T2 BTy Ra—H—lIOBEEBEHLRENWEEZLNDLN, ZHUTHEKRET 5,

MEHERET — 2 o ¥ —ORGEHER & & BICTRITRT,

6.1 *vy rI7—0%

Fv MU —7 2ROMEEIL, 2018 FEREACTENA 23 TWh, 5T 490 TWh & H#EE Sz,
FTAER 27% DK EIGE LT, Bl L WIBED KRB L~V a2 RifEE 95 &, ENT
93 TWh (2030).9,000 TWh (2050) . 15 2,400 TWh (2030) . 260,000 TWh (2050) &H#EE Siuiz,

ZDIBLRWIET VEARE Y NT—JICLDbDENZD, a7, Ahaxry NT—7 DiH
BHENONTIE, BUREIFTHL—Z OUEEREN B RKE WD, FER2I%FEED NT 7 4 v 7
DN ZARE 37U 2030 4EEERETIIR & ZRBEICIZ e B2 WATEEMEDN B 5,

boblbry NU—7 OBIEOTFRENBUREE CIIFFEN T, 625 mBbn0EE L i
. HEENIABICH KT A AREENR S 5, 2. FHERROEERAMLIEIC R D55 E D
b,

LT 7 & A RIZHOWTIE, B RIC 7 A7, & IEHR O EE ) OIKHH EE &
725, PRI B BNERRCENR T e & CIRBIEN RO 70 | 10T 72 8, @EWmAKZH 72
NI R L2035 & BIEOEL EIZHEB DK T 5 RN H 5,

62 T—REUE—LDHER

FHRICTA V7 TAN T I FXIET—H B X — Xy NI THRRSNLDHDT, Z0OH
FHHEE I OREZ I CE 5 K 91T 2020 HFEHREEE (Vol.2) [37] OfERbEH TRICE L DT,
T2 H —DORETNA ORI 2020 FETREE (Vol2) 37 2, *y T —27 OEE
B E DO TIE, IFERLICHD T ERbND,
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=14 BERICTAVIZRA NI IFrDHEEBEHDIRIREHFEFA

Domestic 2018 2030 2050

Datacenter TWh/Y TWh/Y TWh/Y
server 7 46 6,500
storage 2 29 3,700
switch 0.1 1 70
power supply 5 11 1,500
Total 14 90 12,000

[Network
Core 1 2 231
Metro 4 13 1,510
Access 18 78 7,000
Total 23 93 9,000

FERRNZIZT =2 o 2 —DHEB NN DB H 575, T ALK S O

I
=

Z—&z.

ZEELIZODOTHY, TNOENFEFRZED X DRI SN 0NIBIED &L AT H D K.,
MY OBEZGLEHBEZDND,

22

£15 HRICTA VISRV FrDHEEBENDIRIRK EFEFA

Global 2018 2030 2050

Datacenter TWhY TWhY TWh'Y
server 113 2,190 384,000
storage 27 430 51,000
switch 2 20 3,400
power supply 43 400 66,000
Total 190 3,000 500,000

Network
Core 25 42 4,900
Metro 90 260 31,400
Access 370 2,100 220,000
Total 490 2,400 260,000
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7. BURILEDT=-HDIRE

ABEFHZHA SN oT- k910, 5%TFT—2 o 2—, Xy NT—J DAMITIELIMEMAT S
ZENTREI, BUREIT L0 E E TIIENTS 2030 4212 200 TWh/ 4 L~ UIZET 5, =
AUTBAED A ARDOFEMEIINHE D 20% 4B HETHY . TOMEITEERETH D, o,
A TIX 2030 4F 27— X2 Z—"T3,000 TWh, *v b7 —27T2400 TWh(ZET % LR S
N5,

bH A, HITESRICL 2B AT —PWHFSN, ZOFEHEBENPHKRTH 2 LIi2idh
DIV, RIERETHEB IS « fas s EENT — X TP LN TE R, Z0
AER BESE CIHBEENOHERNE LWDEIELT 7B A%, FRHCEERT 7 AR THY, HiE-
B e LT ERE R LV — 2 Thotz, LIz -> T, Z0HOIEEE N 2K 2 %E 08 &H
LTH Y, K OFLE L 2030 £ THURD 1/2 ~ 1/3, 2050 4E121% 1/100 LA FRLEZ B L 45
VERH D,

FrlZilfEry hU—Z12BWTIE, M7 7 4 v 7 BIFFEMEZENRKEL, /778 L
THEBEEDDVIRVIER IR EZ =3 2 MENS@EEBROMBEMN R b REWD, T
T4y BEO/NS VR CTOBINRIERRFIZE—27 T 7 4 v 712 E ST D0 &0 5 R
NHY, N—=FRT 2T OHRRLTHEELAT L, T—F%T 7 F XY ORFHEELEEZ D,

IR B AR E CIRHBEE IO 72D O BARGIR R £ TIIMFTTE TRV, N—RFRy =7
TV EEMBTIIRET V7, V—F Tl —T 4 VI BEEO T ut v —b 21 v FNHE
BAORESVEER L LTHETONLDT, ZNHT A ADEZRNF—UNEHTH D,

Fo, BEMETCIIHCT =T 27 F ¥, Y7 b= T bEEBNICEEREREZ RS 0D
T, I TS EIERFEINDBIBESIN TN, HHEIZERL TRE LV,
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