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Hlo] o] Aulel oJek CO2 wiEHE shhzA Frista vk @A AAA oluX
ZH] HlF 2 CO2 HjE#HollA ICT (Information & Communications Technology)dll <
g A A7y 3% 2% = dEA Atk olHF FA= AEAtel o3 HAA oAyA A
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<E 2-1> AA77] L 7A=Y LB A

Equipment type Power consumption during
active mode (average load)

desktop PC with LCD display 100 W

desktop PC with CRT display 150 W

laptop PC 30 W

CRT TV 150 W (0.34 W per square inch)

LCD TV 190 W (0.29 W per square inch)

Plasma TV 330 W (0.34 W per square inch)

Gaming console 190 W

Volume server 220 W

Mid-range server 700 W

High-end server 10000 W

Core routers and switches 5 W per Gbit/s throughput

Access routers and switches > 10 W per Gbit/s

Home gateway TW

GSM Base Station 700 W

W Base Station 400 W

ANE wle} o] ARl o5 sA=e] CO2 MERLE A AR o]
87} 7R £HAY BAE Fale] o]l <I¥ 225E VAT dYow @
£ 5 e U 34 dAs GSM 71X Amd auAY PFadols HelF:
ATk AT ste] A el BE, GFE oEEA s1AZe tete] AGH &
2374 ouAe] AR ol 87 5 2uAY ool AT &8 5L FAGE

AR F&3t Weks HEY davt ok
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<3 2-2> CO2 wi&9] 74 H3EA

Companies Target Baseline * Target date | Comment
reduction %
Alcatel-Lucent 10 2007 2010 CQ; emissions of facilities
Bell Canada 15 Not given 2012 GHG emissions
British Tele-
Communications 80 1996 2020 CQO; emissions
Plc
Cisco Systems 25 2007 2012 GHG emissions
Dell Additional 15 Not given 2012 Operational carbon
intensity
Deutsche 20 2006 2020 CO; emissions
Telekom AG
Ericsson 15-20 2006 2008 Energy efficiency
France Telecom 20 2006 2020 CQ; emissions
Energy consumption and
Hewlett-Packard 16 - 40 2005 2010-2011 GHG emissions for
operations and products
Intel 20 2007 2012 Carbon footprint
30 2004 2010 GHG emissions
Motorola 6 2000 2010 CQ; emissions
Nokia 6 2008 2012 Energy consumption of
offices and sites
Nokia Siemens 20- 48 2007 2008-2010 | Energy consumption of
Networks products
Sun
Microsystems 20 2007 2015 GHG emissions
Inc.
Telecom ltalia 30 % increase 2007 2008 Eco-efficiency indicator
Vodafone Plc 50 2006/2007 2020 CO, emissions
European 20 1990 2020 CO; emissions
Union (all
sectors) 20 Projected 2020 Energy savings/
energy use efficiency
in 2020

Alternative
Clean Energy

Solar Sys

tem

BB

BTS 31

GSM BTS

1800 W

2

Solar + Wind
Cut 100% CO2

BTS3012
1060 W

BTS3900

Hybrid solution
e.g. D.G. and Battery
Reduce fuel ~ 51

Yy
=

DBS3900
710W

3
=

Fuel Cell, Hybrid
Power System

New DBS

2002

2007

2012

<39 2255717 oAl AR o] &3 £uA FAFA

L b e L R s

A% ATE S/W F1&0] o

2
3

AAE FUEY Hdey mEs) WS
H

3 9tk 2009 IEEE ICCO|A] 233k
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Power X
Consumption Without —— With —a— Traffic

<39 226> BT Sl B2 A= Arke &3

HZ 2009 ICCAA w|ol-AulAE o]lEE2e EYE =r}d wE 7A=* § =7}
of &3t oA o] &S Zolv Il g9 FojFl WHo 2
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Fsha, <y 22759k 2ol AAPA AF 2 F FE 2E §F A5PA6) 9% A

o
~

g7 598 AN 1y 2E §F AR § U SEsE AR}

golAE @Hol ik

Basestationw1 wz‘ $N Mobile station
RIN RIN RIN

PL,N,BS' Gi,BS I I:'r.N,MSr Gr,N,MS

R
Mobile station, P,y ys, G, yus
N — Number of hops

1 2 3 4 5 6 7 8 9 10

0
— Propagation
-5 | S [e— coefficient
-10 —i—|—| Bn=2
L

mn=25

|_| mn=3
0 = On=35
25 -

En=4

Link power savings [dB]

Nokia Siemens
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<A ARE olgsta F/FARFY B FHFEE AAANNA wif =& EEE HA
y A F4 dyAHAFE(Non-radiative mid-range energy transfer)” 7|&< 713t
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7], TRS, RFID °]&3 ws7t=, E4Sde] 5ol Fdstith 200013l =

Aa7lzo] & ¢ WLAN, 3G ©]554l, DMB, Navigator 5 MEZ X3}
Aul 27 skt 2010 o= body area network, self organization
network, 7+ & CR7|7] 59 7|&o] AfHol 14 2 HA AHlx, digital
u-life 2} & Z7FAIA, 18]31 wearable computer Tera HertzE ©]&%h

security, §4HE AA de &1 T oS AHI=T S AT

. A2 Mm B4

na, dE T2 Auke EbyiEe] garste] Aduke] AR 8ol &old

Hhdo] feuete SECF 53] olEEAl 5 2 B Eokdl HFTH Atk o

R AX=a Blaste] A dT7|E B AR AyTrledl te dHE

& 2 AA 59 Vel 3~4d BRY 7EAR Atk wEbA oleldk Holo

5. 74 471719 &9

7k A% MElE &8 B mE A 29 W3

80/90 Wt} 7HA= FE 100 mW ~ 10 kW 2438 S ARg3te W41
kw ~ 40 kW), °o]5541(200 mW ~ 40 W), T4 =@ 2 A4/ 38t/ obd Hof

X
E
[
—_

2100 mW ~ 10 W)7} &35 o] skor, 20008t °o]F 2= W, olF%
A, FA W Al et/
(Pico Cell) ¥4l =S AME3l= RFID, UWB, BAN, Zigbee, Bluetooth <]

A Y& o] &g Aulart 43 FUHEAS, =S ol VeSS UMESH A

Lo ARjZEETE ofyel 10 mW ~ 100 mW

.

AAXA F= A ™ Power Access Point o 7[HFS & & =¥ 7]X]=( 100
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7l #48 473

1) A7o] we eI} Ause 5

A, & dFlA nyste 53R W MEYIZE ve3 2o

+ Cellular(mobile device to/from fixed transmitter/receiver)

* Short Range Wireless(device to another nearby device)

* Broadcast TV and Radio(fixed transmitter to multiple devices, one way, video
and audio)

* Broadcast Radio (fixed transmitter to multiple devices, one way, audio only)

- Fixed Wireless Access (nomadic or fixed device to/from a fixed

transmitter/ receiver)

olgf o] <1 3-13>2 o] 3 5% F Serviceo] that Fo|t}.
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Table 1: Service, application, and technology matrix

<19 3-13> AH] A, &Rz =

q
2

21 th. E-mail, P2P, Download, WWW% t}k3l E41d o o3t o]
=

e F35 hG9e FAF 5 ek o e AuzeE 7]
%

- Technology - 2G, 2.5G, 3G, Mobile WiMAX, WiFi, UWB, DAB, DVB-T, DVB-H$}
Microwave Backhaul

- Application - Voice, Messaging, E-mail, Gaming, Streaming Video, P2P, M2M, TV,
Radio
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A EF7H A= 100MHz~10GHzol 23S w3 gttt 7|4 £ ¢ M &35 Cellulare}
gk 3-400MHz~4GHzE 7]
Fo7 A B F Yy 2HEH] 275 B4 v o]y Fugo HYE YF

jstel Bheel FaFsrues wed
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-+ 100~300MHz: Broadcast Radio

- 300 - 1,000 MHz: Broadcast TV, Cellular

- 1,000 - 4,000 MHz: Cellular, Short Range Wireless

+ 4,000 - 10,000 MHz: Backhaul, Satellite Broadcasting

<1¥ 3-14>9} <% 3-15>% @AY Technology 9} Servicet] & ol 93] e A
S HoFt

Spectrum Comments re which band Comments re 2008 allocation Spectrum allocation
Band “4100Mhz to 10GHz™
| 2008
2G/2,5G 900MHz 900MHz Shared with 2.5G 2 Operators x 17.2MHz paired sach TOMHz
GSM/GPRS/EDGE
2G/2.5G 1800MHz 1,500MHz Shared with 2G 2 Operators x 30MHz paired each, 140MHz
GSM/GPRS/EDGE 2 Operators x 5.8MHz paired each
IGUMTS 2,100MHz Shared with 3.5G 5 Operators, 10-15MHz paired each, 120MHz
ignore TOD
3.5G (HSPA) 2,100MHz Possibly 2 600MHz as well Included in 3G -
Cellular 4G LTE 2.600MHz | Possibly 1800MHz, 2600MHz, Mone in 2008 2
3000+MHz
Mobile WiMAX 2,600MHz Can uze other bands Mone in 2008 -—
e.g. 2100MHz
MEBMS 2,100MHz Azsume this eventually takes the | 20MHz TDD at 2100MHz {used 20MHz
TOD spectrum at 2, 100MHz eventually)
3G/3.5G4G 900MHz Andior TOOMHz Mone in 2008 -
Expansion
Analogue Cordless 30MHz All of the allocation is below 100MHz -—
DECT 1,680MHz 20MHz 20MHz
Short Range Bluetooth 2. 400MHz Same spectrum as WiFi— 2 400MHz i
Wireless Uwe 5,200MHz 3.400MHz to 10,600MHz Assume 5150-5725MHz as per UK FAT ~S00MHzZ*
(effective/shared)
WiFi 2 400MHz 2400MHz to 2483MHz 83MHz
5,800MHz ~500MHz
= 3 = L2~ 2=
<19 3-14> @A @IE FIHF(elF5FA 7=, 2008)
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Service Technology Spectrum Band | Comments re which band Comments re 2008 allocation Spectrum allocation
“100Mhz to 10GHz"
2008

Analogue (FM) 100MHz 88MHz to 108MHz 88 to 108MHz 20MHz

Broadcast DAB 200MHz 174MHz to 230MHz 2-I;‘MH1 alio_cated for radio: 20MHz

Radi 12 % 1.7TMHz multiplexes,

avto T of which are currently used
DRM 100MHz FM {and AM) band Mil
Analogue TV TOOMHz 470MHz to 860MHz 4.5 channels x 8MHz x reuse of & 216MHz
DVB-T TOOMHz 470MHz to 860MHz G Muxes x BMHz xreuse of 3-5 168MHz
depending on coverage assumption {5

Broadcast for 93-100% pop coverage)

Television DVB-H TOOMHzZ 470MHz to 860MHz Mil, other than some testing
oDVB-T2 TOOMHz 470MHz to BE0MHz Nil
DVB-S 11,000MHz Satcoms bands — 11-12GHz | 4ll available spectrum (potentially

500+MHz) is above 10 GHz
Fixed WiMAX As *Propristary” | As “Propristary” below Some or all may conceivably shift to 84 MHz
; below mohile, or to other FWA technologies
Eixed TCICDMA 43 *Proprietary” | As *Praprietary’ below Nil
Wireless i
below

Access

Proprietary 3,600MHz, Or others e.g. 2100MHz / Mil
5,800MHz 2600MHz / 2400MHz

<19 3-14> dA &FE F37(Broadcast & Fixed 7]&, 2008'7)

Aol 18L& Z47h9] Serviceo| wE Technology] £ 79} oo didt ~3:EY o

Service Demand®} NetworkE AM&-3t=H 910 P Q3+ Spectrum< H L FA]3he] 29
Ede X9 BY S FHeta A7t S5 & HSE d 53t 3S Modelling

& Aol
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Spectrum Demand

Metwark Inputs

Projections for Projections of Spectral MNetwark:
number of trafiic per user efficiancy, architecture,
users of each far each Freguency re- Dimensioning,

Service sarvice use, Site Urban f rural

availability geography

Metwark:
Mlodel
tD?Tm?nd and Gemand
raflic for every et
SENVIEE samvice, in
its owen
units
Quantifving Spectrum Shortages | Surpluses e A S O e
each servicg, in MHz
Current Available Gruantif
available spectrum by shortages of
spectrum, and sarvice ¥ band spectrum for
planned ®year each service
changes

<ad 315> Fu 8 2dl

1) Cellular

o2 gt ModellingS 53l 2008~2025'1%] 7} Serviced| &7& dldstal 7FAs] Bk

ot <1#¥3-16>2 Cellular ServiceE AH&3he= AFEAE9 ZH7he] Applicationd] o gF

Sessions per | Data per session Data per session

Application month / user Uplink (KB) Downlink (KB)

Year | 2012 2020 2012 2020 2012 2020
E Mail 39 50 436 436 1743 1743
www 49 52 454 454 3175 3175
Video Streaming 5 78 189 189 4725 4725
Gaming 26 52 288 288 7200 7200
Download 12 78 189 189 4725 4725
P2P 47 260 172 126 2231 2372
Telemetry & M2M 10122 86619 1.09 1.09 1.44 1.28

<a9s16> AT ANAE 9% 99 webele
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A A o2 717} 9] Applicationol] thall F7Fe] S Holuy P2P9] Uplinkd A= 7
A9 FHE BAo. FHaoF @ H2 thE Session BIYEY &= JH7F W
of we} P2PS] UplinkH 1 Hlo]E] 42 Fojd Aolgta oS o]k X4 34
of w2 A Application Userd] 4, 54 E
= 53 adEZ<aHe>ol HEAY. <2

Traffic®] HlAE 2 F7HE AT 5 AU

£ Application®] AMg-#F

Zo] mg e Userdt

2) Short Range Wireless

Short Range Wirelessoll<= &1 2] 7}#] Technology 7} 1t} T3¢ Al 7}A] Technology
€ &3l Short Range Wirelessell W3] ¢olr 7|2 3}AL.
Wi-Fi - A8 EZX(AP)7F A9 2o 944 A <tollA 234 JAEUS & & e
A SAF(LAN)o| o Aapht Hojd AFHAES o] &3t & UMEYA, Fixst
HIT L AlY Toll 220l FR3 74 71E9 23k olFolth gtolvtol= Ao A&

HIH A, 15E Ad7], ZdH, gE F7]7]04 A= o] Wi-Fi7|

)

~

2,
ofy
QL
rr
—a
™

BAE7eS 238n Aolas wAste aHd™ e HouA g 54
AE o] 25 AF3H7] 98] wEo T

Ultra Wide Band(UWB) - Short Rangedl* %2 Hgo=2 Wide Spectrum
FrequencyS &3 B2 <9 tAE dHeolHE AFstr] A3 F47|€= GHzH 9
Frequency & AH&3tAAME 2 3~k 3)0] A& FXA7E o]Fol3 o] & &
Aotk 2314 QIHU HE, doly 75, AREA7] 75 T SE&HEHA7E BR Hsth

o2 9] <18 3-18>2 u|# o AL A9} Traffic, & A 32 Data Trafficoll o3 1)
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100,000,000
90,000,000
80,000,000
70,000,000
B0 000,000

50,000,000
40,000,000
30,000,000
20,000,000
10,000,000

60,000,000 Mins [ hr

50,000,000 Mins [ hr

40,000,000 Mins [ hr

30,000,000 Mins [ hr -

20,000,000 Mins [ hr

10,000,000 Mins { hr o

T0TB

80 TB

50 TB

40 TB

30 TB

20 TB

10 TB

O Mins [ hr

Total Subscriptions by Application

Service: Cellular

i

Fas o

E Mail

—=—AAANA
—&—"ideo Streaming on Demand

Saming

P2P

—se— Download

—ae— Telemetry and M2k
—o— T (live video)

—&—"oice calls

hessaging

2007 2010 2013 2016 2019 2022 2025

Cellular : Offered Traffic : Voice

—a— Voice traffic :
Inbound plus
Cuth ound

2007 2010 2013 2016 2019 2022

Cellular : Offered Traffic : Data applications

2025

PR

e

e

-

E Mail

—— WY

Gaming

—#— Download

P2P

—o— Telemetry and

FAZ A

—— T (live video)

2010 2013 2016 20192 2022 2025

<Y 347> AA AQA, 24 29

4
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SRW : Subs by Application and Technology
owver wifi except where stated otherwise
figures for blustooth (=30m) are not showwyn
F0,000,000
—+— E Mail
25,000,000 - S N
———
20,000,000 ] —=— Gaming
—=z— Download
15,000,000 - - FzF
—a— Telermetry and F201
10,000,000 -
—_— T [live wideo]
5,000,000 - = 2 . —o— DECT: Woice
~
Z0ov Z010 z01z Z01s 2013 Z0zz 2025
SRW : Offered Traffic: Data apps (TE / hr)
400 TE —a— E Mail
350 TE
s00 TE
250 TE
—=— Download
200 TB -
150 TE —o— Telemetry and
P12 Pl
100 TE 4 —_— T (live video)
x_/x/x —a— Blustooth: RM2ZP
50 TE e R and P2
o
S mjeET —o— UWB: M2F and
- ——n—rnq-z—>+5=|-5ﬁ§=é=pﬁ#— =_= —E A a0 P2 R
2007 Z010 2013 2016 2019 2022 2025

<" 3-18> FA ZtdAet AleEH = Ed
3) Broadcast TV and Radio

Cellular®} Short Range Wireless®] 7-¢- User®] £7of we} ~HERS] 971 &
2} A A9+ Broadcast®] 7 -$-9ll+= Channel, Station, Stream?] 7ol wlg} ~HEH FQ
7F @ebXlth. 1822 Channeld] 49} Z®l=9] Stream®] A 717} InputS AA 3= F
2847 "th 282 E o] 3 Broadcastd] 7= F#3} e AL HA &} o] &
2o g WEHEL F7hHQl Channels 2ztil Aof gt HAA|F o= o|ejst a9 &
Aol A Cellular ServiceZHE] ChannelS wW7|& %] gon, FH3 Zujo]A
Cellular Operatore} ZAASTH sz 7hsAdo] IA &S Aol o]t HoZ n|Fof
E o HESS O oY BAHR Farde did SA4AS W AR Folxl 2 E

Holl 3l 8 84S Fol= Weke ool st} 18 th Broadcast TV & Radio= &
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A o]H TechnologyE AH&3tal U=A Lolr A}

* Broadcast TV - Analogue TV, DVB-T, DVB-H, DVB-T2, DVB-5S
- Broadcast Radio - AM, FM, DAB, DRM

SC1 BAU : Total Offered Traffic : Broadcast technologies and applications : channels

70
bk —k— e — e —k—k— b — e ——h—k—k—k—k—h
60 —a&— Radio - Analogue (FM)
___&_._
50 - —&— Radio - DAB
Number —®—TV - Analogue TV
o
of 40
4— Radio - DVB-T
channels s i
o
%01 —a— TV -DVBH
00000006006 00e - IV-IBT
20 A —0—TV -DVB-S
10 ~
0

2007 2010 2013 2016 2019 2022 2025

<29 3-19> Broadcast TV - Total Offered Traffic

[
<219 3-19> oA += Broadcast Radio?] 27} dAje] 7o F=H o]F <607l 9
Channel 2 A|&2 Aozt 743t 2g]al o] AFo|A = DVB-S7F Fubeth ] 4]0

EFEA] B5S FEM Tk
4) Fixed Wireless Access
Fixed Wireless Access(FWA)l Al 0131 Traffic> SRW-Wi-Fig} 22 waloz =
Holzlth 12|22 FWAQ] o] 82 £A%E Akste] ofof] wE mlefo] Fa e o3|

azEH a2k 3tk 2005 FWAS] AA & A& A4+ Fixed Broadband®] ©]-&H]-E-9l
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mep A o]sttt. o] A2 Fixed Broadband Connection®] 1~2%0l 33 3t= HE2 FH

24 4R71bs 53

FWA : Subscriptions by Data Application

FWA: Offered Traffic : Data apps (TB / hr)
500,000

478
450000 ——EMail
778
400,000 Y
678
350,000 —+— EMail :
1 —i— Video Streaming on
= WY 5TB Demand
300000
1 —o— Gaming
250,000 2
i —z= Downlozd
00 Diownload 1TR unloa
—— FiF
100 — TV e vidc) 2T —FF
10000 178 —a TH e videc]
e
50000 e L L e o e
L T 1 R 1 O O

1 1)1 1 1 1 1

<21¥ 3-20> Fixed Wireless Access - AA| 7149 Al 5= EHY

<19 3-20>2 Fixed Wireless Access®] EE A&7} ALRH R E Trafficol] t3l o=&

afze yed Aot

&,

o}, 7t Serviced FL =719 A2HEH o

.
O

N

o] 714 = Network Technology®] wl& o] mE Service 79 F71¢} A2HEH 9
FZo disl s

+ Cellular(fully mobile device to/from fixed infrastructure)
+ Short Range Wireless(mobile to mobile or to access point)
* Broadcast TV and Radio(fixed device to multiple devices, one way, video plus

audio)
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* Broadcast Radio (fixed device to multiple devices, one way, audio only)

- Fixed Wireless Access (nomadic or fixed device to/from a fixed device)

FFE Y Applicationf Eol| mE Zabe= ZHzbe] Ay e A EY g oS0

el AAH Z743 7 ServiceE AW St}

1) Pressure on Spectrum

Pressure on Spectrum-2 730l oJs F 7 & Hol At} <I§3-21> AFEH Q]

Q79 FFd B3 g =2 ‘difference’ 7t 71 Y F o] Tk

 Wery high rizk of serious
spectrum shortage | Wil

Some risk of spectrum i

=zhortags

mamn

Spectrum Supply (MHz)

Spectrum Demand (MHz)

< ™3-21> F354 8 FH(MHz)

<a¥ 321>004 ZhEHIE Ade F894 FFo]l 1L1RAE ©]F= Nominal
‘Supply=Demand’ line©] It} o] Helx Far7l #4std AHEHRZAPL &
L Fart FrehE A ERREZAR L AXA o 89 FHY F& MHzE 9=

A&t B1= Nominal ‘Supply=Demand’ line= A 83+ =2 9} FF<] U213t npgt
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e FHF< A Fohd Network OperatorS-2 o]l wet o B2 cell site®} o H&
Advanced High Traffic Service® F&% Zlolt}.

2) Network & &0l 59| F5 220 g o)

i
e

AF7HA AEE AFE+= dFE9 Service®} Applicationo| A & 39 Traffics”
o ¢ttt 53] Cellular®} Short Range Wirelesse ~HERGFQ o] 333 S48 4l
W] B0 2 FAro] Ha FE U A8kl 4S QF ol Aol shAIRE &9

Edo] BFeZ AJlM 5d Foll= thA] d&e] Fobd Aol o7 sjHe] 7he

o

o= Network®] Spectral Efficiency7} Fold ROo= A%=i, 53] Cellular
Networke] 7% 7|HFLZ2E vl A28 7|ES /g ozN I H71E Ud

I Atk 714 F 7R Efficiency Gaing 7H4s) B7|E2 3L

- Spectral efficiency - bits per second per Hertz per site or sector

* Improvements in compression and coding algorithms

A WA 78] 79 Frequency Reuse ¢} Single-site Spectral Efficiency] 2
Fadz vehfozinh
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| Service, Technoloagy Freg. Assumptions: Combined effect of Fregquency Reuse

and spectrum allocation Reuse and single site spectral efficiency
Factor  opp7 2010 2013 2016 2019 2022 2025

Celiular
SEMS GFRS f EDGE 1f13 0.0«
200 - 1800 MH= 1f13 0.04
HeDPA) 2100MIE 1 047 03 oer t0— >
3 .56 (HSPA+) 1 057 0O.75 0.a7 10—
4G LTE 1 3 B
Mobile Wildax 1 0,55 055 0.85 13—
MEMS 1 0.87
261356 TOOMEOD MH= 4 0.4z 0.52 o.az 1.0 - ——
4G TOOWaoD MH= 1 ) e
Short Range Wireless
Analogus Cordless™™ b I = 002
DECT™" 13 o114
Bluetooth AF10 0.05
Lwe AF10 o1
WWiFT AF10 005 005 0.6 o.07F 0.03 0.05 .1
Broadcast Radio
Analogws (FM) 1ns o.o7
DAz 1 o.e1
DRM 155 0.13
Broadcast TV
Analoguws TW s o.O0s
DWVE-T 155 055 057 0.8 —————- =
DWVBE-H 155 055 057 0.8 —————- =
DWVB-T2 175 (=]
DWEB-S 1 1.5
Fixed Wireless Access
Fixed Wiklax 153 087
TS DIRAA 1r3 0.87
Froprietary bl ] D87

<OY322> 7|Ed Fak Yol wE Fak G840 W3
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]& i3t Spectral Efficiency<] ]
g Z o A= 2G, 3G Network®] Cellular
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- 68 -



Traffic DVB-T$} DVB-T2¢] &=
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efficiency
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Assumed spectral efficiency : SC1 BAU : Broadcast Technologies
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3) Cellular Growth 2008 - 2025
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Cellular : Offered Traffic (TB I hour) Cellular : Offered Traffic (TB / hour) : log scale
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Cellular Traffic Demand Growth for six scenarios(Linear) Cellular Traffic Demand Growth for six scenarios(Linear)

Demand : All Scenarios : Cellular - All Bands Total : GT2 Urthan Dense Supply : All Seenarios : Cellular - All Bands Total : GT2 Urban Dense
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4) Short Range Wireless Growth 2008 - 2025
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Short Range Wireless : Offered Traffic (TB { hour) : log scale
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Short Range Wireless Traffic Demand Growth for six
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Short Range Wireless Traffic Demand Growth for six
scenarios(Linear)
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5) Broadcast Growth TVe} Radio 2008 - 2025
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Radio

Broadcast Television : Offered Traffic (TB I hour)
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Broadcast Radio : Offered Traffic (TB | hour)

0.0050 T8

0.0045 T8

0.0040 T8

L —+—5C1 BAU

000078 —a— SC2WRW
— SC3AYCW

0.0025 T8

0.0020T8 —=— 505 FRAG

e —+— 505 REUSE

0001078

0.0005 T8

0.0000 T8

a7 W0 AN 006 2019 MR AB

TV Demand Growth for Six Scenarios (MByte)

Broadcasting - Radio Demand Growth (MByte)

Demand : All Scenarios : TV - All Bands Total : GT2 Urhan Dense Demand : All Scenarios : Radio - All Bands Total : GT2 Urban Dense
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.
. Change in Spectrum Demand for Broadcast
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adalo
Supply : All Scenarios : TV - All Bands Total : GT2 Urban Dense Supply : All Scenarios : Radio - All Bands Total : GT2 Urban Dense
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6) Fixed Wireless Access Growth 2008 - 2025
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Fixed Wireless Access : Offered Traffic (TB / hour) Fixed Wireless Access : Offered Traffic (TB / hour) : log scale
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