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ABSTRACT

Key Words: 700MHz ~ Auction ~ Spectrum Reallocation ~ Spectrum Efficiency ~ Radio

Spectrum Plan

Following the development of various wireless communications technologies,
the demand for radio resources is inevitable. Comparing with radio at other frequency
band, the radio at 700MHz has superior propagation characteristics, including
penetration of obstacles and broader coverage area, thus make it cost less for network
deployment. This kind of feature is very attractive to potential users and makes it an

issue for government authority to build a sound spectrum policy.

The 700MHz band, herein refers to “698MHz-806MHz”, has been allocated by
ITU for 3G and 4G application. Furthermore, the experience of US auction in March
2008 shows that this band has good commercial value. In order to proper assess the
value of 700MHz license in Taiwan, and to harmonize with National Networked
Communications Program, this research will devote to the study of 700MHz
allocation plan with comprehensive information analysis which regards the trend track
of radio technology development and country’s or international organization’s

(Europe Union, for example) recommendation on 700MHz band.
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Country Population DVB-T Services Receivers Sold
(million) Launched (million to nearest 0.5)
United 60 1998 40
Kingdom (2002 Freeview)
Spain 45 2000 15
Italy 59 2004 11
France 64 2005 9%
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Taiwan 23%* 2005 2.5

7K %R : DVB Project Office 2008°

* The figure for France refers to DVB-T homes rather than receivers sold
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10MHz ETSI 753+ 2009 % = £ &4 5 it ;8w
DVB-T 2 #5241 % %% & 30~50%
DVB-H DVB-T
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F# % & : DVB Project Office® ~ MediaFLO.com’ » &7 3 32

d TR A LT SR o R AR R L A B
R AR T4 DVB-H » & % P 4 B et jirde MediaFLO + 383 318
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DVB-T DVB-T2
Solomon 1/2,3/5,2/3, 3/4,4/5, 5/6
1/2,2/3, 3/4, 5/6, 7/8
Modes QPSK, 16QAM, 64QAM QPSK, 16QAM, 64QAM,
256QAM
Guard Interval 1/4,1/8, 1/16, 1/32 1/4, 19/256, 1/8, 19/128, 1/16,
1/32, 1/128
FFT size 2k, 8k 1k, 2k, 4k, 8k, 16k, 32k
Scattered Pilots 8% of total 1%, 2%, 4%, 8% of total
Continual Pilots 2.6% of total 0.35% of total

4L % & : DVB Project Office®

DVB-H & DVB-T i % » fop & 7 1-seg & ISDB-T 2. @ erafif (257 02 »
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¥ DVB Project Office » http://www.dvb.org/ » & {4 F]3* p 1 2009/11/22 «
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|:| Existing in DVB-T

= TS DVB-T Modulator .
MPEG-2 TV Service }i g E MUX > I:I New with DVB-H

| K | 4K | 2K |DVB-H TPS|
P DVB-H
IP-Encapsulator
" MPE- | Time RF
MPE FEC |Slicing
Transmitter
Channel Receiver
RF
DVB-H

DVB-T Demodulator TS IP-Decapsulator P
|8K|4K|2K|DVB-HTPS| MPE ';’:CE STi'c"i‘:g

Bl 2-3 Additions brought to the DVB-T system by DVB-H
7 4% kiR : DVB Project Office’

(=) FEIUER 2

Ryp? EEAE i & %5 ¢ (Intelligent Transportation Society of Taiwan )
R A en TP EAE #ij & ¥ (Intelligent Transportation System - fj £ 1TS )
A ARDTF UG FTRERPIERNT UFLEA KD PP
i W (realtime) A HEEEH § AHE 2 nF 2 Rl RBRELR

PR DEE o @ A RER PR e 70 BRI (T ) R

PadT (T AIE) M E B (T @;ﬁ;r]) o

4

REEAITS hiie 39 % kiodrd 25977 238 ki Bl F72 F
FURTET i o B Y G R Bl S S § 51 B R B AL (1Z B R
AAE eI G B EE R A EE R TR D
Ho b A TR 6 L1 & *«‘?j%é B 352555 e /i > 54 FM sideband

k@i o B RIEIE DIRAARVRG B E Y Pl R A #HE R & T
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% 2-51TS 4 + pras '’

3

38 < il F 12 PR3 (Advanced Traffic Management Services ; ATMS )

A 38k (7 K T3 PR3 (Advanced Traveler Information Services ; ATIS )

SCAAE Y % PEi% (Advanced Public Transportation Services ; APTS)

=

s | o

LA B iy 4% 2 PR7+ (Advanced Vehicle Control and Safety Services ; AVCSS )

7 & 4§ @ pR5+ (Commercial Vehicle Operations ; CVO)
BX

% & ¥ wc L % (Emergency Management Services ; EMS )

~

T 7+ fx i 7 FR4% (Electronic Payment System & Electronic Toll Collection ; EPS &
ETC)

73 1 % % (Information Management System ; IMS )

334 * X R PRI+ (Vulnerable Individual Protection Services ; VIPS)

TALkR AT R (TR

L BEE ITS ey BRF) - Bz~ EREFI T 240k > P o
& ISO R*F %8 2 % e TC 204/Working Group 16 &7 M5 CALM
( Communications, Air-interface, Long and Medium range ) #12¢ f?ki’ ipBE AR > A

hEHACR] 24 577 0 K LT U BT A o
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. CALM User Services / Applications
Combined CALM PP
host and router CALM EAST | NON-CALM- CALM
aware IP-based
CME @ @ CALM service layer
T-SAP
o
_ 3 < )
m [l
3 CALM networking layer
@© c
o} )
S| 5 CALM e Internet
= ) < €o-
S % NME H@ FAST routing Others
[e) s IPv6
c
= 3
c
g 6 C-SAP
(D)
(@)]
- ks
% C-SAP
= CALM CI layer
cl Cl
o
IME @ 5 wireless wired
=
CALM Communications Kernel i i i i l

B] 2-4 General Structure of CALM
FHL kiR 1 1SO TC204 WG16 Workshop on M5 Chicago * September 2008
Mo B R By F P B P U SOGHZ AR R AR G| # AR
BT R Jf%i?.%f’_f%h IEEE » 4-%t3@ RIS T ] # % WAVE 3 IEEE 1609 -
Family of Standards for Wireless Access in Vehicular Environments 4p B &% o ie §_

BP Ao P AFCRrE T2 2E S 2P E RS 0 71 ITS-Safety 2010
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%o 3% 700MHz £ 5.8GHz #8 5P sk 451 4p v > T00MHz #5523 it 5 +
BILFEAE R 0 ik E B ff#~ > @ ® Non-Line of Sight snsEsf»c % i » #712
R A R EE S A2 PRI E S P @ AR BB R i
ot FERIBFUNPHRELASE T FEPRS T FPLRTLEEFS
SR EREEFAF 107> 43 ¥ i ® R T00MHz #f £ ch€ > 8 % 2 4% % si(Safe

Driving Support System) °

" A TO0MHz #7340 #Hii2 T 2 7h 0 B p kB SUE U

IR AR Y 0w R RAREL R P R T R A 0 97U E T T00MHz 48
HITS & % o Mg marp i\f’xf,‘r]df&ﬁ% ¢ Ubiquitous 4 % © > #% VHF ~ UHF #f %
HUE LG R R B - 51 5 PR M REEM SR o b4 ¥ 3
aB i E IR Bk TR o @ gk (microwave)dE # ()4 18GHZ)R 7 1 * g
&R #FHE WM GPRIE 0 blhod i & T R~ AT AR G EL o0 Internet FRAF o 3
% F t(millimeter wave)dg & » R ¥ 14 BREITHE R A AR > BREER
HREAE s RE ~ £ ~ p ¥ 12 IEEE 802.11p WAVE 1% 5 3 B # * f2pE3fid 2
A B R AP A G p AER A TOOMHz 4 B RAEH TR E E - ¥

% o

PR F o ApEoVUT AT S K7 2008/4 -
1 Takeshi Yamamoto > “ITS Radiocommunication Systems in Japan™ » 2009/7 -
P AFCRRRIEE T TA XLV R T e — KNy RoRATER > 2008/9 ¢
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2006 2007 2008 2009 2010 ,2011
S WSU-T(M B ] ) R
I 3 | e
f 700M Hz 7% 571 - %34 (= TR VR
> é
FIg 700M Hz 5 s el bR / Pk
qTTTTom e et 7 700M Hz#iFe
700MHz 700M Hz i 5y ﬂ\,% BY] RS <>ik I Tir'fﬁf&% C | mgsie
> y SETHELEL 1
v L AR )
OEM
WAVE =i
base ASV ﬁ‘,?{ = - fﬁﬂﬁﬂl_
= sl POCEE W wemm X
22DOTY VICF WAL pf mswe FOT  / HUERLY
5.9GHz > i HFE = BHEVIL(DOT)
HWSU (CAMP
WAVE i ( ) ,59GHz
base CICAS- Vi (F1 % bR ~ vsczﬁ%'.(ﬁ i Lg] QSEC
L 23
5.9 GH I 5 P w Y% AKTIVdemo S
ITS WC
, Y% @2cccdemo o
L W SU (AKTIC, C2CCC)
> SIM-TD
BB | BB 2015585 (=
C2CCC:Carto Car Communication Consortium

EL&' ?}‘l‘l

5.9GHz
CICAS-V: Cooperative Intersection Collision Avoidance
System - Violation

AKTIV: Adaptive and Cooperative Technologies
for the Intelligent Transportation

WAVE
base
VII: Vehicle Infrastructure Integration
VIIC: Vehicle Infrastructure Integration Consortium
Bl 2-5 %% p ITS WAVE 4p B % E pF Az 404

CAMP: Collision Avoidance Metrics Partnership

VSCA: Vehicle Safety Communications Applications

FE o ER

Pk FCREE RS 0 2008/11°7
ST
B B ITSWAVE 4 Seip b 3 ERAT UF R ) AER D% 3 2L 5
5oxH A A * TOOMHz #E 05 502 6 > & 82006 & B 45 »
£ L SO AP RBERE DBE RRE X AT E 20

el T g (1 TSERVYZTF 20
(ITS=% 2

AL KR
YR P A FORRRIE S IR n TR 4oB] 2-5

FREHRSFS
LArE - FARM
"ITS & & & siig
PERABEER LR H

TR (BB

;"—:‘;J. %

¢ 7

T
& (2008 ) 10 *
L) 1 ITS %

BRCICET 38 F
EAHEEARY AT LONY 4 4 —T ) B B MER LR

®
i@ #OAR S
HBEILROOLNI2ERY R T LW L& A )UZ I FA MR F
(BBRUEGETRITH FLHAE e {) ZFRDEL -
hORALR IR > EIY 2 {8 > 7T00MHz 7 WAVE

poan poRFE A 2011 # Z
%~ 700MHz ITS 3 3 % 5> P & Fofiprg)end

KBV UBRAR T o 5
PopAFRRIE A V7 o BRAEELEY ZF LB R 2008/11
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LB BN (E-BEPE URCE- I (R SR = S b SR AR ST

IR A e o RIERBIER M T ER I RAFE T2 LIRS

PR EEEREZFET] TOERER Y E (bR b Rl F &) 7
i

lliﬂtE‘-/ﬂ L HELR e ERKA m«g Ao

R FIbA s

1gﬂ% e NN W W NS N NN W NN NN N W T e

Tt
¢ 8

INBYERIR A
R EE A
T 4 I i
% 201248 i 202X :

B 2-6 p * 700MHzITS i 53 » 4]
TR AR P AFARRIES 0 2009/3'°
Bt p kAR * 0 T00MHz WAVE k5 e 32030 i B3 engl @ -
FRA DENSO #7#& et kg o B Ap M i do & 2-6 4771 « JilE
f;%ﬁ;ﬁ:i-a PR AR R E BRI AL ADT R MR K A

PR MH F R RT EW o TR R IR R 5 8.5MHz
FEiEd Baandhe f % pHp ASFAT RO ITS % 28 LR

M5 AR AR 2-7 17 o HARFE 2 TR WA (physical layer) & * 4p 7 3¢

IEEE 802.11p » channel spacing = 10MHz .4 - % ** media access control R &_

Op AFTRRIEE 0 VTOOMHz # 4% ©AEERY ZF LD E~ - F & FiES K70 200973 -
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2 IEEE 802.11 e+ & & » $ * broadcasting 1> ;% &2 o B ¥ #74% % ¢ RC-006
%_d ITS Forum >+ 2009 & 2 * #] % 2. 700MHz {7 & & 32 % %o f :%Fifp R P

# 2-6 DENSO 700MHz WAVE & ¥ti & 4%

< EY

1

I

Ay

X HALERE (DENSOFTHH)
Tk A X7W, NON
*E 5 674MHz
A 8.5MHz
i# ﬁﬂ i# ¥ 3,4.5,6,9, 12, 18 Mbps (IEEE 802.11p)
BxFEE 100~2346 bytes
5 100mW
FHLRR P AFCRRREY > 2008/11"
> 4= BRI EEN#1 P 2ERETERER 42 Y 2ERLERER 43 <
'lp}[a]o]i;f"'"""""""""""""""n
| SIS (S B R TR P
| e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e a
Ubresenwationlaver T T T TR R E T
| S m e ssage se RS [ PRk v B SR P <o
| e e e e e e e e e e e e e e e e e e o e e e e e = e e o o = - — a3
I_Su\mnhtyu _______________________________I
| FIF ]P0 Vsession management fﬁﬁrl% :
| e e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e o e e e a3
Transportlayer T T T TTTTTTTITTTET
| %ﬁ%’l'%l‘}:*”?ﬂ’l%gﬂi‘é‘ﬁﬂ 4 il Ry PR :
| e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o o a
:EJ\E»IILE;"""""""""'"""""""".
I ﬂffﬂ Y TB.D. (4 R Y @EFram e Information %) : <
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Data Link Layer .
HIH] ~ S E'Jﬂ'ﬁjﬂ
— CSMA/CA Access Control <
(HEFRH]IEEE801.11 subset: Broadcast)
| Phsieataver 700MHz OFDM Modulation
(%‘E"’F'*,’IEEEESOZ.Ilp 10MHz channelspacing)

N

) by

B 2-71TS % »i&H# L &

7 p AEFFRIEE A Y7 7 RBEEAE Y AT LB R 2008/11 -
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TR AR D P A FCRRATEY 0 2009/4"
(2) EHEREA LN

(B SRUEC NI O e 7~ L S AU AP ] I M e 2 Al L RS o

‘3\—‘4:

THEF R RF T PR IFERSPES BB VU FEET o FFEEER
ﬁ&?%ééﬂﬁ%ﬁ,giﬁiyawﬁ&ﬁa;%gw»ﬁ@ga%ﬂﬁ%

FArer Gy o PR R RS BEh > S 2R FRE {58 { ERE

-

Fopt e g RSP IRR 0 R SRR E S B Y S A RRE R T Rt ix
ErR o PR B ot ORI, <R A Tl A i S
RFd BapE R > K_TDM ks B 5 CDMA 5 Ad#Fen ki, 2 @R BT &

ln

SEE o BEF SRR @ AR aBdpRA AV e

R2EOFIFIRMFOF A AR N3GHRB - & ELiTH A B4 3G i
HUE L BRI R E AERAY I RAGA LV EN LR L ¢ gFL
FRT R EL AT S e %0 3G i s blde HSDPA ~ HDUPA
HSPA -~ HSPA+ ~ LTE % > WIMAX s %4 # - B & & chfbfir> ¥ 7 ¢ Lo %
IMT-2000 #/wei— 46« % % & 7 % WIMAX # LTE § & IMT-Advanced 5§
Bind i 8- gk o ARG k2R sl B 4G chip B RE 1Y

T BARRS LR EFE I ALK ETRELF? o LF OFDM »
MIMO -~ beam forming % L =433 27 X MPjreniE » > [TU p w1 a7 2 ¥ 914G
R St i Lk S 1Gbps > A5 85k 6T 100Mbps chig g 5 P R 1

D 2 IP R 0 F 5 % D EIRIRIE R R o

Bop AgcAaary o VITS X 2 EEABARY AT LT —FF 7 F +7 2 2009/4 -

21



“Next Generation’

OFDM air interface
Higher bandwidths
\Y10(0)

Full Packet Core
Full IP Transport

CDMA, WCDMA air

interface
Circuit Switch (voice) &
Packet Switch (data)
TDM, ATM, IP transport

WCDMA/HSDPA/HSPA+
WIMAX 802.16¢ LTE
EV-DO Rev 0/A/B WIMAX 802.16e

IMT-2000 Family
De

) 28 € 3G 3] 4G i B T

FF kR Alcatel-Lucent, 2008"

100Mbit/s peak, mobile
1Gbit/s peak, fixed

Any network / Any terminal
AllTP
VoIP with QoS Control
Seamless Compatibility

LTE Advanced
WIMAX 802.16m

®» IMT-Advanced Family

finition in progress by ITU

AR gkl o P ITU 1 &%k ¢ 9 IMT-Advanced ¥ 12 & 20MHz 47
BraEEs R E L ER 4G AT R GRS o TR EE D N R H
B g ks B £ F 100MHz chif 3 TR ™ 0 % > B @k AR o d 3ig
HoE TR G R R ALE LTE & £ WIMAX Jf feeng fo 0 50 2 Fa F M
Ao B ISR TR TR A T B MG AR LT
A B AR P e B e K ATENRIT R SUR B AE R L G ATR TIRAS
BRI G S g R

"% Light Reading » “Telco in Transition: The Move to 4G Mobility” >

http://www.lightreading.com/document.asp?doc_id=168793&print=yes » & & |3 P
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Mobile WiMAX

== |P e2e Network

3GPP

HSPA+
6 Rel-7 & Rel-8 !

= Ckt Switched Network =—>

E & LTE Advance

== |P e2e Network =)

IMT-
Advanced

Mobile WIMAX
= time to market =—>

advantage "~ J) cDMA-Based S OFDMA-Based

2008 2009 2010 2011 2012

B] 2-9 3GPP £ Mobile WIMAX % & pF 42 43
TR %R : WiMAX Forum”’

g & W 700MHz AF 6 e TARR Fpdici=it 18 > 48 ¢ B Rk chid i
Ao A LR SE s Y o BHETN S EEHARE N AL BT R L
o i 2-7 VAo FlLRARAR B B EE 1 7 700MHz (¢
7 3£ 470-854MHz i digital dividend ) » &2 & % 2 ® T ‘,‘q’-—‘ﬁ*‘ 512G PR PRI
P 8 4B jza F <0 850MHz ~ 900MHz ~ 1800MHz ~ 1900MHz % #7 £ » %
IR BRI K TR 450MHz EAEE G B E EH YR @RS - B
Fep s o R L Rk TR R A 2 kST o

% 2-7LTE #53# A feap e 4

Timeframe | North America | Europe, Middle East & Africa Asia/Pacific
2009 1.7/2.1GHz 2.1GHz; 2.5-2.69GHz 1.5GHz (Japan);
(AWS); 2.5GHz (Japan)
700MHz
2009 plus 2.1GHz (Japan);
2.3-2.4GHz (China)
Future 850MHz 900MHz (re-farm); 1.8GHz 470-854 MHz

2 http://www.wimaxforum.org/3 {4 ¥|2* B 2009/11/22 o
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(re-farm); (re-farm); 450MHz (re-farm); (digital dividend);
1.9GHz 470-854MHz (digital 1.8GHz (re-farm)
(re-farm) dividend)

TR kR Alcatel-Lucent’'

P 2G 3G 12 WBA £ £ir P 2 F M PR ¥ ufE kT F 3
/~ GSM Lk 3iié * 9 900MHz §_ 1GHz 2 ™ erg fr > H A4 w|fe ¥ & 1800MHz
(GSM)~2100MHz (WCDMA & CDMA2000) % 2.5GHz (WIMAX) #f £ >

FEB IGHZ hE S - BAART AL T B HEBS 2 P L

ST QBRI FRABCALBPF i T HB T AFEY
#p & % >t 1GHz ¢ % .’iﬁéﬁﬁﬁ:‘i{; P Bl > @ M3t IGHz 730 i Fs?ﬁftﬁ‘*‘ﬁ:‘
MATIUEL o S B 2-10 7 i - T R AR NP AR - BELE R

i3 1GHz W fL i 23 B 5 AT i T LR 3 5 endi e

A A Kk LTE $iver WIMAX 4p M Faie-¢ & 4G pFwein & & 5 - R
Foavfho B FRip i PR T A A RO R SUE PR R e A R e
AR =84k o A 27 LB A K3 [GHz ¥ £038 17 B4 & 50 2
S Fp AFTF A& % WiIMAX Forum #7 (% chip BEFT 5 & H0k 9 S i
Stk IGHz AR @ r B g A E (40 2.5GHz) 0 A B
AR AR ARRGESAST 2T R ETE S G DL Rz AAH - R
¥ £ 3 WiMAX Forum 2.8 F 24 chfE R as Ry apd o G L %4

1 HTER 5 B4 RV 2R

KippmEsrmi B3 § > %% 700MHz (i 547 & A 3 % SupF » A
PREFLDIERGEFLRAY BORT AY SR § RE{E AR
BEAv BREFR PRI 21GHz & 2.5GHz 04 517 i 5 P AR et 4 > ¢ (7
BRLE R A @RS o doF] 2-10 9 0 % WIMAX Forum #f p st ik

BEor o AfE* 1738 (suburban) BB AOEFHE T o R E N TH BB B

2! Light Reading » “Telco in Transition: The Move to 4G Mobility” »
http://www.lightreading.com/document.asp?doc_id=168793&print=yes > & s F|3* p : 2009/11/22 -
2 WiMAX Forum MWG/AWG > ”A Comparative Analysis of Spectrum Alternatives for WiMAX™
Networks with Deployment Scenarios Based on the U.S. 700 MHz Band” > June 2008 °
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Yo Pl e Bk E £ B > 700MHz 0% Sepp st 2.5GHz ek sv oy v 0iE 1) 4.2 &

LbimE R E o HAT P AR B A3 3 B @ ¥ 23GHz 2.5GHz & £
3.5GHz #f £ 0 WIMAX @ % > 2N B8535 5 hA E 2I0 »> dok ¥ 10ieH

T00MHz 45 Fx > s¥ 3587 0 5 PP Rg el > 5 sdr B4 Jﬁ =g )-SR

¥ K g s 4o

f

Range Prediction Relative to 2500 MHz (Suburban)

2500 MHz

700 MHz

0.0 0.5 1.0 1.9 20 2.5 3.0 3.5 4.0 4.5

Bl 2-10 Suburban Range Comparison for Indoor Mobile Station
F4 %k © WIMAX Forum®
% y5 WIMAX Forum & ¥5 £ BB P #77 i ff ) 38 B4 & AU B« 700MHz
AEEL S T ARl R e A B S HHEARPN  UE B 7
Peni@ * fF s M E 2R AT RRK FEFT B B B R Y FEIORTL

A AR TR 211 S R

3 WiMAX Forum MWG/AWG > ”A Comparative Analysis of Spectrum Alternatives for WiMAX™
Networks with Deployment Scenarios Based on the U.S. 700 MHz Band” » June 2008 -
# WiMAX Forum MWG/AWG > ”A Comparative Analysis of Spectrum Alternatives for WiMAX™
Networks with Deployment Scenarios Based on the U.S. 700 MHz Band” > June 2008 -
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G
Txhnt Building Penelration

o Loss
(( )) ‘M““”“‘»mv Path Loss (PJ_)
P;mm_in P '

Mo * ‘ \*-Gm“‘ —

The gy
t A A Z
] Ll 7 *
BS —.—z.—.\—-—-—.—.—
- d >~
Vehicle Penetration
Loss

IPenn

] 2-11 System Model for Simulations
FH kA © WIMAX Forum®™

AEHIRATRAEFRE  FERFIRET SHE DT LA R
Eone R BARM FEHESOTE 2-8 0 R A - BAH MAiEE 1,500km’ >

o

Av#cs 1758 4 ﬁv«';rsg L EERE gzﬂ'ﬂr;rsgﬁﬂ AR AT RR
fe Tl o & 7~P\»"m/\r’?r‘}§\¥v ‘:"?Elpm’(‘"’%\' ?fi"jiiiéfﬁﬁa&ﬁj"}&-
B@sg ma - ke ERAFFAEFEMTIETT R 10 & PG 0F

P]\:'ﬂ‘r wp“&x% '#’- PJ#%' *Hhﬁ‘%!ﬁjﬁﬁ'—ﬁ"%‘gg;z{mﬂi%é’\ﬁi&°

# 2-8 Estimating Data Density Requirements

Rural /
Dense Urban Urban Suburban
OpenSpace
2 2 2 2
Area 100 km 200 km 500 km 700 km
Population 800,000 500,000 400,000 50,000
Addressable
70% 70% 75% 75%
Market

» WiMAX Forum MWG/AWG > ”A Comparative Analysis of Spectrum Alternatives for WiMAX™
Networks with Deployment Scenarios Based on the U.S. 700 MHz Band” » June 2008
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Rural /
Dense Urban Urban Suburban
OpenSpace
Population
1%/yr 1%/yr 2%/yr 2.5%/yr
Growth
Net Customers
in 76,000 48,000 39,000 5,000
Year 10
Estimated
PBH* 1 out of 5 1 out of 6 1 out of 7 1 out of 7
Activity
DL Duty Cycle 25%
Desired DL . .
Data Rat 30 kilobytes per second per user for “casual” subscribers to 75
ata Rate
. kilobytes per second for “professional/high-end” subscribers
During PBH
Required Data
o ~20 ~5.5 ~1.5 ~0.1
Density in Year 2 2 2 2
10 Mbps/km Mbps/km Mbps/km Mbps/km

TR %k © WIMAX Forum®’
mwm it eng i P4k £ * 4p A 50 path loss model #7387 HEER 2 {8 0 18 Bl4e

£ 29 9rn ISR AR E o H Y % Case 1~3 £i# * 700MHz 47
B anlis > @ Bk Cased &2 5 P E# * 2.5GHz #f L (7 42 e B cnf- 5 o
Aok b erg iy SR 1X2 SIMO h® S o o ¥ T00MHz 7 & ¢h%
Mg o 32 4120 * beamforming FAFE A% Buo F]p 4 Case 4 2 Case 5
SR K 4 3% beamforming H TR Sk o P K BB R ATERT &

SR I T R 2 4P > ¥ 6MHz 3| 30MHz T;K oo

‘g Case 1~3 ¥ g 3] > @ 2t Case 1 5 6MHz cholg 37 » F]pt Xoac ig *
5MHz ¢ channel bandwidth e = Case 2 £2 Case 3 4pt » 5 7 & &% “Hf H 7 £

s paER e SoCase ]l #7E & ahdicE < | % iE Case2 ¥ Case3 = —*Ffév’ﬂ2~4

6 PBH: Peak Busy Hour
7 WiMAX Forum MWG/AWG > ”A Comparative Analysis of Spectrum Alternatives for WiMAX™
Networks with Deployment Scenarios Based on the U.S. 700 MHz Band” > June 2008
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= -A,J

B oo fantik o » ¥ U4 Case 42 Case 57 1Y

puu

Prig > Case5 Fl% 3 30MHz ¥ 12 * > 573 & w2 chfky S#cg + v Case 4 P
2 gl AN X—FI » F H % beamforming it # Case 3 #7F & & sl
S#E 529 5 v = 3‘:—*‘ N 1 * 700MHz #f £ 1 iz e pt 2 @ CAPEX

FOUE M LT @A 5 A F & 0 SR backhaul ¥ 0 OPEX 4 ¥ 4 e PR

e B {8 {F2 R E_ 4ok ¥ Case 4 27 Case 5 # * beamforimg H fFeifiiw i
b go € IRt 20MHz ¥ 14 %] = 2 i 10MHz channel # * ¢ Case 3 £ Case
4597 BB SR £ B 9T 5/% - 21 A CaseS T HESY T
Mg kb Case 3 f benghie S IV R ALY 2 7 fanieik o T B
700MHz #FFcn@ A BEH P H G eRmF F R4 Ax 5 2ok

Tofe ek * 25GHz eh f SLig F I BN AP HINFE L H A T o

- BT H LY i SR R SRR F EF K £ 2 CAPEX & OPEX

HURE B oo

# 2-9 Deployment Scenarios and Summary for Comparative Analysis

Case 1 Case 2 Case 3 Case 4 Case 5
Frequency
700 MHz 2500 MHz
Band
Base Station 3-Sector, 1 Tx Antenna and 2 Rx Antennas (1x2 SIMO)
Available 10 or 12
6 MHz 22 MHz 20 MHz 30 MHz
Spectrum MHz
Channel BW 5 MHz 10 MHz 10 MHz
Duplex Time Division Duplex (TDD)
DL to UL
. 3:1
Ratio
Reuse
(c, 1,3)
Factor
Total BS
. 1191 596 299 404 350
requirements
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Case 1 Case 2 Case 3 Case 4 Case 5

with
(1x2) SIMO

Total BS
requirements
with
BF in the
2500
MHz Band

n/a n/a n/a 314 285

FAL %R WIMAX Forum®™

ANMEEACBERKDFES GEREF > A F AA T RERE S FF
e a0 URERESF AR Y ER ok @ * o i 5 700MHz >
A 25GHZ 0k s v o E B a3
BB F (urban) & H.iT
FROMEFLDT Lo L AFEIIL TR 355" T00MHz & £ 2
PR B TR RAEK DA S HE RAPL T iR o T Aopt o dom AT
Byt g ¥ @ % T00MHz 7 22 et > $130 F P GTRURIRT 10y PR 04 5 o Bt
Fe WIMAX @ 5 > i P4 * J00MHz e + R § 0 2.5GHz ff i 8 » 3 %
WE P L L R 5% SR B SRR 20 R gk e
e HIT Mg RPN GHEEFT >« 7 RS Al Sl > MR
PiE A A o

~

=

b2t o A%t TO0MHz hi bt SR > Ap b 3 09 5T B RLh@ e
FREE PR FREFNER KRG TP EDT S R Fla @R 2B
RENFPLALFREFTLE A R THNY S RGP JIPRF > G
B F R DR ¥ b d 5T TOOMHz #F £ T R R $onf R

BB B B BB R R kR R Bl R 2R L 3§

WARELE o RA T - S G o F S ARHERS LK RE sk 0 8 MIMO

* WiMAX Forum MWG/AWG > ”A Comparative Analysis of Spectrum Alternatives for WiMAX™
Networks with Deployment Scenarios Based on the U.S. 700 MHz Band” > June 2008
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DT XS G p X MFE PO RIES > IPROTRF PR T ER
X0 EFERAARIL S FA s FF od FlG TOOMHz AT F 3 82 5 i
ST AR AR Y B R AR N AT E AT TS S

k4
EJ

o

s

(=)~ White Spaces Radio

T B % b e licensed band £7 unlicensed band (¢ fi license exempt ) Ff
AR 2 N2 MEFH PR > AR FLRR Y Feon T @
AT TR G T AL eng e > A WD rrﬁ&é,gm@ﬁ%] » 54 UWB  (Ultra Wide
Band) > &% ﬁE%ﬁﬁﬂ@ﬁ?‘l‘% o4 FARE ER o REFE G TARA K 0 E

ﬁ:\ m:};t,{ﬁ]‘k ,1~ 700MHz ‘H;F‘ =w ‘1( fe «ﬁ A ]'ﬁn ISR —F_Jz o

FRFA A HECTRFEFEL Y 2T RSB RALME 24T
AL R DR * R UIRE G 0 % F 8 FOTAME (CHII-CHOY) FF & 1

510 (%) 60MHz) T ARAE g 2 (54 B 2-12 A F @ T ARAFEL & * kiR )o

Transition Channels 14 — 69 . All Blocked D 10+ Free
/ Broadband Communities i

2 lRouyn Nm_a!_m; ;

aems:e. Marie ? !Greme Guﬂbuw §
RGN T

Legend
Available TV channels

Mane

Southern Ontario Canada

flli‘ 4
Sar
source: Gerald Chouinard, CRC + Industry Canacda 20006 B 1enas

Bl 2-12 # % R AT AATE AR ¥ SRR
FRL kR FCCY

¥ http://www.fec.gov/ B t& Fl2r p 1 2009/11/22 -
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Flet o % 42002 £ 11 * FCC if # # 4 3# pc ik 1 1% 22 ( Spectrum Policy Task
Force ) erfs# ¢ 127 7 4R 4 > #2% 2003 £ 5 # A EAH LR Ira AT
(Cognitive Radio) 1 T4 > 3% 2004 # 3 * 4P fra 472 B R fvm M T ¥
e R T AR R P T N 5P FCC 2 & Notice of Proposed
Rule Making (#§# NPRM ) ¥ ¢t @ - 45 e d > $F EHFEL JI* 277 &
= fitmehfade 4 L Larry Page > Bill Gates 12 % Michael Dell % = i > Gl )
White Space Coalition 2 # 5 B ( & 3= Microsoft > Google » Dell » HP » Intel » Philips »
Earthlink 2 2 Samsung Electro-Mechanics % 2 @ ) > “f i $ i+ FCC 7 B White

Space (AT T AF L 11tk 5 4 A PR TERT LYY S X2 FBEEEG
FEH#T 8 EGTY A 3% o FCC A B enfididl= 1 B 4 54 /73,50 ¢
1. # i %=4] (Digital Dividend) #f 3 :

S48 Auction BRA B UHCY (- 2808 % BRAR) o 3] T00MHz 4 B it
RS B f £ AT A 710-716 ~ 716-722 82 740-TA6MHz 47 2 34 P8 o = 47 §
® 2 d Qualcomm fv Aloha Partner % = # {7 & i"’zﬁ pdEHELAEKRESR
REA T « F LR 75 0% E SRS 0 764-776 fr 794-806MHz B %%

fea 2% 2%k o

i

2. B % (lInterleaved) # 3 :

#* g iom T (Cognitive Radio) % # i #f 3% £ 3 (Dynamic Spectrum
Access) fBLE JEHE 0 G A R A g T ARAEL (TVBand) + &7+
BRL* 2 nFRT > @ TRSZEFARY IPT A F (#7317 White
Space ) » k& B @ R EHR PRFE o B F LB R fuﬁ_; TVBDs (TV Band

Devices ) ©

$4F TVBDs et » 2 M FCC# & 0 #r3f el = =tdf £ &2 & £ | (Second
Report and Order » ™™ f§ # R&OII) < i » &-4t interleaved P44 o 3% % i

1 g % % K7 &2 unlicensed band = X B 2z & i@ * F|ihinterleaved #ic i & 5 T AR
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T M 5 (White Space) » 7 & cPPR7%:E A #ic > T AR 5L (Incumbent Users, e.g.
TV, PMSE Part 74 % %‘3}% * 5., Part 90.267 )0 e A P jiFF ¥ 2. T 114 iF unlicensed
band » ;X » = & (hk 3k B R & (cognitive) ~ M3 FNEE N E B H N T AR X
AREHEE (TVBDs) @ﬁi%]iPRﬂ o i&¥t White Space Coalition % 3 » & 25
- AR AT FRFCRY BFR G E Y B U E R F U B AT E
* 2R e 4 o
R&OII < ¢ HmMER 2 AU BIFE G PR s R "TRFES

EREHEE (TVBDs) enficiz & 5 T A4 5 (TV White Space ) + 3 #H s 2.
FHE U e FFALGVEE LK 3 =¥ &Rl (Location Awareness ) £ ji7% #f
B B (Spectrum Sensing) Hojiv > ¥ T iEE kAL TALE B fr R (E
BATOR S8 FAERL 0 ARG L N2 RFBE SR B85
KA eETL 5 Mode I 2 Mode 11 & f&$°5% - Mode 1 % % £ 4] * centralized
G BEE R R RRIEERRRIE ] A A S TR R R 1k
fioMode II £ % R p £ E i 4 > 1 * distributed e77 3% 2 328 FTALE
DA e A VRN o F AR SRS R L B B R R RO ER R A W

FCCv ig #* o
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H "

o H ,\"'
RGLITTTPNT™ b

-86

<84

TR &R 1 FCCY

B 2-13 FCC 4%+ “TV Protect Contour” 3. %_

0 SRS B * 2 (incumbent users) 7 4 TVBDs *+ 3§ > FCC #1] 2.7
MR
. #ki-gaRnT
4~

AL B - Protection Contour %3 - FCC 2L #_TVBD % /f

TeOREHE el € % > B 2-13 3P £ B A Ao Channel 5 (0 5L 5
135km 2 £ 0k @ % TVBDs % % ¢ * - B] 2-14 5 1IEEE 802.22 & % %~

kS AN
B X 1

FENIME AR T o BB R (sensing antenna) & ER & ¢h o

<

#E P~ 4] T ¥ ¢ co-channel 2 adjacent-channel A 3% cFd ]

® o B3 AR (transmit antenna)
T AzE 30 & ¢ (4 2-10) e

B
& EEE 2 BB
30 http://www.fee.gov/ 15 Fl2 p 1 2009/11/22 -
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# 2-10 Required Separation from Digital TV Protected Contour

Antenna Height of Unlicensed | Required Separation (km) from Digital or Analog

Device TV (Full Service or Low Power) Prorected Contour
Co-channel Adjacent Channel

Less than 3 meters 6.0km 0.1km

2 — Less than 10 meters 8.0km 0.1km

10-30 meters 14.4km 0.74km

FoR kR FCC

3. #FwR T_TVBDs #f % ¢t % 5 (out-of-band emission ) =*24] - Adjacent
channel rules, beyond adjacent channel rules and rules for Channels

36-38 > 4p B R R 5 spectral masks 73K 3t o

BS keep-out
CPE distance
Part 74 device

DTV station

Sl

A
)
9
S
]
c
9
b
9]
g
9
Q

CPE keep-out
distance

] 2-14 IEEE 802.22 co-channel % adjacent-channel A #§ # |
FK %R IEEE”

2 ¢ 3|5+ i > 2 (interference avoidance mechanism ) % Hojie > 3%

3 http://www.fee.gov/ 15 Bl p : 2009/11/22 -
32 http://www.ieee.org/portal/site & 14 3|2+ B 2009/11/22 o
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Bl TVBDs $#{ BB £ 8 en T 3 2 Fld i o v ¥ Flen™ v
@ BT (Cognitive Radio) Hpsts4] » & TVBDs 338 % = % R P

$= Geo-location % T > (53 Internet £2 gL T E chft 7k Svid B 0 F MR &

4 % (Cognitive System) 2. P4 o fept TR Eiedri giFF RN © 31 hE

- & R 4% T 4 Protected Contour~ Transmit Power 4p B 7 42( % L B 2-15)-

Local Resources Remote Resources

B 2-15 Cognitive Radio System

TR %R IEEEY

o B Em a2 IF AR RIEE RIS BAY S R
i o FCC R&OII Rz TVBDs & Jf & i #fF g B 2] NTSC TV Signals,
Wireless Microphones (Part 74) % Part 90.267 % % - 12 §_ATSC Spectrum #»

HERE Rl LB (B 2-16) -

3 http://www.ieee.org/portal/site & F|2* p : 2009/11/22 -
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|-ATSC Pilo

_.___‘_h

38N Aty Usec-Tpicat

o
o

6 MHz Charnel Allocatign

B 2-16 Digital TV (ATSC) Spectrum

FH %R ¢ IEEE™

J_FCC 2w enR&OII = 2427 5 41 » jEdr TVWS  (TV White Space ) #f

‘ml

BRI A S R SARRARR TSR TS FhE 0 F & RS
FEH PR > BhoiF Y B ARG Y@ TVBDs JRix% > F & dF iE > a0t 3

R E O MR FE o e By T AR HME AT 7 Leaved WS
7 OTVWS 27 &2t g SUR PRI B 0 & B 3 ¥R el 5 B R AR

EEREFEYTF T ES

* http://www.ieee.org/portal/site & {4 Tl p 12009/11/22 -
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White Spacg

I I d Coalition
yr

L €,
[ o

Microsoft 0 A
) I @TechNet Wl von coatiton U8, PIRG

£00CompTIA

.

= .
s\ wireless
AWIA innovation alliance

Google

B 2-17 4+%t TV Whitespace #f f< ez £ B B 7 X, B
TR kR © TV Whitespace 3 B 33

AAERFEEKRR G 0 P BRI &8 WS (White Space) A
B RS RE AR (B 2-17) P EjEd 378 @H 2 e B3
EFEL FP A R ERd AR LR GRS R R
FofAREFLSA B H - ANEGEE AN E T I ATED Ho T
P HFe A RIKT_L ERF e * (IEEE 802.22 2 WiFi on Steroid
(IEEE 802.16h)) - #] LL#‘LFCC R&OTII Hjis> & kg » P HE2 FIELR ~ 4p
iMoo §UR rE AT TR 4 W3 % geo-location database » spectrum
sensing » spectrum mask design % 2 Dynamic Spectrum Sharing (DSS) 3 itv4p B »

@ # §_B I« Cognitive Radio & * -
P FCC 2 HenR&O MR DIk g B RTARFF ~ JIF2 < AFH €
¥z Q% b ® 7 B PR 0 2T A 2008 £ 11 7 14 p > FCC 4 & 7 4

i
PRRILG RS SLR 2 APM AR 3 R FFE SR T M E A kg * White Space

35

http://wirelessinnovationalliance.com/ # & |3+ p : 2009/11/22 -
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SRR G R B PR o B 2-18 & B Ak ( Cognitive System ) 2 Dynamic
Spectrum Access (DSA) #ji= > 4-4f TV Whitespace #f £+ {5 2 4] 2_ie 8 77
Fl o &7 a2 3 F 48§ White Space 38 * &

i
/o FE L FAREY 4 FF IR EHG

Trade Associations -
S0R Forum

Technical TR : White
Pubs WP 1B, 5A, - Papers

IEEE 502
802.11, 80215,
802.16, 80215,
802.18, 80220,
g02.21, 502 .2

|EEE SCC41
1900.1, 1800.2,
1900.4, 1800.5,

1900.6

Consensus TC RR5

- Standards . @
Research Bodies

* Bared on inpals fom Josnos Joenin, Molorola

B 2-18 g st (Cognitive System) % Dynamic Spectrum Access (DSA) #
#ea%t TV Whitespace #7 £ enf s 2 4 L 807 &, F]

7 %R IEEE™
[IEEE 802.22]
SR L AT B AR sk BB R T S 1425 € (IEEE) *t 2004
& 11 7 & = IEEE 80222 1 i¥/[ 2 » ¥ ¥ 412~ 2L TARABHFEH N * &0
W o IEEE 80222 & 2+ % — I A0 | 4@ M peene it il R
Ak + IEEE80222 ¥ f* B M T At & b7 Hih- ARY TR
Mt i g L R R ARG TV MR F GO AP B R o Bl D Aol

MPRAFCFERELEETARA I DT EF RN FT B LFE A3 ik

3% http://www.ieee.org/portal/site , & {4 F|2* p : 2009/11/22 »
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Bk TARR AR AT G RSB AR Y PR T EARRR Y

LS SRR
[1EEE 1900])

IEEE SCC 41 # & 2. B 3 =& ¢ 3% °IEEE SCC 41 &% g 2005 7 IEEE 1900

3

BLs#Ee s SEPTWARTHY 6B - K1 F i & il

(S S
1. 1EEE 1900.4

*+ 27th Feb 2009 143 i {5 3% # & (Sponsor Ballot) # ¢ 20 o & 7 &

A4 A BETIEFR) T

Pt ! ARICDER T Bied - hgk e

A. Project Authorization Requests (PAR); 1900.4.1: “Interfaces and protocols
enabling distributed decision making for optimized radio resource usage in

heterogeneous wireless networks”

B. 1900.4.a: “IEEE Standard Amendment — Architectural and interfaces for

Dynamic Spectral Access networks in white space frequency bands.”

2. |IEEE 1900.5 :

d 27 RARR A MTIRIET a0 #2207 0 [RIPRE L8
}+ > = = Standard on Policy Language and Policy Architectures for Managing
Cognitive Radio for Dynamic Spectrum Access Applications % 74| 2 k2 & 4] T3

- 64 ﬁjFFB’EE °
3. IEEE 1900.6 :

Standard on interfaces and data structures for exchanging spectrum sensing
information for dynamic spectrum access systems o P 1 < 2 $*# k p 3+ FCC %
BRDAEF HHR S AFHEEE R RS LR 7 WAk i

o) A B EFR LY Ao f] % SE 3 P (spectrum sensing ) HgE #5 L 4F 3 @
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* % % (Dynamic Spectrum Access System) X #MpIis LR * = 2 ] F T WIR

FCC % $uik ‘o 4 -

IEEE SCC 41 i & 77 7 Inter-networks g +v A 7 s % bLo g BB ap
TAF LT p ARG D REFTEE - ﬁéﬁffﬁvﬁ*dﬂ R S
pF3 IEEE 802.16 WIMAX ~ 3G £ WiFi & #cip k > ¥ 1 4e® fod £ 75 - SCC-41
HREF T A ROt 07 B PP AT LA F M * o

Booigm et d kst o B 2-19 #7E or & - B SCC-41 & * 3§ o %R o

F - BRAUERNPERELBREGT DR ORI AY E - BEREE R
B T2 GBAR o Pt A ik Se ¥ Ui Network Management 2

Backbone Network 533 fhpt il e g * 22 o fie o § R o pt— BBl LR

EEE L3 83 T P ErE

@ ——Agent for Intelligent Frequency Sharing——— )

\,
Do, 4 - E\\’

lotebook * Hotebook
with WiFi withANIFi
,’@% lxgﬁ/ Mgzll g'z\“ig\
PDA
1w WiFi i Mobile
h Wila Mobil
with Willax No }0;;': | ase Statlong / P;:-;:rz : Phone \
t and W'N.m - ; l
WiMax o~ LTE |

\ Base Station £ el Base Station J
Maobile

Loy b
\ A /i}/ NeRUesr | Moble _mEE R .

Mth Willlax §= % Phone »
-n.._ i CR U ser / \ \g //
~-327 @ R el
\ $ Base Station 7 '

~ CRUser o

"hh _,"’ — —

—

oy

B 2-19 IEEE P1900-based R & H ik ¢ * 3-8 7 % B

F#L %k : IEEEY

7 http://www.ieee.org/portal/site . 74 |z p :2009/11/22 -
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FRFCC tiFa MTARMF L Z Pz Rl g » B4 o BAEH A 3
W R R Rl RTenE s o L1 ) FCC thpt & £ TVBDs #-%  j2ih-¢ 42
FrP AP URTERT L R PR ORI AL TRRE R
¥ F & Fde % - 24 & TEEE 802.22 AR5 e SR B RIE > 3 4o £ B -
REEY @ T ki AR BR Y TARE PRI g FRRY
R gt MORIFERFRAAF Y R 2 AS L RIRIET G E A TIATER R
Fo ¥ - 2o o dek B ARRR Y AR MHRE 2 BERE B ERTHE

BIRIED B RS IS RGP ISP 2 (T U E K s L o

% 2009 & 8 * 3t & FL 7 fh Barcelona #1# {7 ¢ SIGCOMM’09 }+ > Microsoft

22 Harvard University %% 5 B Fg £ % % 7 % %5 02 [EEE 802.11 WiFi % #* &
i 30 5 % 1 White Space Networking H#sF7 4 & %% o i/ 5 91 A 45 0 &
UHF #g £~ 38 i% 11 White Space f ¥ 0 22 i 5L WiFi % §& 38 i® 1 2.4GHz ISM band
2

7 = B 31 %L £ 5 spatial variation temporal variation ' 2 fragmentation of the

UHF spectrum °

“73} £ spatial variation » #_%] 2 % White Space #f £ » &gy F 2 b 5 1L 2
AR R A e o VR IR 4R o 12 WIiFi Pf—&);m#’fﬁj\;m A
BEAE A PR Access Point (AP) 11 & & * =iy Beni g A 2 #H
@ TV Band * = g » 4 ¥ o * % 2= White Space Network o F]p* i ff
ERLDPETE 0 KA E R AP B RS R R R > F Y I AR
oo AR AR b SPER > TV Band % * 2 Gl @RS LR o T A
g R HAFHEF R - ﬁ*‘u{iﬁ-ﬁ temporal variation 3 %] o F]pt ¥+ White Space
Network @ 3 > » & JEPE%| B RpHEH R * kin > I 7 A8 4 F R pFiz > L

FTRAEIHF R i3S TR o EATE 2 PR MFE T

@ %] % White Space Network #7i¢ * g £l > £ 7 v 5 H s * 2 & * g

Foom® TVBDs # 7 UF 4G * 2910 2 & 2R ¢ 1% 2.4GHz ISM Band - #% >

3% paramvir Bahly, Ranveer Chandray, Thomas Moscibroday, Rohan Murtyz, Matt Welshz, “White
Space Networking with Wi-Fi like Connectivity” » SIGCOMM’09 > 2009/8
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# WiFi it ™ 05 @ g% FRe T o F)t § 3 #73) o0 fragmentation of
the spectrum 3R % - 332 4 White Space Network @ 5 - 7 & ¢ F2 50 e g2 73
}E il ﬁa?liiﬁ'_ Ek s Rk 3 oo 45w _Physical Layer /3% A & € & -
B on FIZ AT IUFHEFTF 2 & Medium Access Control Layer % 7f £ #
PPl FAE DS N g U P IR %»m@ﬁi;l’? 11 S B iR (T o AT
7 B G 0 WiFi g 94k * 1 CSMA/CA  ( Carrier Sense Multiple Access with
Collision Avoidance) i##f LBT (Listen Before Transmission) MAC i 3 %

~

T_ g {LL ﬁ'{’ﬁ ﬁ’{é‘f’]o

& 3% 3 ¥ > Microsoft &2 Harvard University 77 3 A B > 3& 307 4p B cF
FERAGEN TEETF RS ERRER oo d At - 22 k1

WiFi e 3 bs 2 5 A A# > FletfLz & WhiteFi o #4770 & ?r;?wﬁ Z 7

® A novel spectrum assignment algorithm for managing variable bandwidth

communications.

® A novel AP discovery mechanism. ( Signal Interpretation before Fourier

Transform - #§ % SIFT )
® A novel method for handling disconnections.

7 7 B[f % WhiteFi 9 1t & KNOWS® T 5+ g 79 % -0t - T 2 2.4 WiFi
4 it—+ ~ UHF band converter ™ % — ‘2 Software Defined Radio (SDR) #73 = o
fe & TV Band # B#EiF 5 6MHz 4.3 » UHF band converter % 4 enaLEL § 4
WiFi e+ “7 @85 0 5L U] & % SMHz 3 fhdiesilf - Bk sr o 5 R %

;‘L’T%}o

% S. Narlanka, R. Chandra, P. Bahl, and I. Ferrell. “A Hardware Platform for Utilizing the TV Bands
with a Wi-Fi Radio” » IEEE LANMAN - 2007/6
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pPC USRP SDR

Raw Time
(I, Q) samples Altera UHF Rx

FPGA Daughterboard

TVIMIC |.
Detection

FFT e

Temporal Analysis

(SIFT) < 7"

Serial Control Interface
TranslatorController | — = = |—= = = = = = = = = = =20 - — —

v
Wireless UHF
Card Translator
5-10-20 MHz Atheros driver

] 2-20 Functional block diagram of the KNOWS platform
T KR - Microsoft & Harvard University40

RHRAFREBRS R VT UFRE S BT UG DA EEFER N KTV
Band White Space ® 45 11 % crofif > ¥ P Ml o e s R Y o (T L TG
VAT o bldeo o G 1 B LARAE (MHz) B % - RIF 0§ - @ SMHz
BE T RGBT e F G 2 BREOTARAEF R > F15 G 12MHz 07 ¢4
Hoor KRBT ST T 0 F 10MHz o i 00 84 0 2P T ER e WIF] e
+H - TR AT U 20MHz 0 fridek G S BRFATAMEER R 0 B

T A G 1 20MHz S0 R BT 4 0 2 1 10MHZ TR @ B -

d 5 WiFi @ AR 4@ % o ApB TR R FS o Hu ke e i E
Flut e K ARM EF © EARPIPOFF L T L B F Mg ¥ 22 TV White Space

1 WiFi $#7#% = ¥ IEEE 802.11 1 %] i (7 & L ¢h1 {7 o

40 paramvir Bahly, Ranveer Chandray, Thomas Moscibroday, Rohan Murtyz, Matt Welshz, “White
Space Networking with Wi-Fi like Connectivity” > SIGCOMM’09 - 2009/8
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HE* S5 ahg * 8 $10

AT ROZ R AApR o 54 2-11 7 00 jR > $ T AR % 0 & 497
%ilﬁﬁiﬁﬂ "L‘j‘F;“’E—H ““erﬁ'gmﬁ?\?%?‘/}g‘l —1:'7'—1%;"_50
% 2-11 700MHz 3 & & % 22 g 3 2 Rt
B * PRI L S e
BT AR | 6MHz AR TR FHCAP FEOMEH T R
S4B ? PFE o
AEINEH L | 10MHz FE ¥ 59GHz p kI prigpeit ¥
% 700MHz (715-725MHz)# 5.9GHz -
TRRRHE s M B T At o
FAR & A | 20~100 4G & ke # 0k pF 1Gbps ~ # % ¢ 100Mbps
S4B P H - kidk*F 100MHz # % -
MHz
* MBMS (Multimedia Broadcast Multicast
Service)Fjtr » ¥ L 32 5 48 B JRPRFE o
FL b n TR NE B ARH 2
RSGLR G RER W 5 AT T i




t @& % FDD & 527 & & TDD ik 525 1

SRR PR RN R

White Spaces | X - Microsoft ** SIGCOMM ° 09 3 # T 2 5 2
Radio 2T A% PR o

- #p 1 2.4GHz ISM band ¥ 3 it s 2% & @

* o

- ARZEIRRARIGHENE AT B R

P REAR R EER A

© AR SBRET T IR M )
PREF o

FAKR G AL AER

ﬁﬁﬁ;:ff_%‘:zﬁg» R B KT AR 5L 01 VHF/UHF #E 5 4 i
MTARE DR FHRY J00MHz HE > Bl ahEF gy R AT
RERFEFREL DS PAFEFTPAF A FRNER - L LARP
AE AN AR R RT AL A B U KRR T e ie A2 TR K
AR e B FM R R R A NF T T i T ARPRAE MR
R AEES > B AR ERETARBRGE ) TR F EENES T

AZLEEREPRPFFTREIPE DR > VR 23 PREDER -

> 700MHz ™ P HEERE G A A SR T ARIRIER Y > FL AT
APRTE 5 2 g T Bt o FMF AT L3 GSM A TS uplink ehd sk

ho Vi g8 900MHz 4 F e GSM # sc 8 4 F 3 o @ #3308 * 3G & Sen
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BARAEA T B RGLF RRAL e A R AR £ ¥ B HDVB-H £

B R A L 42 470-700MHz 3 3 > $30 4 % DVB-H Hjieit i (7 6 § AL PR I3
FEa o PHRBSPERSFE T UEFLRAPN FE AR FRERRE D
HH - FIRGEREHF > FRE Y Fhm

& ITS = & ,?jfaﬂwﬂ;z frdmo B 2If G P A AT ® T00MHz 4 £ b
Iz TR (715-725MHz) #% &2 Bz @ * o 3 & g aL:R 8 4 700MHz #f < &
METANVFFIEEM S U v B oG DA IS HIYES I kg

FH T ey oot o Wik TOOMHz L en A 4 4 (b5 HImh b enigd > p &

A FERRE > M ESEREER A LR AR R £ R RPIER
FE B HET o RRITS f A KA Bk 22 A E p ik € g

oty o PRI BEFTRVE AN BHALERERF D R ip M HEe A
Fo it d e b AR S R apRAE 0 hdp Mt ldn g B R N T rCE 3 g
By ki kg * > E3EH 235 - Ll X 2k g enp R e

e £ F 58 Bl R R K il WAL FER R T
WA FTHEFPRFED LTI ESPR P TR R HUT T R SR
fopE o % TOOMHz #7601 5 ITS Jo# o $150 8 AR3F 5 A 7 4 e 4f Y 3L
R RSEHRET F REL- AR P A2 G RHER G OF R H LA
ME%  BF T 5 ARRIPHAEF B > ME I FRRPNEY o K FE
REIKF 0 23 59GHz eh ) e Bk KM NG & o A piae sl £
Behh B kg o dok 23R @G p A B T00MHz A £ ITS ks 4 £ 89 348

B2 AP A E R 3 EF BT AREL RIS A
() BEUHEETAFELI LR

A ’/‘T}';#F‘P?'f’%'T’Zpe"tﬁ'ﬁmm/ﬁ»@u_uﬁ];'%ﬁ-—"—ﬂ IR E b o B
k3 0 900MHz 22 1800MHz 7,4 5L > HAE 3 5 1:2 fdpf 157 > 900MHz %

Seeng b BYEEEAR T 5 1800MHz %k sten2 B o p¥3t g o WP 2G~3G & WBA

H 22 2BB - SHENTARI BRI T AE252007/12
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OB R HMEEL B BN KA 2G & Bi * 50 900MHz 45 £ 0 2 T00MHz 4 £
T MRS AT R p wH @ 2G ki * ch 1900MHz 0 12 2 3G &

WBA # 74 “5 % fie e £ 22 T00MHz #F £ en jk $ i en i B Pl

P AR RATRFRERDEARL @2 T T RBET AL - M B
FEYRINE B HAOR L bl BLAJE A E ) % AE - 44 WIMAX Forum
" A Comparative Analysis of Spectrum Alternatives for WiMAX™ Networks with
Deployment Scenarios Based on the U.S. 700 MHz Band”- < ¥ #73% Il 9 7 &5
BEF U fE @ % J00MHz #g B 2 WIMAX $efe R F A 5002 350
EH G F B AR Y 25GHZ A B i WIMAX etk & o fe B ek
Eenx AT (beamforming ) > T ¥ B - K AL ¥ 00 i@ g b HEH T REF > & ¥
25GHz A Lz e dr 2 & ki SHEH T Vo v Ut @ % 700MHz #7

B st > A Rt A 5 backhaul % % OPEX st 4 o U5 ik » % %

‘m\\

700MHz i & 47 & 500 A e pege 2R H iRk w § Fawti 20 12 Hi
BHEHZAFESADPE An TRTAFEORF - MK L 5L RITF

RenD B R R KEEE S RAR A BRFERESES

Fol A KA ST 2 5 Sedf A B T 2G MR TIH 15 0 7 A M
wATE BB LN g o £ 4G F G T R R EEF 1Gbps 0 B F
A fi BB 100Mbps % # 4% % & 100MHz S0 3 5k = 7 F 08 {3
2 3F 8- 7T00MHz #f L enfEsm a8 1) > 2 & 900MHz #g £ ehw e £ 1% & & 3

BoAR G IR EDoE R HLES BT R wﬁgs}%;}%xﬁﬂ;w ,
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P BRI FHETRT O B PR O T RSy EEF > a1
M AG kA F R o L w2 W4p g T00MHz # B e 7R 0 slAe
PEFEERH R YRR T 70 g7 TOOMHzAFE @ T g i
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Pt By RE A TSR B AIR M- g R MR R AR
B g o

PR BT 0L A TOOMHz #E 8 T ARV U ELS L H e
Rig2:5 g > s o aid Ut o AAF o AR TR IFERFE LN F AR
P GlAe ] PER A R ARG P o B E R PR BORTE > BGR R FEH
P AITE R o BlArht RMEATRE S R E S EMRB P IPTV s> 29 1 &
» B B Aiep.t & * IP Broadcasting ¥ Multicasting sn4£37 » £ % § m i@ ¥
HFHEFPPF R TF ﬁ%ﬁ%m”*@%pﬂ’**%@@ﬁ$iﬁﬁ
Fo iAot A RPERFEIFEHEP 0 DAFTRARY B HEFEX
R AR R E R T T A RRF I RIRE L FAF L S T AFH R
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A ERA e IR T A R AHE RN A AR o PR E TN F

B MR R E 0 3 AL R B S

o Al k sert e (v (TP ~ i v ) enE BABE T > A p 9 en3G
WIMAX s 5™ > 2 5 4p B el jiv > )4 Multimedia Broadcast Multicast Service
(MBMS ) 123538 78510 20 5 & %0 00 B 3575 N 2 5 L N % JR7% - MBMS
BTt R b o A& § 1% IP Broadcasting ¥2 Multicasting $ it » % & %
&%ﬁgﬁiﬁv@ﬁ%w&o Bt - BN AR ARG TR e T
CEFRRDOEEAT A FERI ISR R B~ 5 R R HE IR A E R

FF A AR AP K H o e PF A return channel ded2 b S F LA
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LRt - 304 0 T P RG F o MREPNATRE S T 0 H - RRT OK
; L E g #wﬁa @ % > % DVB-H &* & MediaFLO ¥ & 4 4p 1" &

FOH RS AR B s g 5 AG AR P IR o ST LR PRAE S
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RYE S0 R R 0 R AR R (YR R & JRIRAE 0 R T ARAE

PR sk e (2 B 2-21)

FMBC (Fixed, Mobile and Broadcasting Convergence) realize the world of
optimal communication environment where users can enjoy various
services and contents anywhere and anytime without concern for using

different devices.

B rsucast Music

A NS Movie

Multiuse of Contents One Segment
a2 Media Flo

(3) Broadcast + Mobile

M _ GPS
hile Segsoci-
e-Lar
UQ Mabile _ e- cash

WIiMAX

-~

(1) PC + Mobile

PC ﬁ Fixed

"i\l'l'u
phone ) @pmaas
au Ouchi-Denwa

Bl 2-21 Service Convergence: FMBC Services
TR & ik 1 KDDI®

mRTEMRT 0 M E PR AR AR AR R EF e

f’T"" ﬁgg"U‘-&&%“'ﬂﬁﬁw'L"E{"h’imlﬂ—’"/—%@’ﬁ-%?ikﬁlﬁ]i\iﬁfﬁﬂ
EACREY Rl R o AKRE TG R F ik E B g JT00MHz 4> H

)

s AR BT H PLRF R B R F > 4ol B 2 2.4GHz ISM band i® 5 unlicensed i 3 *

BRI FUEG s el TR AMEARI A E DR * 3 R4

TSI
TR AT HRY

(=) HEZ RERITT 2ER

Bitsm 7T00MHz #7 6w fa g f1% pF > F15 7 a0 3 7 fp cnid s Bt B

Fiws T}LMH 1T e AENE R R E FIA R ATERT A AN LA

http //'www.kddi.com/english/index.html & & ¥]3* B : 2009/11/22 -
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SIS NERS LU

=95»}§ F o2 R R s A 4%%? * o2 e e FOE (Ten i L TP doem AriE o

TRLAAAL G ERAAEH T REL @

BRTERTARAEF R 0 FRFCCPp» vk FF BAPMK A 2

FRE A K EmnE RN R LR GHEFIROBEDELR L A S

+ FCC %>t TVBD e& f3 & §3&* Pl 12 2 geo-location database ¥ %

F 3 $ PR & primary user T o 2 B OREHILE] o ¥ - 3 5 0 & F Ofcom

R % sensing V¥ L F IR AR B AR TR AR EETT hR RAra o A

IRl = D RIECE

# 2-12 Key parameters for sensing

Cognitive parameter

Value

Sensitivity assuming a 0 dBi

antenna

-114 dBm in 8 MHz channel (DTT)
-126 dBm in 200 kHz channel (wireless microphones)

Transmit power

13 dBm (adjacent channels) to 20 dBm

Transmit-power control Required

Bandwidth Unlimited
Out-of-band performance <-44 dBm
Time between sensing <1 second

Maximum continuous transmission

400 milliseconds

Minimum pause after transmission

100 milliseconds

FHL &k Ofcom™

A fié * geo-location = VEF L F AR PHE T o A0 M SR Ao T Arag

fdosti o 34 2N SRR AR Y sensing ¢ AR 0 i L MR H M 5

2

%Q’W%“ﬁ@%%%ﬂkvfﬁﬁﬁﬁaﬁﬁﬁf’%?%Eﬂrﬁﬁi,

#7052 TVBDs & ff %4 FAHLE 278 £renT i o Ao PFL (FRERT 1R % g b

HE O EFEARES AT B G BLaE E o

# Ofcom > Digital dividend: cognitive access Consultation on licence-exempting cognitive devices

using interleaved spectrum » 2009/2
w343
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% 2-13 Key parameters for geolocation

Cognitive parameter Value
Locational accuracy 100 meters
Frequency of database access (to be determined)
Transmit power As specified by the database
Bandwidth Unlimited
Out-of-band performance <-44 dBm
Maximum continuous transmission | 400 milliseconds
Minimum pause after transmission | 100 milliseconds

TR &R Ofcom®

LR et RUER Y E S SRR T S

"2 gt T00MHz AF B 5 &6 Ap s ¥ B AR R BRI TR TR

&R IIEGEN e B B Ao d S W 2RI P A RE] A T00MHz 4 £ 18

ITS s3> ¥ ¥ e mx XA » Fpt T 0 p A3 0w s 24 5
AN PR 2 E o 4ol 2-22 977 0 b e TARR R DR G ki

GBI M LB DAL T R T 0 B P ARG A S w il 5 2012

£ 30— 2 [0MHz 04 %746 ITS & siig * o

iy
g e} |
[ I R 4 ’
(13?5%&) (53~ 62E1) J?ﬁﬁFPU
e 770

2012F TE[25FIT ) i%

%Elgﬁ;ﬁl
(134 52¢h)

[MHZz]

710 715 725 730 770

FPU: Field Pick-up Unit

Bl 2-22 p & 700MHz 4 3 A fie 37 22 42

Bl 52143 o
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FTREKR: p AR EFRLEEHREY

d 3 ER AR TIOMHz T g BLiv ARG 2 o BT ARB I A > @
FARRERL - T RSHE R AR R e ARG A H KT T ITS IRIF
AT R PR ARIT b G TALR 4F kA SRk LR L SMHz aiE R A 0 A
#-1TS e * 4 B4R E] & 715-725MHz ¥ 58 § 730-770MHz # 40MHz 9f £ 7
USRS o3 3B P AFCRY T 0 iR J 0 A BE K SLE chil e &
WitE B> ARG F P IR g Ko TR F BTG Ok Y &

FIHRB TR TR o

BAFETERRTAR T F P L G S hd R U b

SEE G R OVIE S R Sl A BB MR Y BB o L LS A T
X EUEUREE S PSP R R TR T LN EE £ N

TG R R R FEMART AR Y BB Rt di R 2T LA -
TG ARG EEIE Y LB LT A RF P2t T E KEFART L AR
g B o % B FCC Spectrum Policy Task Force + # 911 23%"Y » #-R & #13)
transmitter-centric <& i IR B L L 0 & 5 U R Jp transmitter & receiver
B pr 3 # 5k 0w 5 445 38 (7 3 i e 05V (real-time  interactions between the
transmitter and receiver in an adaptive manner)> I ¥ 51 /i 7 interference temperature
THRORERATLZEMNE PR AMTANRE Y TR Dk 58 75
e interference-temperature limit » # 2 iT ZAF 3 = P A e gL F IR n

A AGETR B b £k R (worst case) (hE & 4 4 o
$ AR A 7 0 2% T00MHz A Eow {17 pr o JBOEET R ¢ chdp

MPRAR T PO A R P AARTR 0 @ D AR K P F i 4 4 € R g P e

SRAERI DG AR I REER T M LY L TR SMHz (T L AR

Ot f APREOVUTAFIF SR Rkt el 2 KL E € 2008/4

" Federal Communications Commission > ” “ Spectrum Policy Task Force ,” Rep. ET Docket no.
02-135, » Nov. 2002

*8 Simon Haykin » 7 Cognitive Radio: Brain-Empowered Wireless Communications” » IEEE Journal
On Selected Areas in Communications, VOL. 23, NO. 2 » 2005/2
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itz T8 B FARP DR R PP EEF 2 R EF B
BMEF P RS RELFPMITIRIEGEY LT L JIEHT RO
e o LR R TS W R Ry S AR KRB E Y o g 4R
IR EF AL EIEERENE R ER “@%ﬁﬁﬁ%ﬁ&%%ﬁﬁﬁif

JRAFPE LRI BE S - F A EHEY W TR F LA N EFFE
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¥ 2% W% 700MHz 48 # 43454

B TR AAER AT F AP T AR RS
TR LB BTG R G A TR G A S o TR KA R
ABRETRAIE AR D UHF M B 2 (S £ 474 Fe B hiek o e hie
F PR HH T 0 B A LR AL HR TR P RS AL T

2o R ﬁag@ﬂmmafﬁ%ﬁﬁ’uﬁﬁ‘ﬁ%f°

B> R ITUAE S A fed 0 PRELIRT BIHE TRIRBBY avf £ 7
FAPF 0 2 8% K% & 698-806MHz > T A7 3 A1 fLeh T00MHz #5 £ (%% 3-1
ITUHEF A ped )e 7= LRGHAL Y TR FFER T L8 5 B 2%
i & B LA 790-862MHz

% 3-11TU 4 5 4 fie 4

- BB E N 5= %8
470-790 470-512 470-585
R ¥ R ¥ kS
ZES = s
7 # R 4
512-608
R 4% 585-610
608-614 HT
7

EMT A
Ty S TRy i

! pg ) e -,'l/i'\%,ﬂ% El’ﬂ’—‘_
EFHEs3) * ~

610-890
= 8
614-806
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,—

790-862 R
#

B Z =

R 1% 806-890
T
7 8

FHR AR HFEL G E § 1ITUD
Il REBM N 2R A A E N foa 2 3 R G LW OIEN o

4 http://www.itu.int/en/pages/default.aspx 74 F|2* B : 2009/11/22 »
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F-o&8 LRAHTAREE SR
(=) #W|

stk TR FRERE AL € (Federal Communications
Commission » FCC)p 2001 #4=T ¥ £ 2 (7A€ #7230 402. 1 17 » & 2006
#1207 KRk AT VAL GTRE 0 2 i d A end ok dE R iE 2 1T 85% eh R
Fed B VR BT AL | B2 Ao S Rp i R AR @iﬂiﬂ Tk
% 2 ;% (Digital Television Transition and Public Safety Act)zt #f 3 2009 & 2 * 17
PRzl 2000 & 67 12 > ¢ delp st L2 B o T AER &

BB SRATHE ARG EiEE o
(=) ®E

BN T A2010 F 2% B8 A BT AR JoapF gL > FF 0
20124 & A pF > #H 5 BARTAP B A PBDL I D N BB T
B ot B G TR R A T MRBRL R 0w
FREBMY BRTHHREZ T FEAPRIBEN A EA2E2500/F ~ bE R

GDP$2.2% ° % £200MHzI| IGHz ' ch g S 45id > 7 2 @7 £ & R T B0

BRI G TH REFEFURS PRAX R ERA DR E S kel
%*Hﬁﬁﬁ}\‘mﬁﬁﬁiﬂWﬁﬁi FHEHEOF R AL g

2007 &2 FFEIr &1 » BRBEA AP ¥R T S (THE MR ITIVM g B > 1Y
RN B SR ehrc {4505 5 UHFAEEL (470-862MHz) & 4+ % 4R
2 L S

PR 2009 F 2 0 FHAE S BB e 2 A B ERE R f
FIpE G2 FARETE % )RS R HF R L 32010 & % (&

{3F) a3 B~ 2 ¢ WAL ~a317 ~BRBE2PEALTL > H

50 % B 4 =k http://europa.eu/rapid/pressReleasesAction.do?reference=IP/09/266 » & & 3|3+ p -
2009/6/10 -
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RGBT 2012 & & d % S e i o FRPRG 0 ILRE R A

{535 2008 & 1 2012 & 2 & o
()~ B *

PAFCRAEZS T 2011 # 7 7 24 p iR ab fp A ELaniBiE > 2 I F KL 2R

#E % 470-722MHz > % 252MHz °

Gl R S0 5 FURT AL 5 b PO BB AT A 4 Sl

B0 P AFCRE2003 £ BAEEHARITE S X2 P A AR ks B

|

= T BR e R AR HEHE2 2REB 2T o
()~ it

B R FCRHEE Y 2012 F 12 % 31 p ik HEv LB iR o TR ol

470-698MHz #f F< » & 228MHz -

FEPECERER PR FRENE | § (Korea Communications

i

Commission+ ™ F f # KCC)*+ 2009 & 57 31 p g # ' g A2 03 1
FAlTT IR o & REF R NF RN g BHL BT (2012 £ ) W
AL 32 S Lk LA RS RNk B LS R Y

£ FFR BRI ET CEERBEZ s o

F 32 &% R S i i R AR £

%R BE(ER) | P+ iR
T T E R | 2009 # 2008-2012 # 2011 # 2012 #
(= 2%)

FA KR ATy p AR

%A% F R KCC sk o
http://eng.kcc.go.kr/user. do"modezview&page:E040 10000&dc=E04010000&boardld=1058&cp=1&b
oardSeq=25819 > B {s ¥|3* P : 2009/11/22 -
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AU R Y BB B LR RS T A > FCC # % TR
L1973 T ALEC (L 593 060700 MHz (698-806 MHz ) #7 3 % 17 i 4 47
PP T o a1 Bf% S 2 AR FEE F B A E R A TR
# | (spectrum right)z. #£4 - (£ 4 &2 & K& Ofcom % 2007 & #713% 4147 SURs
(Spectrum Usage Rights)#fiz » 20 A7 (S m RZ A2 A58 ) 500

FCC 375 v 7 eing f o il > 4
1. #ReEEY T3 o | dugd#s feisd] e #2E (spectrum reform) ;

2. RAPFELRE 2P 2 W WE R R R ﬂé’u}%f%%"'t}_l:}% (harmful

interference ) ;
3. 15— 75 “3:* %%m’?%#%r s 1l gtﬁv-)}fﬁ;% l)ﬁ—-lmﬂﬁ 733:_3 l/é ¥

43 B B RE RovEH o L ORT 2B FrANF I LB TG o

AR AT Y R

VHF#AEF UHF#E¥
54MHz 8z 108z 17AHz 216z 470MHz 806\Hz 960MHz
B aqerae L LA
Q206 |y 0o CHI-CHI s CH14-CH69 I
Hp L
D094 5 1k #F e #ARF b i, s B
2009:# {2 PR R T TR S -
[T s e T T s % IO
54z Sz 108z 174z  216MHz 4T0MHz 698z S06MHz 960MHz
M| eqar i LAY 4 . LfEY i
az-ab ... wras | CHI-CHI3 | gl s i (H14-CHo1 EAFHEF | (e by A7)

S ,
FARIE ¥ AR IR R AR Tt

B 3-1 % B 1GHz v ™ 4 3 A fie .3
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ZAL %k ¢ FCCY? 5 NRI EIE 5 2006 & 6 7
F oA

FCFCC B A BT AR Y a8 § 34 7 ¥ 5 1) » FCC 2] Mg P 1%
T E R R PERE T ERR AR E 2R 2 T A HE R DI
B3 TH2REELEES > T2 Thd Bacddipls | SPEHR Y

22 /,J_ by
=2 — o

3 TR ORS o B R ABES - RRA A BT AA S P o0 35 B
PLETE T f 2 WRBRPORT B RRE R T ANEERAAALG
o AR RPBATA S T BHE B84 B R LM o F T B e
ZFRTERE R LR HHEERTEE R RIEPN FRE LT RBHE I RR
PREBRIE o A AT AR F R B R B R R R BT F ok K E
F2 3k o RFTCEFGCY BEL F AT FIRBL LM o A 0 RARE R
ES R AR SN ELN IS R N 3R = LS €
Bocnf £ RAL o B Y K et 13RI ITU 1A i R 4 T ™ 2 M
g Al d o F R w2 ApRE ALY o0 T B £ (interleaved

space) i * (W3 cH TV white space) = & 3w E < o

73 TR d BRdRE-geRL 0 v )Y Google i B fhiE AL L E R ¥ FCC

f# 11 700MHz #73 1) euE 3% o Google ¥ FCC #% 1) enw 3512 3% & 45 ¢

1.0pen Applications * B 3cif § T~ @ * e Al ~ P F S IRIE DR
2.0pen Device : B i) § & 1% e gaigeheé * £ 0031 L anfgfl ;
3.0pen Service © H s F 7 g e FHREH A2 TOOMHz A7 @ ¥ g S

s

4.0pen Networks @ % = = i‘ﬁ (4oie B PR G232 li—-‘ﬁ ) i it 700MHz 4

B e MR -

52 http://www.fec.gov/ £ s F|3* p 1 2009/11/22 -
PR YR R FIRE N o AR 66 B 0 1999 £ T 1B
http://www.cqinc.com.tw/grandsoft/cm/066/aru651.htm > & {é 3|3+ p : 2008/11/22 -
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BAMAEERIBEAFRA A~ B AR ZYELA L3L 0 FCC

PR WA TEaE R T M P AR ERRIRE F o T i 4 £ B 7T00MHz 4 A

700 MHz % % & l/‘fatﬁ 698 MHz © 806 MHz>+ 108 MHz> 2 6 MHz % H i+ >
W 4 18 BAEiE (52-69 channel ) o d /% 23 * & 2 2 %3 ?#ﬂ"%'ﬁ i * AR
2. £ 3 % W 700MHz 47 £ 7 2 746MHz i® 4 J » 698-746MHz #£ 5 Lower 700
MHz - 746-806 MHz P] % Upper 700 MHz - # ¥ > Lower700MHz #f £ F]i#
Upper700MHz 3 { % 7% 5 éﬁa‘ﬁ,;‘;’ﬁ rEy o mhAREE FCC B2 Y
Upper700MHz #f £ 2_4p § #-> Lower700MHz - % B R ¢ * 1997 & [ T 75
%2, (Balanced Budget Act of 1997) ¢ » 4577 FCC Jis #- Upper700MHz #7 £
v i1 24MHz A e o R & 2PRFE 0 ¥ ¢h 36MHz R FRAR S sV A e o
i# (47U.S.C. 8337(a)) > 4§t » FCC»* 1998 # :&— #H -z pdicimigikis » B &

5 WP E 23 52 55 e 8k 5o Lower700MHz #7 £ B #- 74 e 3

LA 3 o R E RR § & FCC end] > Upper 700 MHz ~ ¥ % 4 =& [ 2
£ & 4R | (Public Safety ) ~ ' # ##F £ | (Guard Band, A ~ B block ) £2 - 4
7 * #EE ,(C~Dblock); m Lower 700 MHz #2/§ T — 455 * #5 £ ;- FCC *t 2000
£ 911 'ﬁ'iw‘-ﬁl‘ﬁ;:}éﬁ?ﬁ»m?ﬂ’ {P@#p‘% 2002 # 3 2005 & [E 4 A ik
{7 Lower 700 MHz 4p % -2007 - 4= | & B Upper 700 MHz 4p % 4p B ¥ & >3+ 2008

# 3 7 == Upper 700MHz #7 &2 45 § -
1 2#F rERFLLB L PR

O REERRG B B GRS a'ﬁ‘i’f%ﬁﬂﬁ??iﬁ‘%”ﬁ
I B > FCC & 1997 #4945 T gmip it | » RAIMR AT B AT
15 1% PR73 1 764-776 MHz ¥7 794-806 MHz #f £ (% 24 MHz ; ** 2007 & #ic#h &
763-775 MHz £2 793-805 MHz #f£.) » T ALA L > o Bzt f8e0iv i o x %
2> (public safety ) i€ 3 * & > & & F o Bk > enFAFBdpid & Jf & Scalable

Adaptive Modulation &% - gt % Upper 700 MHz # & 5 = = 3| £ -
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FRFCCLRY 222 2 EGZE- 2RALFEHABR T & LOE X >
A BRI F o AT 2 1 4E ) (non-profit organization) » o pE & 2 - T 2
B 2Hp 2% 522 2 @ | (Public Safety Spectrum Trust Corporation, PSST) » " % R
g NER RATE > RG22 AU (RAN2RG M RE 2 ent
TR ) FTHAPE B o PSST © 3 2007 £ & & ik dhid 2ora = > ki
Hizds > s 8 Dblock 3 B B F 75 o it P f > PSST »+ 2009 # 7 7
27 p A 2 £ & 2R R Y LTE @€ iR 5 o 0 8 8 J Tt B EC e R

il -

FEELLE R ARG R FCC s M R EEH
REEC LD T L’mf; THFHE2ZFTE > K E 768-760MHz ~ 798-799 MHz i* 3
N A R £ (internal guard band ) » ¥ 4F% 234 £ % (coordinated use ) & § &

SR & 2R RIEG F £ (discretion) 2 #e sk o P IR FIR A R S0 3-2¢

763 769 775 793 799 805
-:r‘-‘,r«#-_? SEZ tﬁ%%fﬁﬁa NSEZ pafe
I e B | G| B4 T | G| B
B B
CH 62 CH 63 CH 64 CH 65 CH 66 CH 67 CH 68 CH 69
758 764 770 776 782 788 794 800 806
Bl 3-2 £ o2 % MAFEGE IR AR

P kiR FCC e sp™2 hpr f o
2. Upper 700MHz 3% g & 4p % (Auction 33 ~ 38)

#3700 MHz 7 § &£#5 £ > FCC 43t H ¢ o2k ptg X (guard band ) .3~

% http://www.fee.gov/ B 18 F|2 p : 2009/11/22 -
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it - A DFCC = %M By — Bdp g > MR FHH SRR E o TR s H
7 i F R R i s B i e s Upper 700 MHz ¢ » FCC * A block
(746-747 MHz ¥ 776-777TMHz ) ~ B block (762-764 MHz ¥ 792- 794 MHz ) £
® TR If:’_ﬁ #4 P& ; (Guard Band Manager License ) > .+ 7 6 MHz > ~»

# A 52 B & EA F (Major Economic Areas, MEAs) 11 104 &34 P& -

FE R TR T FRPSLURES DEEIH R EETE SEUER £1)
G

—F RO E T MR R B g‘iﬁziiﬁ.u AmAALH B RERE
FEHARE PR F 6 R 0T R G

—w RS & 2 U R T AR b3 8t (out-of-band emission ) = 3¢
Foap i TR N2 £ 1 | (cellular system architecture ) » F] & ¢ ¥ 2 & 247
LS RS B

—PRAAAART AL TR X 2PERY F 2 o BRI R T F Dk

o L RA AL

R 2 - E AR R A E Mg R R

A L R R A e By TR AT O PILE T A
dR* S AHEHERRS AT AR AR B F R AT R EE T

PR, e TEFEF ) A E Rt FCC L& R ARELA
FEHRNERFL KRR PlE (FHMALEY 2T ) MY E
PR 2 PR E A SR RREEETRRERA SR E 2T
DA FRE o B AARRR S SUAE S B2 o

Upper 700MHz =7 #47 £ (A Block ~ B Block ) 4 %|** Auction 33 (2000
£9% 6p312000%9 "% 21 P ) £ Auction38 (2001 & 2 * 13 p 3 2001 & 2
D218 ) ¢4 2o Auction33 § 9 @ HRF 0 K196 3 F I E AR AW

£304 5 %4588 F £ £ 5 Auction 38 BlF 3 iR o # A fI4R2 B LK
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B35 2405 § £ £ cFCC3n 5 ot — QIFTILeriiig = 2 > &
EOGA WM ALDE AL g B EE —‘F% % Sprint-Nextel » & H ¥ X

F ddoim i H ﬁiﬁf’¢%4ﬁﬁﬁﬁw’ﬁwftﬁﬁko
3. Lower 700MHz #z £&4a % (Auction 44 ~ 49 ~ 60)

Lower 700MHz i3 i & % r 3% gt 38 g 2 F ARPRFE - FCC >t 2002 #
BEE TR - MR ko BE RA S S BXME > £45 3 B 12MHz
#pE (A~B-~C block) m% 2 i 6MHz #£ (D ~E block) " 2 % &R
( geographic area licensing ) - # # » C#g £ (710-716 MHz £ 740- 746 MHz )
PR 734 5% T A e B F ) (Cellular Market Areas, CMAs) # & > D #f
B (716-722 MHz) £+ 11 6 % g/ % ¥ 2 | (Regional Economic Area
Groupings, EAGs )34 & +++ 2002 # & 2005 [ b 4F & 1934 & 1@ 31 4 %(47
U.S.C. 8309) mits ;A 4 (Auction44 ~49-60)- 2> A~B~EH#fE

EE RS REES T IR SRR SO A

716 MHz 728 MHz 740 MHz
722 MHz A
D E T A
55 56 57

Television Channelization

Block Fr equenme ('MHZ'J Bandwidth Pairing Geographic Arez Type No. of Licenses
A 6987 7 12 MHz 2x6MHz 700 MHz EAG [
B ] -7 12 MHz 2x6MHz 700 MHz EAG [
C 12 MHz 2x6MHz MSARSA 734
D 6 MHz umpaired 700 MHz EAG 6
E 6 MHz umpaired 700 MHz EAG 6

Bl 3-3 % ® Lower 700MHz # * 3+ %

TR kR FCCY

5 http://www.fcc.gov/ B té T2 p 1 2009/11/22 -
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W= =4p % 7 > Auction 44 5 102 = i¥ ﬁ—i s H o 484 SR P (483 &
CMA # %2 1% EAG 21/ ) AP 4419 1 & 1,611 § % £ © Auction 49
35 AR o g 256 R PR (251 SR CMA L e? 55 EAG# R ) B 7# 4
3f %) 6,298 @'—% % 5 Auction 60 B f‘fi‘wﬁt SR L Rl 5 R CMA SR (7
Pho 3R REREFNA0 T E £ = T dp kot fn kS Aloha
Partners ¥2 Qualcom > = Auction44 § » > Aloha Partners %1 C 4 £ P 176 % 3
PRZ DA fen— sEF PR o @ f Auctiond9 4 » Aloha Partners %% C#f £ @ 089
5644 P& > Qualcomm P|%-4_7 D#EE | T T 544 B o ¥ > Aloha Partners »* 2008

£ 27 GFCCH Al » BHCHEARY BT AT&T -

B F AL eE > FCC > 2001 # 3% D EAF 2 & 374 e E PRIFRPIFF > 325 °
L F e 2 B FeR g T R R AR T AR IRARE B AU R
%= fAIRIEE 3 (coexist) 3t f — AFE 0 WP Z FEPRGEF R K AP AL A
403 F3F o Fpt o FCC 7 12 1997 #3073 B 1 prpR H g (73B 40 1 % R 3248
2 B4 (47 US.C. §303(y)) > #3%# R & & fechf T H 2% > ¥ H 4oy T
N HREE RN E FH RIS 0 TP AR PR FE (wireless communication
services) ; # F (75 ¢ FDD & TDD = 42§ * Rk B X JRA > " H A fEre
IHRRARHEN TR TAIRIE o d AT A EERH O FCC MR EG &
MPAMETERY L - BEREBETARILZINEZE B @0 @07 ARH I add
WBAET o AR ST TR ET AR B TR F)p > FCC & J‘\B"xﬂﬁﬁ@?{
MR BRI EF EAMMBR L TR NG - FER2Z AR 24 (Due

Diligence Announcement ) » M EF L HIRF TEMT IR E > T F -
4. 700MHz #£4p § (Auction 73)

(1)  Auction 73 %t
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Revised 700 MHz Band Plan for Commercial Services

CH | CHE | CH | CH

52| 53 | 54| ss
@E T4 TI0 706
p-
I
Low=s 700 MHZ BAND TJPeER. 700 MHZ BAND
(TV CHAMNELS 32-39) (TW CHANNELS 60-69)
Block Frequencies (MHz) Bandwidth Pairing Avea Tvpe Licenses
A G08-704, 728-734 12 MHz 2x 6 MHz EA 176
B T04-710, 734-740 12 MHz 2x 6 MHz CMA 734
C 710-716, 740-746 12 MHz 2x6MHz CMA 734
D 716-722 6 MHz uapaired EAG 6
E 722-728 & MHz uapaired EA 176
C T46-757, T76-787 22 MHz 2x 11 MHz REAG 12
A 757-758, T87-788 2 MHz 2x1MHz MEA 52
D T58-763, TER-T93 10 MHz 2x5MHz Nationwide 1=
B 775776, BD3-806 2 MHz 2x1MHz MEA 52

* Subject to conditions respecting a public/private partnership.

The blocks shaded above in gray (Lower 700 MHz Band C and D Blocks and Upper 700 MHz
Band A and B Blecks) were auctioned prior to Auction 73.

Last reviewed/updated 9/5/2007.

B 3-4 % ®700MHz 7 ¥ PR * 344

Y

FoR kR FCC™

Upper 700MHz “,% TR D MUY RATE o H AR BT R M R )
LB E* R cFCC* 2007 # HAMARERTEFTRY] > ¥222008# 17 24 p %
37 I8 PRMNFLEIwLEFE SN S REBFERRBITL L RRBE ik

o BRARFFE N2 1099 %R o d 101 'i’fé’%%—‘ﬁ?h’fé’ 1090 &34 BB » 34 7 4

o

43825191 R2037 5 %~
" OETEYAR R

& 1997 & T 75 & ;2 % ch® £ >FCC *t 1997 & 12 * B+ Upper 700MHz

AR EATA FRdR 4 & & 4 21 2000 £ FPRARAA] P o Wik H 2 L HGE(47 US.C

6 http://www.fec.gov/ B i& F|2 p : 2009/11/22 -
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§303(y)) #-3 ¢ 36MHz 2 5 ¥ % @A f - Sk R A AR T H a0 T H Ak
TR/ EF ISR T MRS > B {5 #3Y Lower 700MHz #f £x > 7R3 B-4p
Rde o FAow it o £ 0 & Auction 73 ¢ frdp 2 Ap B FSREE a0 SN H TS {7
BERRTF oA YRS P RG RT R MERER Y N
AR (Ao 52-53 ~ 56-58 ~ 60-62 £2 65-67 ) > F] P ATehdd BRB-1E A e i g 4
R WL F RBELERG R EETRATAL LR R

i PR RERETAR ST 2 o T -
B HEEFFFZRET

a3 » FCC #*" Ablock 2 Eblock # 1 [ &4 % | (Economic Areas,
EAs ) 41 352 % ; B block # {7 #+3 3% 33 % ( Cellular Market Areas, CMAs )
x g3 ik ¢ 3t % | (Metropolitans Statistical Areas, MSAs ) £ T i &
PEF%# ¥ | (Rural Service Areas, RSAs) > & 734 & B - FCC 3 5 & * /| AL
CMAs 34 = ;% > ¥ 3% T—,”I—ﬁi%}‘?—\-i % # [ 2 | (mixing and matching of areas ) » 1/
i B H FEE o gt ?h > Chlock ® ehl % s 4 558 % ¥ 2 (Regional Economic
Area Groupings, REAGs ) 4|4 12 3% ; ™ % Dblock 1 3 =t 4

( Public/Private Partnership ) 12 B4 (nationwide ) #4 P& -

MRl kE o 2REB RS E KB o # %A 5 L REAGs > EAs >
CMAs - fj 22 »FCC ™ T3 i & % i BB, (€510 » 325 R T8~ |

Lo $HAR M TR > F 2 R o
B Eblock MEHIE* 2 .| FiFd] A 3 R4 8

WH RN WE MR P TP E S ) FCC A4 - 7 4P 244 F
T IR R A 2 BB o £ AT 18 h E block 3t EAs o A ® o
£ 176 EHB (A0 F 65EMM) > 524 f ¥ ri— hH w4 - FCC A

HIHFEMEF > il B Eet e A & E_Dblock - EAs # & 7 ’Fﬁi}—‘ﬁ & 2R 2013

EFO6V 2P wHET T3S %HEEHABINDFE (L&) 2570 %R E
F PR FE o )Tk‘a:fﬁ F %A AT wﬁ,i"k Frontier Wireless - #%{¥ E block & = %
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B * (2 B 168 %R PR ) FCC 2 A Kevin Martin 32 % i&4_700 MHz

FRRB 5]~ ATE K hd b o

2 BREFRAE CHEEZPG
| RATZP-R P2 >

FCC ** upper 700MHz #7:% 4 § PF§ S {24 4 7 52 1 C block 7 B 2 #
G RGN A4 D block WHRERF FEEFELER 2
(publicsafty) i 3 iefe » ¥+ 7 T L %F 23 FHHE* MRS - AF
ML o BERKOMzZ ] F » " HF I FCC B "B %P | (open access )
W45 B b F;’?%Et#%%“,/]% 7 C block “F » & & 3= D block ¥ = £ & i 2UHE £
K g nir i

PR - wE T endR B o FCC R A £ 4700 MHz #7 £ 17

PARE AR R B R AR E Y o

FHE AP VA 5 AE A Y Dblock 3t 2 2 % 233 P enpFenigk f
dAZB > A - R/ ARE pd EE o B E pd R ’fzf%’**iﬁi*f’ﬁ - T
2 iF R LR T 2 d iE T prR R R RIE LY 2 RR o

& R R (end users) BT d E T WARK 2 B

(devices and applications ) o #* " B 3x B | 24 ¥ FE I3 T 32 50k engrie
oo U R e SEEBOR T K 2F (digital dividend) £ % 4F £

(interleaved/ white space ) » 2 ¥ & 4p B Hibe/3K & RI32 8- (testbed) P efapF o
B Chblock 2 4|k B

Upper 700 MHz #f£<* > C block & r&— 4z 12 MHz g B » A4 17 837
séi—'ﬁ RB 0 o@m ¥OHp Y EHE —'ﬁ MR > PRI o FCC Ap B30 A 7

Fedad @ 2l L 3% 2 PR ERRESERRS (A 0 FCC

SRR (ERTH) ¥F i 4 B RMERRIE T L o Y R s
¥%F > FCC & £ HF < f2 2 BT & (open platform) > 7 ¥ "4 5
*E R KK 2 g o Verizon Wireless § *t 2007 # 9 7 10 p » £ BB G I

67



FRZ2AATFD  BRAPFCCRAIF W H @Ik > L pHw -

1295 R&O 11 » FCC & & C block @& & Fie * 25 REA A2 4 BL
H

R (S L AK R B AP BT 0

-n\

(RS E RS L 1A Rl A &
Bk 2 @2 T R AH R FHRE LTS I E R R
PR AR T o BB RS B TR AR F D

BT OV ADBRPEY 2 BRI OVLEMCAARTZ R

— PSR

P

AT PR AR li’—ﬁ (wireless providers) 7 {7 A3+ 7 & e it ¢ 12 R ¥
R ForR ¥ hE4F KK (handsets) &7 P4 (lock)» i H &2 &
B % mF'&I?;%Jom{ir FCC # i+ ¢ ﬁ'—'&;}“\*ﬁ'——?'lﬁﬁ Wi-Fi &5 H @ 22 {7

%ﬁﬁfﬁiiﬁﬁiﬂﬁ%ﬁimﬁo
— 7 BARL R B

FAhf 2 9 HH W5y 2480 § A 4 @ 9T E (bandwidth) & @ 32
a%ﬁ@%rﬁi%ﬁﬁz@@ﬁﬁﬁﬁﬁﬁ LR A RS R T E

?’ B 4e ”]{ B R
AR RIEEEE KA o ARS SHE%# (multi-band devices ) B~
£+ » C block FHh+4 & AL & RyFHE T 0 &7 P TRF LT ERD

KAE-HZEAPM 2 AN FHAMEN > FEIRRE T Z PR T

— & 122448 TR B

N

g ﬂ’ﬁFa3i%$$ﬁﬁiﬂWﬁﬁ&ﬁ BRI R R
Aot pR Rz boodg 2 o BAURBBREY T TR Y § L anygEik
# 22 4% B (certification standards and process )’ /1% 7 & * H e &2k H E R

FRZERERILG E LR E § I (reasonable network management) —#

WA A K R RITIA R R IRE > BRI S £ -

—BRFEEE R
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822X FCC & X 4% %3 upper 700 MHz C block £1% #+ 3% 4r e 4] 2L %
T B PRE 0 ST R MRS Ry o dod vl o R £ 58 o F] FCC
BAR SRR S Rt g e 2 SREFCE G FRH LG FET

EER R L R AL RS S A

JF;;?E.J,;/JF JeL,FCCAﬁLJQiIE@EJEJF‘; mf]@’ﬂmpﬂ’ ¥
W EE A Cblock 2B o BPERG BRLER R RELTFAEIRR

I FCC % e > L2 g oo BBE Lo

Bofs + AHTH] L FCC & £ Cblock (7 { ok ok w5 % @0 & saat B
JER THE A b st ) (out-of-band emission, OOBE ) J& Rz 51| » 7* i i 3 b
PFarUF @R F BT O E E 2o p U AE Y b g s R B T 5 C block

%ﬁ.ﬂ%‘\-ﬁ%ﬁ}é] (PHY) 2 3 B € Rt Rl o B penfa i 0 R o2 % 23
AR D EC LLFIARELF ABPGF IR TR R
OOBE > )I‘u}e.ﬁﬁ‘)%' et JR4F iE 7 % (adjacent channel power, ACP) % #4324

%%@ (Section 27.53d)
M Chblock 2 4p § 5% *

“\;}ﬂ? %4 j"F—T »A~B~Eblock FHWE ¥ A & 95 119% -~ 565% ~ 40% »
2 T 0 5 Google #¥7 #i% ~ A X PP 22 MHz s~ #F £ C block # 5 i
R Erh i 12 R ETIRAL £ 9T R SRR 3 5] 24% 0 4 AR C block

BRI AR iR P he W OE

R A BB E IR AE B e Google » Ark fedp g P PR iE e - SRR o
# ik upper 700 MHz C block 41 % = & 4 i 90 w > f]*w FRSEN SN
Google & #-H Hik £ B A T+ @ FIid ey g -tk 28 1& 74
§ % FCC 7 i §°5 4 B o 65~ & - Google fudp § ¥ % = 8% 82
AEHT R ERAEROERT SR AEREY > REP > T 2P AT

®igied =4k P~ | (secondary access) i 3 # H o
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@) aFEd e DR RS
B Dblock 2. &3] & R

700 MHz 414 533 2 £ & 238 g% R R > ¥ D block s3] R ¥ 33
BB T rAn i fhaFa4 (PPP) 5 9 Y B ARF AR
FA R RRZE > FARCT L  EFES R DU NRBETHIRS

AL L4 P AR IFERE -

D block 43|+ > BHEHE > 77 F ﬁ 7T af¥4 ) RR| (Public/Private
Partnership ) & * *#g £ - FCC % D block % ’f%‘ﬁ el f2 50 B - 5 E

2o BRAGHA S B L TOZEA i Y o ApMAREH A mm T

—Dblock FH-% f § kA O2RBELGERD 41 R FE CRUH
Wl A AHEFER XY FF 20 997% S L VRSB RE S o T h B

St PEEES S P SRS R R U
— 1345 3% 2 3 2 % (Network Sharing Agreement, NSA ) » = & &% 2 4f £

WRIEG F 7 PR Y P2 R IRK # AR o Dblock #ik & o X % 2 E
PNRIEG F R = PR 4] TP~ T @ % (Interoperability Standards ) > 1% 5 NSA

- FRL o

<

—D block ¥ &% 7 BB L'Jﬁ?ﬁ“(ﬁ'éi’b—4ai$)°w 1?&
HAREFFT E2085% 28K X 25 F & (The Chief of the Public Safety and
Homeland Security Bureau) % % ¢ > & NSA & 727 » £ 24 2 B 234

ARG FREL

FCC 255 F 4t NSA  # s 2 st 4| 2 R Feni > F b 4
NSAeip FF & Ko He e 7 1 ahaFP 'l § 5wt
Fo~ 5 N0 et o NSA & J F AR 0 4 972 e REETI 2 &4 LiFS F 4D
block 2 2 B% 2 HF e R] o — £ NSA 55 FCC /8 » o 4] & 7% 3 1 B 4o ik

AR R D H B FR B fo ¥ FCC 45+ % & D block # ’Fﬁi}—'ﬂﬁﬁﬁ@
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—D block % Jf“’—'*z GE AR - Fren s pran P o TP miEd T AT 2 T

& # | (bankruptcy remote ) > F]pt » & Jf 5iE FCC i £ R F PN N5

N

AR A

BED LT LT o R O ek 2l A FPETE B enp R o

—D block & #4 ¥ 12 =k g {1 * FEr R SR 2R RRE P
2 H_: a.%ﬁ“é BaRE R RET —‘F% SHE AR F 23R (spectrum leasing
arrangement ); b. D block 7 #3 /i #& - B g fL b 2 Bk 2 R RIRT F 0 gjé 4

dAPFRLg e 220 my T8 i % | (emergency )’ B2 d NSA 7 B 4222

Bf AR L BERE A A M aEZ 2R R 7 » FCC & &30
AT %i‘ﬁ‘iﬁlﬁ”’?ﬁ%%iﬁ-ﬁ"% * ok b (preemptlon) B4 - BE > 1

¥ NSA > Dblock #1k  f § &L HAFE 2 Kk L& HPLIEPIRIE T 44

e 1 o

—NSA gtp> i * Dblock %38 * ¥ P8 @Al 30 X E (4% 1 0 ik FCC
BEAP T 0 R M fi A7 3 4P~ % %t | Dynamic Spectrum Access fic & " 3 12

F_{* | geo-location s T g o 87 | Cognitive Radio 4p B £ % » * WSD) »

—D block %5'*%;-—%( é”ﬁ fgrfr il F%i&]i‘—%‘j} o d N H G 3L I At '}—]"; < H A

- i

v

FEEPRA AT O FEENIRIETG B G AL s Ful L 0K % 2
24 % o FCC 2%+ D block & &% §RRES X 5%’}_*?*%7‘8"*%— BELEMEEZ
Mgk W fE4> % (solution) ' 8274 X H BB G FE @ Mgk /48 R p

22

G R A K AR I BT (7 R
M Dblock 24§ 5%

FCC %1% o Dblock B 18 in ik » — LA FCC #1213 a2 ~ & i} i
B2 p¥EES o mH TG Qualcomm - 7P 422 Dblock k2 % > 483

122 FCC P33t 0 4245 FCC 3 4 A OIG )23 4484 >OIG 3.4 i & 1 D block

WES X SR e B AT BRI B BT PRE E R o B

Rt T APRAZLFE S AFEFEEPHER R ARG T A E

¢ Frontline Wireless> T #] 5 < &% # &£ %75 & £ i FCC 37 & + hig
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v bdp g ow TEERY o BB iR TR Q8
5 (RR) mii#¥
(1) 3§ F

*F7 g T W B 0 & % B T4y VHF & UHF £ 9 #7% 698-806MHz

HE > B & T ALIRAR® * 2 CH2-CHS1 #56 (%W 3-5 2 WA 2 M 3 47 a

) -
5
£3 TV: 408 MHz of Spectrum (VHF & UHF)
EE TV CHS VHF 2-12 and UHF 14-51 i TV CHS 52-69 ]
gi l 698 LiHr 306 M Hz
EE Analog TV Clears by ry 17, 2009 | :!
b=
EE TV: 300 MH=z 108 MHz
Te { TDO MHz Band |
i Allocation Done i
ublic Safety: 24 MHz !
l Commercial: H“Hzl

I I TV: 300 MHzl i [ 108 MHz

TVWhite Space (Proposed): Sectrum
Amount & LocationVaries By Georgraphy

Each TV CH= 6 MHz

B 3-5 FRMATHFEMHFLEFEE
F R k&R : TV White Space Position Paper » Motorola Inc. > 2008
(2) HEEE P BIRBE B 2T S

FCC 35 e =i Bt REF R Y ¢ d MFR T AR EFPE2LHE
ZF o FRUEE LB F s A jﬂ:ﬁn—%ﬁv C AR FETALIEIAE & R

W PRTR = fEIRAR % i (coexist) 3t — BATE S T FEIRIE R F AR I SHEE

57 http://whitepapers.techrepublic.com.com/abstract.aspx?docid=1115419 & {4 F|2* p : 2009/11/22 o
3% Reallocation and Service Rules for the 698- 746 MHz Spectrum Band( (Television Channels 52- 59),
Report and Order, GN Docket No. 01- 74, FCC 01- 364 , at 19 (Adopted on December 12, 2001,
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AAZART PR TR T B AT R L T AL F SRR

AR T AR

“Er

FE A S AR BATRS Y ZAHISAR G Y 0P hE
B it m A ts > B EAR 2 G RARARS R R T AR S TR M ¢ A AE
#7558 P ( Wireless Innovation Alliance ) ~ A % #g 2% 5% p* ( White Spaces Coalition )
' “i7%£ WA 4 ¢ (New America Foundation) % ¥ 354k 4 $et B2 8 8 T AL
Sﬁﬁiﬁﬂa%ﬁ%*ﬁéw@ RSk BFRAFH T ¥ 2ty
BEEAFIRIE PR R R AR BEERTMERERF 0
FE AN RE LG oRIE S REMH ST R ERT 2 £ EAR

WGk B AR RAE R ARM Y PRI E L ABAIATIRIES

L F PR RE Y 2 0 FCC 42006 # 5 A B3 F 2 0 Mab F2 i i
FEEOGE o NHT I MAF L XA A EP R HR 2B F T LR
Boo ARE T SR > FEG K IR L E TV IRMLRE 0 p R

REGHBEF AL TRLT A -

BRECHIN KA FRE S B RFCCHE v N B 45# K % (white
space devices, WSDs ) z_ &2 p ji#r2 3 o % gt » FCC 1 423 #3% (Office of
Engineering and Technology, OET ) 4 %[>t 2007 & 10 * % 2008 & 1 * = {7
TGN B AR A RIE L RIEZ AR P oy APl * AE R Ardir (spectrum
sensing technology ) 22 %X % €3 ¥ 7 »xF R AMTAR S ~ ARF R 2 H i %
PRARH 2 g BATIE 2L RIE T K AT EIEHR AT R BT AN
R AT RS R AR TR i FREREFR AR ENE BT

i TIHES% (fieldtest) o = =Bl fs » OET *>H 2008 & 10 * 15 p = 9 % 3F

Released on  January 18,2002 )

% Laura H. Phillips, Deborah J. Salons, Alisa R. Lahey, Future of Telecommunications, PLI Order No.
14384, 141.December, 2008

% Wireless Innovation Alliance, http:/www.wirelessinnovationalliance.org/» # {4 ¥|2* p :2009/6/23 °
' White Spaces Coalition % Google FAzz ws o H @ 2 5 (Microsoft) ~ £ f (Dell) ~ &
(HP)% % ?\fr’rq——jﬂﬁ'ﬁ*’ GRS SN S EaE

622+ New Amerlca Foundatlon fexk o> gyl 5 http/www.newamerica.net/, % {8 3|3+ p 1 2009/3/23
6 Sascha D. Meinrath, Michael Calabrese, “White Space Devices” & the Myths of Harmful
Interference, 11 NYUJLPP 495, 497.(2008)
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4 64,

() WEIFHM L ® 2 3k

B %% OET R332 8 2 2 223k {5 » FCC 3t 2008 & 11 * 4 p i 3% 4 43
WA B AR 3 R i AT T (Cognitive Radio ) 7] 2_5% 3% # (Fixed device )
22 4 F#3%k % (Personal portable device ) ¢ 34 P& & * 2 AR TR B
A 2B SRR HRREE TR R oL TR
2 Fd o RFEFFEFIL ARG L > FCC £ 1 %€ 2 T & K2R o 183 I
HHg T2 eRREFFF2 - FHIT - SREGF IR AR
| A FRES NP

FCCins @ MR BA NS Rpf £ 07l 7§ A~ v ¢ 7

VORI B R A A T3 #m gk v FRE '?f o &8 B
FFEE A ARARTF oM EMEA S H VR ZPREFB Y 2R

PR AL AREC RSB A FHES B RR o

a4

ERUAPRFE DG g BRI ¢ K MER T 2ER 5 U RS
FoR R d PR LS T HF BARMIRIEZ P e A2 L4 FCC iR

WY PRy B T A
B OPRE Y MR

TR A RA R LR FCC 1 B R MG R
L M F R LTSRN TR R AR AR o BRI
32¥ 3t 512-608MHz 2 614-698MHz & i > % i % 37 #p g o {6 e~ BARE B
kg * o plel > 54-60MHz ~ 76-88MHz ~ 174-216MHz ~ 470-512MHz % 4 £ 7+
BaEd e He MR AL A AR NMEHRARY o220 A%

BN 4 T 20 5 2136 4 2 5 3851 M MR Y > 1N W HET AR

5 Office of Engineering and Technology, Evaluation of the Performance of Prototype TV-Band White
Space Devices Phase II, FCC, Executive Summary, p4-5, 2008/10/15.

% FCC, FCC Adopts Rules for Unlicensed Use of Television White Spaces, 2008/11/4, available at
http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-286566A1.pdf » &t $I3+ f p 1 2009/3/23 -
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AKX A LA FETNFEAFHFRART TR Y 0F 24 ~ ¥ 51345 -

% 14-20 475
-

’ﬁt*ﬁ%%ﬁ“ﬁi FCC ¥t 2 BT 5 1%’* WL MR LT
ifﬁlgi_’i’r&}}’;;ﬁ B a.::g_ﬁ,,é’;’r&,’\ﬁgﬂﬁ;}; ;,3 Fﬁi"’f:}ﬁ? _’ihi-ggfifi‘%#i
8BRS GodE o
- TGN R A A PN AR LR o P B
RRLGERER TR E AT AR B BT AR Y BV A AT R

vOZAEE o

S S SRR KRS R SE T BRI R R
Btk 0 T IR 2R sE G ARl Pl B UL 0 P B AR K A
5938 i .

- RO R EMERA LSRR P NR AR LR B

FEHGER AR AR @ﬁ?] °

S > FCC 5 MG 1 it 2 4Ly ¥ o R ol Sop il § oei i

jul

TERAL  FCC § £ & £95F chl 5438 & B & 2 ie fhjpe o

FCCp > F Wi » Rofiird @2 R 2@ A A4 4> d W ot
HE2 R f DR O R R wed BT R e r PR R

B 2 P

TP A 2 TR 0 FCC 3 a 2 4 & 7 0 it d e e P
AR R P REE T 2R T e BTG B LT R
FEATH G2 FAT A 3 BItA L - £d FCCF & TR TH &2 iz T AR
b MHFTARS CRARSEHE S AR T EMRTPRIEE (private land
mobile radio service station) % 7 % {7 # & 5 7T PR3 (commercial mobile radio
service station) &2 T ; H P E 2L FCC F = FREZ T > A kg
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%i%ﬁﬁﬁéiiﬂﬁ@»w%?aukjﬁ@ﬁ}&#ﬁ Ff xE2K

‘ﬂt S

B RAREE T c FE SRR HRA RS

b RSB R AL R F g R R A

FEE2 o T PREIRE cap FEEFRo A L FEEEATSRE

(w

MHREZ LR FRETALY 5 B EAHR K2 BATT R

PEFRFAELE T RT PR LE R 2 REFGR B
KLY 2 PRAHePf 0 2 FCC & ¥ 3R 7 el § L H =2 e f 1%
B FF P ETL2 e R RPE T 23 o Ak FCC & H#dpin- Bt 2 H
PEFERTEE ZE R TREETAL L AE  E 2 K FCCT > TR
BET2GEGRE AR I F I AR A 2 AR R T YRR
T TR R RMEHRE RGP L S E R FCCF it & £ IRAFHF -
poEgqpn Bt BRI ERE I AR S B FAREE FRE

B2 EERE -
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OFL] tuki
REZRERF

@) . FIAFCCRE N

QVWSBHERE 7 5 (5) rvws i — A AR E
FCCRAN { ﬁ\ RTER O\ URERERE

Bl 3-6 white space 3 {8 i (% i ]

TR kR RS 142548 2008 & 10

B BRI ERT

ARG 2 B Re R BT LKA A AP B B PRI B B o i e T
FAHRG LRI EEFE S T o FCC T H T B2 B
*%%fﬁﬁ*uﬂ“ BTGB AT 2 LR R R T B FCC 4 77 B 2afl B 47
HWEF R ELS ﬂ%—ij%’r* B or M2 PR HRK A AN BEE R AT A
FAZFERAEE MRS DL P AEF R T d AR TR
RERDAFL O IR B RS L 0 T e P R R 28

R S AN RS S RN R RN

5 http://www.eettaiwan.com/ B 74 |25 B 2009/12/15 o
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(=) ®E
1. ®wP&iERP
FRBEERL ¢ el MR Gy v A B R T o 2 A
Feit B R PRFRE ¥ M E > A & 5174 MHz$|230MHz ( VHF#E £ ) % 470 MHz
1 862MHz (UHF#g £ ) o @ M UHFE eis * B4 B X & R AL o
R el B R L f?ﬁﬁ%ﬁﬁa~ﬁ@%%@ﬁﬁhw%
AR

BRI (B A TR I BE
%*ﬁﬂ*&&&ﬂﬁ%ﬁﬂw%ﬁ*ﬁ»%§@@J~%ﬁﬂ%ﬁﬁ(mw>

) BT FMMIRTE 0 8 2T B

Frequency Identification, RFID ) % ‘et F % & » W2 aRE i h & p 4
%1 35k 5 85 JR7% ( Programme-Making and Special Events, PMSE) o % 1 #x i%-#c
AR BR R > BERL AT IR SR B EHE RSB FED

(D) d X aRTAFLERW] 0 S LT T R R
BRER 0 (2) P odici e fladiEAp g A 400 2 JITRTE IR st o &R
BEABRED U i P (3) WP K a2 B Bt R R B
PRAFENFTE R * > i N RS A T MaE 2 BB 5o L (dre-health ~ e-education
2HD NFIRGE) 283 AR (4) I ihh BT R BE o BT 1 &

B FUAEITINR & 23R ¢ 07 Fri =

EAFELE > HL 2020072117 13p &N TEREE 2 A
FoUEc g g A 2 £ ik /2 ) (Reaping the full benefits of the digital
dividend in Europe : A common approach to the use of the spectrum released by the
digital switchover) edf 2 2 27 2% AP & BB - R ehiFL o AR A

KA g2 g R ™ > e e flenf I 7 ) g A

kg oo SR FPEER A ATa BEEREchy sl o TR {1t A e AL

PR TR G AIRIET G FI RS BRI E A R BRI L ¢

7 " 4% 5. http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2007:0700:FIN:EN:PDF,
COM(2007)700 final » & {é |3+ p : 2009/10/5 -
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a3 Ry

Rl AP AR R BB 2 AR O P LB IR

a3 iy (clusters) e vd » F ¥ v EFRBSHR G PP T F @M BITINF

ALY O Fe e TR MEFREEPN P S F R (4re-health
e-educationz H s 2 FRGE) e > A R o A4 F ¢ R WAMHR * RwIuz &

Rfici A~ P L L B 15 L € bl R RE L > 23R4
ZfEA &AL 0 A~ W32 BAEE (sub-bands) ¢ iE 2 R RIRE B

d OB L g BRA S {Ff,- ?;jlj_, [P S WAR Xe it LE]’%%@:E_‘J_;}'J

¥ d

T B 3T

AT e ()

470MHz UHF#7 £< , 362MHZ
M B RE B ey S e T
,’I'
AT AF IR ,// PRARFE B0 | PRAR$E B
2 TALE R HRIRGE e FHEBT | RA TR
L 3 R SR
i R -
-
// d ARSI L dein ke
o FImasg o) 0 L5 TR
’l’ PR%Z‘ ’ 's'ir'HDTV
-
H oo e B H o e B g
(%5 %) (¢t ) (s F)

3 e e {2 284

TR KR BERL G

B 3-7 ® P i o JIUHFHE B4R

FA KR wE e

58 http://europa. eu/index_en.htm & {8 3|3 p

A FlE | FF

1 2009/11/22 -
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(1) Be (3 #F) &

v

B ARG Lo R R AR AR 45T ALIRTE o oL A ¢

PRI e * A GG PR TARE P oo H - X
AR R el e 1R 0 € B RIS EFE G FOR 0 TR Y T AT B SR
EHPATE R IRIE 2 F o
B ORI RRARR R R
— R UMD SFE B 2 A i BOR enl SN d & R %2006
AP PR FRREF L
- B Rt - MRS 2 TARARE > AV (TR R T 0 B B2006

EPPN IR TP EATEEHS T - B A E o

(2) Ero R (¥ M2 F)HE

B AR PERA G LTS P M F it 3 B4oFd §HLMPRIE 11 R AT

AR G $H 83 MR RIS o
BT RERAAEA AR MR R FERLE 4 0 e
- &—iﬁ&ﬁgﬁwﬁﬁg%ﬁgﬂ’gﬁﬂﬁﬁﬁﬂ?%ﬁﬁ%ﬁ
FOMHRBRE PTG SRR EORT - ¢ R F AP
TR T IRAE W E S P ARB F A RN TV REFHETAR

(Mobile TV) # & 175 & & Arez 2 3% o

PR ERBAN AR TR ATE OFE > WERL 2502007 # 70 I8 p&D T
# T ALN 8 3 | (Strengthening the Internal Market for Mobile TV ) &id 2~ i » iz p H g és
T %KFR:JZ'% Kp B2 FRloAmiFidn 29 4L €310 2 S HF R (78 TARIRIED
P4 T E (—)ﬁm4n~ﬁ¥$ﬁmﬁfﬁkﬂ (=) MGEAIRTE LT hE 418 5 (2)
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7 oor g 2. OPINION ON Wireless Access Policy for Electronic Communications Services
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I PRGOS o BRI G453 ¢ % M Office of Communications
(OFCOM) * 2005& 117 » T3 % #-ie (7 etz e J etk i1 (77 > 54 o
% 78 #ic > ‘= J 4 4L (Digital Dividend Review ) en2 B35z < 2 22 8P > P ehp i@

TR TR B AL G B A E 2 Bkl

(1) #i= i FI9E B4 % 2 d

Licence
Aeronautical exempt
and maritime /

Emergency
services
s
Analogue Science
television Digital radio

Public mobile

“~———Private business
radio, other

B 3-8 # ® 200MHz I 1GHz f¥ i 3% ¥ i
FOR &R : OFCOM™ » 2007 # 12

MERE G B B A3 200MHz 2 IGHz Feng RTAF S > Fd 2L B2 % 2

y.

ER~ AL ?#ﬂ@ﬁﬁl ~ &3 # * (Ministry of Defence, MOD ) ~ 2> £ {71 21 % (3%

@B 3-8)- jﬂﬁﬁ:l‘”%:}%m@ﬁ%*xﬁ 96 g, mm&xFlLL%:}-gga?J‘j—frj’#

SRR 5 AR o B RSO S 52003 £ BT e iR g 256MHz 0 A &
% UHF #f £ 5 470-550MHz (CH 21-CH30) £ 630-806MHz (CH41 % CH62) >

4 #ciz o 7 AR (Digital Terrestrial Television, DTT) £ o # P enfe 3 Se #ici= T AR

” http://www.ofcom.org.uk/media/news/2005/11/nr 20051117,% {8 ¥+ p : 2009/11/1 »

™ http://www.ofcom.org.uk/consult/condocs/ddr/statement/statement.pdf, pl3, &3 p ¢
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B2 D0 98.5% (2 A H IR S BT ) 2 0%t (2 FH E R
T EEDE

LOF B it P T 0 OFCOM *t 2006 & 12 7 5 4y BE * fic i iz )
(470-862MHz) 8 J1:2 3% = s\ esgzg 2 2705 32 2007 & A 1 7 i o AR
c#-p (statement) > Bt E A A SR B AE B IR DB R K o ¢

;L’ﬁmﬁ&ﬁ%ﬂ BOEd S R e o JHEE > A& 5 A AT

¢ 3 112MHz 1 T = #45 B | (Cleared spectrum ) » #2 DTT (256MHz) #7 £

<+

FORE AT B g e o Sl s T ¥ #EE ) (Interleaved spectrum) o £
%@:F’ MERHEFFOFED G FE R RRF A A F R iR Tt

TPt TIR B L Bt L

# K] 470-862MHz 45 £ ft & chf 5 A fe 24T %50 B 7 £ L) 3-8

4

Channel 21 22 23 24 25 26 27 28 29 30 31 32
F’?ﬂﬂw 470478| 478486| 486.494| 494.502| 502510/ 510518 518:526| 526.534| 534.542| 542.550| 550555 556568

33| 34| 3B | ¥k I 39 | 40 | 41| 42 | 43 | 44
566574 | 574582 562-590| 590-598| 598.606 614.622| 622.630| 630-636| 638646| 646.654| 654662

45 | 46 | 47| 48 | 49| 50 | 51| 52| 53 | 54 | 55| 56
662670 | 670-678| 678:686| 686-694| 694702| 702710| 710.718| 718-726| 726734 726-742| 742-750| 750-75

of | 58 | 59 | 60 | 61 | 62 63 | 64 | 65 | 66 | 67 | 68
758-766 | 766-774| 774-782| 782-790| 790-798| 7968-806| 506-514| 814-822| 822-830) 630-838| 838-846| 846-654

69
854662
|:| Cleared spectrum |:| Aeronautical radar Programme-making and
special events
I:l Interleaved spectrum - Radioastronomy
B 3-9# R (% { %) UHF #3047 38 S Bl eo 4 5 A fie

Phttp://www.ofcom.org.uk/consult/condocs/ddr/ddrmain.pdf, p19 » £ 4 |2+ p 1 2009/11/1 -
"“http://www.ofcom.org.uk/consult/condocs/ddr/ddrmain.pdf, # 5 |3+ B : 2009/11/1 o
"http://www.ofcom.org.uk/consult/condocs/ddr/statement/statement.pdf, & s F]z+ p : 2009/11/1 -
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P — i 4 » OFCOM %t % BAEE 2 4]0 o
B WREHK
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HAFmP A Bl RO A AT e 47 L Rk e
BERRAT 2 ARRRETS R

8 http://www.ofcom.org.uk/, {4 |2 p 1 2009/11/22 »
" http://www.ofcom.org.uk/consult/condocs/ddr/statement/statement.pdf, p21, B & I P

86



1\@31&{7&%%\ J|#j.%e,m;}‘,m}@|3,_ ; B~ 1§ %;ﬁ’i'i%?ﬁﬁﬂﬁi*??;ﬁ%%

BIRTE A HIRIEY £ F

puly

FI A2 st e > R RO | R B R

2~ 32006 & p pE AR 02 ;i}u ITU % - % (@M ~ @ L8 2bi) fieix
Po R AZMERP AR TR R AR ERTL 6 RNk
2. 3817 o 4t > OFCOM 23k > ¢ R W e A e » iy o R AR2Z 4 T
&

)

3

ROPE TG -

3 TR R Wenlic @ R AR AR g AR Wi ATE k
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3N B RERFRBT 0 viF g AREREF Y2 EBR FEHE R -

KEE ITU 2007 & 11 9 gyecne B @R 7 ¢ R(WRC-07)#-790-862MHz
BB S % - % (B~ Rr2h) B2 R Se & E el R
FEIRANRRICHE T 2R B 5T AR E L Rl
15 % 800MHz (790-862MHz ) #5 £ ( &3+ 72MHz) B o pt b 5 dodh 973t > B¢
BERTHHR ) 2 (PSPG) 73 2009 £ 5 1 2R A L § Bimhe L2 d]2
S5V pa3 & FE &S 2009 £ 10 7 31 p A G if 24| SOOMHz 47 £ 2 4 0 1
BRR R AR G B 2R e 6 R R SRTE o AT )T OFCOM
2009 & 2 7 2 p & AF 7 SOOMHz ffciigzg v o X3t £ 40 20 p 4
AN EG6T 30 P HAMEDDT S LT AR N EE B AR
CH61 ¢ CH62> # 3 # i4 e CH39 2 CH40> j 4 24 * ** PMSE FR% ¢h CH69
#4531 CH38 » #3230 F TS A KRR A S A S AE R o
LR~ FELE G EAEHER AR 55 e (5B 3-10 B W21
RLTLE) -

2009/11/1 -
%0 http://www.itu.int/newsroom/press_releases/2007/36.html, B4 ]3> p : 2009/11/1 o

1 http://www.ofcom.org.uk/consult/condocs/800mhz/statement/clearing.pdf, pl10-11, & is ¥+ p
2009/11/1 »
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Previous

band plan
CLEARED CLEARED
\
30 41 50 61 62 69
New ‘

band plan l v

CLEARED CLEARED

30 38 3940 50 61 69

H DTT
Cleared spectrum
PMSE

B 3-10 & MR {7 & B
TR &k : OFCOM® » 2009 # 6

d > CH61 ¥ CHO2 & ¥ &% #ciz & T4 * > CH69 5 PMSE FR7% ¢

o TR ABAEPEEE A il A BRI R R R

BN 3«7‘
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‘-H}

=

T35 % 800MHz AT E 2 * 1 g hif i * ¥ FIRAFIH L A R ]
® Rk it CH69 ch PMSE JRA% > % 7 #5 5 AR % b v 3% 5 R AR D
W DD B FE T > OFCOM 7 »: 2009 £ 8 * 14 p ie— 42 o
SR (LR E90 1 pasgsh ) s i TRl £ B i
CH69 £ 58 k> TR s B a2

(3) #ci i flHm2 s f P g 2] R A

Bt BREE AP T F o B ¢ 35 550-606MHz £ 790-862MHz
ARG~ 23 128MHz chud FHAEE o d 3t - MR GER Y 20 2 50 7§ 4
B (oF® DA ) TR R (F2RATHIRIE) Bz o 4 (742 SD

2 HD) % i+ » OFCOM $¢ o — HF £ 2 Sd] » #04 io 35 B 3R B e e

% http://www.ofcom.org.uk/% 5 |3+ p 1 2009/11/22 ©
8 http://www.ofcom.org.uk/consult/condocs/pmse_funding/pmse_funding.pdf, # 74 F|2* p :
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BRGFE MR DR KB E L LR BB R K PR

H10 0 P12 2009 & L F LT LB AR ALPET o

% 2003 # i@ 3 ;2 (Communication Act 2003 ) . Z_> OFCOM =i &

-mﬁ

Wi

F
LECSTR= & 5N PAE N U ESE- p ’ﬁ" W RsEEY A AP ;b;;m,ﬁ "FH
=R R ERF > OFCOM Jurz T 41 % it Tpribit ¢ 2 4 5o~ F R & -
OFCOM i 7 1 3 4L & Foik 15 L P Hhde W 3-11) 0 {2 OFCOM #4538 - i
RREEEE S fer ¥ 7 a8 8 I oqlehp B2 7% o

KEY: [l Consumer interest [ citizen interest [ consumer and citizen interest

! !
||

| | { !

Other sources
of external
value

Producer Consumer

value value

Benefits
consumers

through
innovation*

* Producer value should be taken into account owing to the knock-on effect of innovation on consumer (and, in some cases,

citizen) value. However, consideration might need to be given to the weight given to producer value relative to consumer and
citizen value.

Bl 3-11 OFCOM Ak ¢ B ¥ % 32 % % 4
FOR &R 1 OFCOM™ » 2007 # 12

P ORRRA A G FEPOFFRE Y o 85 OFCOM % 1 417 3 2

Ve T A S H B A b (GReR] 3-12) 0 LR K RHCHE T & B e h
ST o b > OFCOM 8- 3 RE Y £ 1 2 ks enr 2% > Ti87 5 =

85 http://www.ofcom.org.uk/consult/condocs/ddr/statement/statement.pdf, p26, B ST P :
2009/11/1 »

8 hittp://www.ofcom.org.uk/consult/condocs/ddr/statement/statement.pdf, p28, B fs Pl p ¢
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TR E AT o

43% W UK citizens

0% 0% 41% B Personally

Extra SD channels on  Better mobile phone  Local TV on Freeview Wireless home HD on Freeview Mobile TV
Freeview coverage and mobile networks
broadband

Bl 3-12OFCOM #t5t & 5% 2 £ & fehd 334 3
FoH %R 1 OFCOMY > 2007 # 12 *

A -~ }‘]"“"‘riii-%g :?“.;H,{ ..—f—;;:."-f—ﬁ

#2006 & & AT 2R OFCOM At & T A REF - 30 RIE
B R BRGS0 3 7 R E R e MG IR N
FAIEH L5 H R OFCOM 325 eI X T iHa Fﬁrﬂ?ﬂl_
3

,
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TR FHETETHFAGEEHL GOBFLR
A BN ER- T
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PR RS EEH RS R TR T o] T RGRAIRT o

e Y 1

OFCOM %5 F A B 45 ulp bl cnd 2 JRAL 5 scfre ALY » ¢ 45

87 hittp://www.ofcom.org.uk/consult/condocs/ddr/statement/statement.pdf, p34, S p :
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B WHEEENLER

1:/% TRRET HA g F 2 Rk F > OFCOM 3 & g #1148 M i - Hn e d 5
% %Eﬁ‘gafgg’ I,{E‘T’—f—é f‘?ﬁtl:}’ﬁﬁ'%ﬁ;lji %Ji l‘ﬁﬁygﬁﬁ&gﬁio F:,ﬁ gﬁg/i—’ﬁ i;—:{

LG T 0 RfRAT HA Fanfio S RER L % AT A
OFCOM 3R i R 4indg s > 7 &3 % 2 D Hig L7 fRikd 54 & - 2 47§
QR ES R P S S SRS N LR SN SRR TR
B e AT LA IR OE AL FRCGE PR T B H AT LR
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Risk of market failure
identified

Are there intervention
options that could

remedy the failure?

What is the risk of
regulatory failure?

Select appropriate
intervention

Understand the
potential impact:

« identify source of
market failure

* understand
magnitude of
potential impact

=

Consider full range of

intervention options:

» remedies consistent
with a market led
approach

remedies that
determine use and
so involve an
interventionist
approach

Consider potential
problems with
remedies:

« are they an effective
solution?

« are there likely to be
unintended
consequences?

Either:

+ choose best remedy
with lowest risk

or:

« decide that
accepting risk of
market failure is
better than risk of
regulatory failure

=

Opportunity cost of spectrum affects:

= strength of evidence of market failure required

+ degree of concern in relation to risk of regulatory failure

Bl 3-13 OFCOM 7§ ##c3" 3% in A2

TR %k © OFCOM™ » 2007 & 12 *

C~ FIk? 34 &2 K2k

7 A o 32 % OFCOM 7 4% 1 7

A7 ML S AL E PRI > OFCOM a5 F »cfEi= 84 1T 2 48

W g AR R R

B R ARERLT @ YA

B EFHET BARRY & -
3 ehax F ehRt 3 0 OFCOM 30 % 5 7
K EARETRE)

s B iR g o

TR LAk & B dp g
E/ (R TIEES F b A

T A e

(4) %HRe

% http://www.ofcom.org.uk/consult/condocs/ddr/statement/statement.pdf, p34, # 1 |3+ p
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A I lRARER 2 RiER

gk bt A 472 45 OFCOM 2007 4 A 4% o) cndici e I AL @ 3% o)

BERA R AR A W T
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B R FEe LNk #,F;; iR IR 5= I A A ﬂ
5&}’} Ij i— 'Fl ﬁ"li 1’% o
W R AT A EE S &P RlivE RE s (PMSE) MRk
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}.

PREFEREESE G AR T RE (22 ) B RTRET o
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Ho e d Y e et R RATE

fe OFCOM # o Bic i e K AR BP0 120 RS I T & 465 A 4 TL AR B 4
B2 dp§ ~PMSE JRiF2MFEFRE IR mi RG] 12 HAHBR 4
(cognitive access) fﬁiﬁ:}f‘f*&%% o 1Y F :Lz.i% OFCOM #t++ & 344 BB 3% 1) 23

- -

B. M EMELIH T

OFCOM % £+ 2008 & 6 * 6 P 1% % K4F £2( 550-630MHz £ 790-854MHz )
ZEBRDE- HemmRI b T F R EA(2FES Y 15pFHaLd).

74 OFCOM $* 2 SO g ent R 4p f 23 R AP 407 ¢
B e R 2REBd f R & - 45§ b i SMHz 22 8MHz -

u TS PRI 2 L BAE % * 8 (Spectrum Usage Rights, SURs) £ i » o

’Jﬁ-’lfL http://www.ofcom.org.uk/consult/condocs/ddr/summary/ » & s 3|3+ p : 2009/10/25 »
90&@%?%&«*{%;@&% FAI* P EAEE > OFCOM »: 2009 # 2 % 16 piei7 2@ %@ (1 k&
50 1 pEEEsd) B3 p AT 3 AOEP > £4ER detection £ geo-location (77 B Ak K K
T HF S8 0 4 http://www.ofcom.org.uk/consult/condocs/cognitive/statement/statement.pdf, # i 3|
P 2009/11/1 -
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bands) » L EP-1F A (B4R AT B (TR 0 B BCE IR Y e g o
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- ER I R FIRER S AT DTT PRIE > ZE R ER Y R LA L] (40
FIZREFLMMEF G J{R ) TERBEE ARG Y DDIT IRFE =
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-t AR A RS el R L T MR
4 "%F’.‘j » Hrwu] BB 7R F)RT ,% (AIP) o

- RFEATE PR FA R S .

- EE T R PR A RPE L & OFCOM * 2 T o

[ | ﬁiﬁafﬁ;g»ﬁ %;’;;ﬂ'&

- FRZ RS A @ * 2 wTiE A (Use it or lose it conditions ) » 7 #k 47 #p £ K

(roll-out) #7% » 7 37 BB E & o

- EEHERFMEON§ R E - 2R 3 51 SOMHz SR b L
FEPTE G IGHZ 14T % 7 b BRI 4 BAT NG K 0 Y AR

M P (Tsoft” spectrum cap ) e
C. M*HIEEBFE2 i}
",f'ﬂzi/%‘i{ﬁ?';& ¢t 5> OFCOM > 2008 # 6 * 12 p IT‘*L&“ TR AR

(470-550MHz £ 630-790MHz ) 7= 3% 31 7 3 i - 3 cnP R T 27 S B R
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H (2 &8 21 PiE@ed) o i OFCOM ¥ 4 LI B 47 2 end & 3

‘%@";iz C &P AT

= PR ERE B RS SMHz TRk £ 4eni B ?#ﬂfiﬁ
B (P 4E25 BARKILT > W 81 BiFE B2 Y ) REAFELR

AR e Ple > AP RES I R R -

| PAIE Y DTT JRIF2ZHE > EHZHEFRHF5EY (block edge
masks ) 2. 15 % 5 ¥ DTT ™ % epRG% > E ik FxAp 3 % * # (SURs) £ 2 4

F.F DTT PRA*2 ik i 45 o

L PEPLEIE 2 BT B BT SRR LW EF AR S

BE g2 APHTAGIE 0 HERE AR -

2

B RS ol

- ER A S A 2w ik it (Use it or lose it conditions ) » # 3k A7 #p £ K

(roll-out) #7% > 7 37 B %R EPE 2 > 72 X THAFH BT o

- R EGBATH O EREL RPMBE-F A H OFCOM & gz i@ * T x4

A2
D. M PMSER2 HBRE

“,f T R R BB e IR B AF B > OFCOM 3 2008 & 7 7 31 p

(ZFE107 16 P55 4 )8 20092 67 22p(2FE97 7Tp A28 )
A DT MY PMSE PRIMIE B E X i AL S % e iT B o d
* PMSE JRAFEFAPEALG v BB A AR ™ XA 4 B FLUBEANT 2
#F2 > OFCOM 2% t i f HAF BT » -7 i85 H4 2 2 Flpa

# 4P~ % & (beauty contest) > ;A — 47 F ¥ 7L ¥ (band manager) » 14 1¥ 3

” http://www. ofcom org.uk/consult/condocs/ddrinterleaved/interleaved.pdf, # & ¥l p : 2009/7/13 -

¥ - X\ %% 2L http://www.ofcom.org.uk/consult/condocs/bandmngr/statement/statement.pdf

I I 2 4 http://www.ofcom.org.uk/consult/condocs/bandmanager09/bandmanager09.pdf, §~ fe
Flzrp 2009/7/13
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§pe® HE A R 2 ik o $ft 0 OFCOM fi™E R 1 » & U g f
BB e PMSE * #enfls - % 52 e R E R AT L £ g i | Fig
Shif it 5 FAFEREILE # 64 PMSE * = 2 &dhis - R4 e (75 2 i A

Poo IOMFEE I E AR Y F o PIRRI RO T 2 2 ke

ek s OFCOM g:g;g:t&%ﬂgg,‘? % &M (¥ PMSE * © 2R3 ETER
Fopr > DA E Z BRI A B HRRE Y FEFI N R F T
FER YRR T ELE TR B2 ot £ PMSE * 4 40Kt 2 & F4pF OFCOM #-

TR AL ERE
() P&

poAP SOAE R kIR S 470-710MHz #F AR & 13-52 455 i *
710-770MHz i T AR 5 55-62 #F3f @ * o FTRPiE:t >t 2011 & 7 % 24 p 26 B 0k
PR RSP TALMELZ BiE o P AR FAEEE FF 1 1 D 710-722MHz ©
%2006 # 7 7 24 pycw ; 722-770MHz 5E3+3+ 2012 # 7 7 24 p v » 3 L &
i LA * 0 470-770MHz R 3f € 2012 # 7 % 25 p Bip -k B 7
E7r% % > 2 470-710MHz #E £< & f 2006 # 12 # & B 4ok & > R 8= T AR

FHIRFE -
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£ 335, AMHz~060MHZAE chi ¥ sk
@ & h 7 R AL ST ARk
] s ¥* IRE)T EEE
ERT ﬁ
i B L8 g R AR T E, BT ST
(A%, 7) (A%, F78) (A%, 7#) (A, F75°)
335.4 S g 8 22 3 & £ 5 4700z
- IR SIS K&
SE R RETE THUEE DL LG T E : :
(Het 789 (1t 789 A A
g
470MHz = B 3 806MHz
HHICA 3 LR o o<
| ) | B RS B RS
/ / \ IMT2000 PLAN BAND
R
(€L EAD)] wERE
806MHz 2 gggg 28 g g8 28 888 5 960MHz

I ez [ o RO RBAEETR

B 3-14 p & IGHz 2 T Hifchp & 4 B 8 % jen

TR KR ar 4 NRI AR » 2006 & 6

A S g e P RAIR Y SR E Y2004 £ 11 2 R 2T g
MEMEEE R g AP M T AR H 2006 # 3 7 12 90-108MHz~170-222MHz
% 710-770MHz = BHEE cnB % S 3 e P A e R E e AT AR
RO L2006 F 40 RREAEE TR TRAG I 2 RE R HHETE
B 3] 149 2 22 700MHz 48 3 3 B ek & i (7301

N

AFRE R FFERRE T YA ks T ER BT AR kS STITS 49
Bis ) 2 T RIS K3 428 - 2R € B Mm% 2 Tk ¢

$ Tz g scql* | gl o 3] 2 VHF & UHF 6 s * % seeig 38 §0%

SVHF R 5 AR 67 e 5 et st 8 e 1 R it 9

Bt B~ AL E SRR P Y s

—UHF # £ 0 R § 4T G R 1% LG REH 4 S ™ § 2

% http://www.soumu.go.jp/S 14 F|2* p : 2009/11/22 -
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SPRL T DR AE T B E R AR ITS o
1. ITSHEERNDET

SEFP AT ITS HF AL R 5 - % 2Bl ¢ ducp R
o MARE 2006 E 40 Bhaz B TITS Hadpaik € 4 5 0 2005 EAB B L 8
3&E Tgeora aenITS | 277 B84 52007 #4443 > 78 R ent 21
P TR EF R M2009# 5 HNFTHLE o P AR OGAL R
LE R B BRI AL S ITS ¥ i U 2Z 45 & 45 2012 & 7
V2 {57 B4 en700MHz( 715-725MHz )> 11 2 & A fe 4 ITS @ * 2 5.8GHz

(5770-5850MHz) : 3%4F & P4 7] 7 & BAR¥ it ok 3-3 0

# 3-3 p A ITS B At 47

700MHz #7 £ 5.8GHz #f &
M | MR NSRRI A R A | T AR R R B B s AT
et AR A YD ES R | FFERE ARG S AR
FABT R E B AFE RN AAIB S B A ani o
WLEERE | ~BP ARz e ~EL a2
(x1)
Bz A | 10Mbps (%2) 4 Mbps ( *3)

PERET R ERTREERET
LR RS SRR R
3L s B enI ApF g e

® 7% 'tt EIE AR Fé*g@gmp?j,,wjﬁ;}zuﬁg&ﬁ;
B | Bk S(ETC )2+ 3 o

OF A E E LR
AT AW e

;E#kufﬁﬁ;:}% x kL BFerdiIen
—’I—% °
Uk |@efmdnd UL - L BEEE A o

% p AFCRRRIEY VTS X 2L BER Y RAT LT —F 77 F 72009 # 47 > 3
Www.soumu.go.jp/main_content/000018507.pdf » # {¢ ¥+ p : 2009/11/18

% TR T AR pﬁ‘xﬁl http://www.soumu.go.jp/main_content/000019512.pdf » & {s F|3* R
2009/11/18
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700MHz #f £< 5.8GHz #f £«

MFH 7 & 3@ ;% (packet) g
i & f gk BB (multi hop)

TR kR gy
X1 W Fd 3L FRT o esnd B 5 R IR o

*2 495 ITS 405 5L g B VAT ¢ (P55

S
=
o

*3 4345 T 41% 5.8GHz 2 # i 31 % %e9 % * 45 45 (ITS FORUM RC-005) | =

g sarg 2007 # 12 7 T0e R #s e 5 ) GE4H 3-) 7
RFCRER e Ldm2ﬁ7”é%ﬂﬁﬂ&ﬁﬂﬂz%?%rﬁgﬁﬁﬁﬁ
(ITS), & * o %Fag 47 > BAFHE Y NP I FEGZ > F IR PG mREE T
F Bk p o ETC @ * e05.8GHz + & * * ITS * i# > v 700MHz 4 % +* 5.8GHz
AR BRI RS 2P AREASER KRB TAE R e I() PR
FAR S (2) B iER(3) o LEEREER S (4) B2 2B $EpFaR 5 (5)
REFEIRTIE - LY B30 Bhpi ™ 5610 (% 2012-2022 &) - ITS

jﬂ.‘sfxl,, «ul__/m_“’mﬁbl% gﬁi | 30-509% o

7 http://www.soumu.go.jp/menu_sinsei/index.html # 74 #|2* p : 2009/11/22 -
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VHF2011 # 7 7 25 p ¥ a2 %3+ % UHF2012 # 7 % 25 p ¥ *3+4

90~108MHz 170~222 MHz 710~770 MHz
90 108 170 205 222 710 730 770
G| ITS | G G U
. / {7 85 3 2
B B
—— —~
18 MHz 35 MHz 17 MHz 10 40 MHz
MHz

B 3-15 p ANA % {AFHE A feit

TR &R Rarg > 2007 &

2. Huad

730-770MHz B 4.3] & 7 63 31 &% B R EAFRIPRIEY 8 o ¥ 2 AT HRE
FT 5 992008 # 6 0 FALT 4> 730-770MHz * 2012 & 7 1 {5 #-27 800MHz 7 4

PR R RTOFHAFE > AR AN ERR T o
3. HEEA RG]
B TALR 327 ITS ~ 2 ITS 22 76530 2 % S & 3] SMHz &3 54 £

(Guard Band ) » # FIH i B 5 S5/ L2 § & > RIFRPR ITS A MAEH

B AT AR e bR chs e
(z)~ #H

B R AT AR DR E B BRI - R o B BB 0 S
B> 2002 # 45 T 2.3GHz 47 £ - 2 WiBro Hjisfis * » 10 2 4 & P~ - WiBro $jiw
P BEARES o

% http://www.soumu.go.jp/ B i& Fl2F p 2009/12/15 o
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d >+ DMB ( Digital Mobile Broadcasting ) $ e G B 458 * #ciz it {8 7 Jeh
VHF £ 712 & = 325 752-806MHz (UHF £ ) A e 830 20 i * v i g

e % 4%k AR o

FEEE R 2009 # 1 7 1 p 2 onag * o 5 A fe k¥ 4v 0 698-806MHz B oW A
EERAFD L TRNEHE TR RRASFARTRALTRT S - 125
5 752-806MHz 7 % »t R 4 £k 0 & @ UM TARBH P OERY T 7

4
B3 A EFA AR N G WPRIRE R AFE P oW P35 B 3 800MHz #E ¥ o

i 3-4fE R A fe A (2009 #4%)

AE EF LA
470-698 TV 2xix
R ¥
698-806 TV *ziz
L ENED M R BT
AR (1) 70 R R
Fé (1) 752-762 ~ 780-806 7 4§ PR 4%

iR R N R R AR i

FAKR G AL AER

# %9 J00MHz #f & v fc & & fesd 4477 & %47 2 » NRI > 2008/6/27 -
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FR AT L85 T v 2 FCC Ay AR T8 2 R4 =
AR THRMORE AR, S0 T ARMEHERSGE S TSR

oz > T2 T d BcBPper | LBEAHG Y ErER2 - o HF

“é%iﬁ%%ﬁﬁ?ﬁ;ﬁxﬁ e L*{F'-F)»?? BIZReT g fE e

TR RL ¢ R FFERAN? A AP il R RIRIAF B v T
BAPCEA S U PP TN TN A2 d g B =y ¥ Mad

CEHEBPMR S ER g S LR

# K OFCOM 3% % H #dci o f1 3] shpc LB R i et e 10 » & T pf
OFEMEE L KPR e RRRREETER S e .

P &FMB\M;W $HIT 3 T R wﬁﬂf,.sa,OFcow;waMﬂaﬁﬁ;v
SRR RE O TR AR PETA AE SRS YT PR 2

B o BA IR 2 PR A > U B X B i)

PoARIEY 52004 F it 24 R LA B T e 5 2006 E { 1Y
&35 700MHz B p B * A0/ HAF L RER P - Eha e i
Be* > AR Ak o P HAERET 10MHz & ITS 45> 5] p & gepp M)

ITSUMFRA R F- X 2ERAAE | DT B FP R o

iE B e ] Wk o “% 7 WiBro ¢ * 2.3GHz~DMB #jise 5B 4@ * i
1455 BN VHF £ 00 0 36 Jg v ol AIB B 0 AgER Y o B

& B 700MHz #7 3% R3] 5 vg vt fg 44 3-5 ¢
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# 3-5 % B 700MHz 47 3 R3] % v e 2

ER-y o # R P i
#E 470-806MHz | 470-862MHz | 470-862MHz | 470-770MHz | 470-806MHz
BT AR Ch14-51 Hn (3# Ch21-30 Ch13-52 470-698MHz
(VHF) T AR B Ch41-62 (DMB)
#c >R 4%/ | 698-806MHz | E » (% /7 | 550-606MHz | - 752-806MHz
=8 4 )i | 790-862MHz (W =7
#E AL R
FAE & A/ | 698-806MHz | Hw (M# | 550-606MHz | 730-770MHz 2.3GHz
{7 83 3 F )RR £ | 790-862MHz (WiBro)
White VHF Band - VHF Band - -
Sapces (unlicensed) (license
Radio exempt)
155 48 B2 DEZ > - g p ®ive 2§48 ITS -
763-775MHz FIRIRFRE | T15-725MHz
793-805MHz # PMSE G/B 5SMHz
606-614MHz
B ioe RSB (BRI A | R 2R | R
L BEAIE | AP 2P H
sl
+ 3 £ - £ p | SR
i 2 3l
FHKR AP P FER
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FER R P EES 8 R ARR

FI'ZE R RTEF 2 HFETURLA LIRS - Fir) AL L DR R
T%‘« T RETLHE ¢ (International Telecommunications Union; ™ & f§ H
ITU)-ITU# & 3 = & 2 & i & 53 3 € 3% (World Radiocommunication
Conferences; WRC) > #7345 M R £ AT f4 B «0f° 8 5 53 WRC A3k > 1133
Fhs TR RS LERTHE S HpA R 2 RS H TLRER D
Ma s P (Radio Regulations) e =3 2. » [TU 2% % 2 2c4 B-I 2 5 4 |
ZEj R

WITU R TV FAAM R ERNEE - LT RIZ % B g M
E PR odr ~ 7 A% (ASIA-PACIFIC TELECOMMUNITY - i APT)

TE - B e

SEAEAT R R REAT S &ﬁ%l@»ﬁ%?@%ﬁﬁ%g@ﬁ@

23l ITU % F = ffsd)

i
(

JRA®F 915 2 BT 0 T R E R TAR
(e ITU 77 # T2 R MR PRGFR ¥ FELADZRTEE S QPR TR ®
B g AT QRFPERT FTRE T SRR 2 SFHREE o L0 s

Wi * R RATHSF A e BT RUFH AP > T ELHEBRA R

RRL oAbty o R 2 R L WE B ITU S 4o~ .

ITU @ > 2007 & 11 * £ A @57 3 gvi‘c(WRC 07)F #-A A B ]
N2 S ABRE R s aipeg - 10 mfg ITU: 2 " R% Fd T
(IMT)2_ 3 & »WRC-07 § 3k i3k IMT 3 71 5 24 £ & 4% 1450MHz~470MHz

% 2 27k 5 698MHz~862MHz if * *t % 7 3 I % B 7 790MHz~862MHz i

1% http://www.itu.int/newsroom/press_releases/2007/36.html ( last visited: 2009/11/1)
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* M B 7o 2.3GHz~2.4GHz ¢ * %t 23k o ¥ #t > 34GHz~3.6GHz 7 % > 1%

Al B3I RRET -

(=)~ OECD##7 #1%#
EAE TR B & ‘i‘« ( Organization For Economic Cooperation And
Development, OECD ) T 1 [ % 7 & F 2 pRA+5c X 1 i%-] 22 | (Working Party on
Telecommunication and Information Services Policies ) ** 2006 # 11 * 8 p 3 J1¢n
T ) A ? ® %42 | (The Spectrum Dividend : Spectrum Management
Issues) '"'A 47 0 H i 6 B BIA AR AL G B2 i Ko ZE TR oy

W PR A BB E IS T
1. & £ B35 (The Command-and-Control Model ) :

PUARRHCE T FORPARBIE P IRARCE C dp XA Gy R HE R H o B
do PR L ;%%ﬁﬁnﬂﬁﬁw*,wﬁﬁﬂﬁﬁ%é%ﬂéﬁ%
(wrBF 25 % 2APFFTE) 28R 2 RERE 7 @4 RS
SR E PRI L BREERZ E o Ra o FHF ELEF T IRT

KR E RGBT G R R o WA 3 N AIRTE T -

Rt

2. + 34 & # ;% (The Market-based Property Rights Model ) :

AR T > FEEFI (WrFR) &0 3 (dedp § ) BHIE T

SRS RPABBEAZ GG DR DTSR BT FTE Y A
BERMERRE - LT RS L JIFEE T Ly '?qul 7 - T ek i

*oip B PR o B T S B R 0 B N T R IR R R

2

AP SRSV TR LS T IR B SRS TN IS RS S
AAFHEGEF L 7L AR R B AT S ARS 27 b SRS

€S HBCSRE R AL - a2 P BN R & R RRF O A E 2

101 Organization for Economic Cooperation and Development, The Spectrum Dividend: Spectrum
Management Issues (2006/11/08 ) , http://www.oecd.org/dataoecd/46/42/37669293.pdf, pl4-17 (Last

visited: 2009/11/1) -
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B2 A RS SR o
3. £ * ;% (The Commons Model ) :

AR SR H A RFERRT O EF RS - 2] (e F
) B2 %;&;ﬁ‘@ T wE R ;5;_ ;;Ff;;o B ﬁ_ ~\—r ;;gq,g * o kAt
R FREE o W RSEM ) o AP T IR K T OF T IR
BoF et AR T AIAT - KA o § AN BRI EA R P g A2

o & p4 &y (the tragedy of commons ) = 48 o §07 > & % 5550 § 4 & * At

Mg it AR E b ARG TR o
4. ¥~ #EH-;% (The Easement Model ) :

oo BV 2 AN A EADE A B B @ F P iR A RRK A
L=t Mg g A 20 G RAEE o APEROT R B0 Al UEHCN T iR
* ‘ﬁ B A ZHBIEE > A L BIEE AT BN T s s h o b
ERESN TR F R AR L - RHEL S TR T AR RSN R

BoiB A PR o Flam o P - BGVF IR AT R N e T g i s

R R F R  EH SRR A3 T TER GG

SRR 2 E R - S T RS TENES ) N L
SRR T DAY 0 erd H e Tt s OECD 3R 2 ¢ Tk A M E LA F b
MEE? Papc ik PIRT 0 457 PR EEINRE > FHEG § Op 41 S

e A 7

192 http://www.oecd.org/dataoecd/46/42/37669293 pdf, p17,5 4 F|2+ B 2009/11/1 -
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LR EREREAFERE
-)- 2R
1 s

i@ﬁ%ﬁﬁﬁ@ﬂ%%%%:Aﬁﬁvmm%wn&ﬂ?mﬁﬁ%%mm
Radio Act of 1912) x> T AR F @ % BB I 2Nge R 2 P 5 1927# @ & T
% (The Radio Act of 1927 ) R4k 7 #R& T £ f ¢ (Federal Radio
Commission, FRC) » 1 fadF Vw2 psmm 4 7 @%J Fdl o TR A Ha B
AR g2 R * > A2 o RMTR 2 E R ERAESETH - JIFERE T R

(public convenience, interest, and necessity requires) & BT ¥ & AT ST A

o
\

B IR AR AR E A RR S EFE Y Y

1\‘%
il
S

WHEZEr LR g AR T P I WEIF R & B R R
EFAppe e

B {5 M ¢ F1934# 3 ;2 (Communications Act of 1934) 1%3“,% FRC » #-
ERTFHZBEHBHEIATR AN BHEL R € (Federal Communications
Commission » FCC) T » ®3% ~ RF 2 AT £ 2 d J - Jh 2 chm=ii84f ¢
oo @ OEIMET F 1978 E X 2 W RT B & F g =% ( National
Telecommunications and Information Administration » NTIA) - B % % R¥f 3% 3 &
2 F WL W d FCCENTIAE § @ FCCp 2L 2R pe i+ 22 2 AE 3 (4ef

%) o NTIAR| ¥ B fr* k2 473 (WRB3) o
2. HHARLBAREAY
(1) # 4l %

1927-&-,@@&_,/2‘&1”%{? Z'}t}?\)‘g\'pl934-&ip %vii(TiﬂC]]I)“ °

J€1934% 1 1990 & 4= > W € B2 /R 2371934 F W 2 5% = F 2 R 1Lk

%97 4 & % 9 http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-228542A1.pdf, p7-10, . 14
P2+ p 2009/11/1 -
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f19124 219275 2 Fenpro R ¥ A TR AR { - E ¢ EELL P
1983 B § “TATH e 3 i 471 — A& fF RFo iR # 2 Tt RTINS ATIR
o AeFORF HE - ATHERRIADERP H 2 B E SR AU ¥ - R

Pl FCCHE 13720 > g R L IRFF A2 FREHBT T oY gRT 5 -

219904& % > Bl g *+1993 & % 1% 1 19344 1 3id B = £ A £ EFCCH
" 3% (competitive bidding ) = ;¢ ippe R & RIS B IR 2
S RAEMHE P ET A BN LR FRRBL FHE RS G ¥

£ RFCCro PRRP-17F &2 H s 4L #]F JeB- g LR F (regulatory fee)

1996 #:ii:iFch7 32 (Telecommunications Act )R i 5 *t AR 5 4.3 K
MHATELRERNEL IR -2 RA LRGN ER2LAE ¢ 7+ 5
AT CEHFETARS - (TF éﬁ‘ﬁ RTMT B RETFZLT
ERRESDPER I pEL %gg#m Mo TR B i 3 ApRE

AAR R % it (spectrum flexibility ) - # & & B 3
TARNGLAHE T UERE T S H B BRI WPRGE R b B 2R TR

PRHEp A2 b2, T ;}EI*EJ}(FT»]{B&KT-QE 3;_ o

%.1997# T §=3f & ;2 (Balanced Budget Act of 1997) ¥ » ® ¢ { # ~ 7 FCC
Sofp § AT R IR 2GR P R RRFCCE F

BRTATH 2 A Fe T R o

B B3 FCCY T 4% i b SR B SIRTR A ST A ot e &
i (ad hoc approach) ™ w 4% TIRFEA e T Sdpfeanl MG foob > RS
LT A G AHE R o F L > FCC 21993 # B 4 s S fh = 583 2 f o Y
P vb > 330 1994F 22 2 0 EpRakcndp § - SR 2EHE S H =0 o FCC*t19964# 37 221999
E4N o EyET S O REGE (en banc hearings) > d 2 ¥ h & H iR 4t
BRI RAL EAHARERL D REBHHR Y D Axg SN SR 2
e ERERE A FREREF AT HT S AIATE oo dq fe sl {F
Fen=ts® B BER{ F i RAELE -
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21999# 11*% > FCC# ! 7 r&%%ﬁ%uiﬁﬁﬁiﬁﬁ?ﬂﬁﬁﬁﬂh
( Principles for Reallocation of Spectrum to Encourage the Developments
Technologies for the New Millennium ) gz £ % - 2000# 11% »FCC# 17 T %’%
d BB s st B R M IGRHEGE G e # % 2 RRl (Principles for Promoting

Efficient Use of Spectrum by Encouraging the Development of Secondary Markets )
ST S SRR BRSSO L Lk T S RE R S
TS B e BB »x S # %, (Promoting Efficient Use of Spectrum
through Elimination of Barriers to the Development of Secondary Markets ) 2_ j# #Li%

R OM R AR RIS R PRI L R 2

2002£7% > FCC® = 1 T4 zsc £ & - 2, (Spectrum Policy Task Force,
SPTF) » d FCC% h A 752 3 3 K S4B chd FOTe S » 1504 | g5
R FCR TS v B RATHHR Y 2L IF 2002 117 43¢

TR PRI = 3 E R BHE SPE Y oaiar

—PHE R RAHAR T @R RN b S
B #EIT % (spectrum access) RV AEHhP IR ARG ML F ER - &4
2 FHIE ) R R AR Y TR

— 5 W AR R 2 PUNAIRTE RS OB H L RE Y v B2
Fde 2 F A -

— (R 2D B e hE PRGN E A RS R Y (2 RS LR

PRz A ) RIS FEOM T E L > RS HT R ELRE

FWE Y L 0 LR RF R T e

0
i)
A
4
i
=
=
pbe
=
‘?.'F

I Hen ;fhglgw*g,uaé E R EaN RSy

B E T MR Y 4l IS

— A RPN ATI e 2 A e R 2 F R 7 s o 2

1% http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-228542A 1.pdf, p3,3 14 $]3* p
2009/11/1 -
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FHE W R P R LA RIS Y S
(2) ##7

BE SHE 2 ersB A 1Y ] 5 1997 # ATH 2 2 % 303 15 % (y) A2 RS
FCC $* g MR F 2 o feivslpd it % 2 1, HL 22 1 (1) Hf[* @&
EFRTEE 2 RBRER(2) RSS2 2RI S XSOl e 2 | € F M
ARFLESEJIZ HRY F EIEMUAIRIEE F R LT FE 23 ¢
Hxig* ¥Weng 548 o LB TOOMHz 4752 5 * 4§ ¢ » FCC B i

MR R 2 B R TR RS (FSAE I R 30 AR R T RRAR

B HPUR DAL 2 302§ 336 7 (47 US.C. §336) TR}
Bz o k% 336 5% (a) AT ¥ FCC A %4372 T 4% (advanced
television services) ¥i 3 fE ‘PR 0 L | € ¥ A AR I D TR BV
B RREETRBF[ > 255 R o BEFT F L FRED BRI LR R
Mafdegarflad T fIEepT o v ER R A dg il s ik
2 4 L R4 (ancillary or supplementary service ) 5 # #73§ " AT# T ALIRAE > Ldp
FU % i 2 H B RT@ TR 2 7 ARPRFE (47 U.S.C. §336(1)(1)) o #t #b » #3¢
ﬁﬁ%ﬁ%ﬂ%m’¥3%@¥(b%@ﬂ%iﬁf%iﬂ)ﬁﬁﬁﬁﬁﬂﬁﬁ
Bl s A L RTS 0 B AL R 64y R ATE RALIRGPNY B 58 R R BAL
FAR A NARGFT AR R B AT L PRAR S (2) U FR AR Y i R A L R
ZHECEAE ERPLR R RYIIMELATETIRA (FHFETTMR
B¥):;(3) g iz d s ffes A4 LIRIBF—L B €RR T ¥ 30 A f 2
REVPRAR S (4) HFBpier 2 s B 125 0 B RNGE oy AR N R B ATE T ALIR AR
ZAEE T T EAR RGBSR s p A MR (5) A R IE T
B E M H B “ffﬁﬁ%’i“ » % 336 i % (h) 17~ pr=S FCC #4&

AOMHF RS 0 - TR PET R EREpRA -
(3) 224732 2 41

1395 1934 i 3 & %72 (Communication Act 1934) 22> =@ A & A B~ 17 55 2R

110



1%%%%ﬁﬁiﬁ%ﬁ’%@ﬁﬂﬁﬁﬁﬁﬁﬁa%@ﬁ;%@ﬁﬁﬁ%ﬁﬁ
PR R AT O PR FARARE G - R B
P B s 0 SARAF G —'ﬁ&&ﬁﬁ?‘ AR o RP|Y ‘,%?EE\?EJ FCC e3a# » 2 B

BRI RS F 2 A o w50 IHAFH R * sk > FCC »t 2000 #4214
FHEAFEREP 2R ENT AL LS B R Eeh s B
e 4 ,i}%fﬁ‘:g ¥ =t %% % | (secondary transaction) ¥ 2% 3 & | (private
commons ) = N e * o> P oS RAR R 2 A > WL B 2 Tl m 2 (ER

ﬁi’}f’o

2003 # 10 * »FCCH#* % - i» T4p4 ~ &4 2z 042 24 | (Report and
Order and Further Notice of Proposed Rulemaking » 12 F fi fi T4p £ g2 & 4 )
g2 i#? » FCC 2 2 0 e B3R 8 4] (spectrum leasing arrangement ) » &
VO R Y ARG F PN A 2R PO R Y R AR AR B2 4o
7 F A TR AR ALK BBE Y o FCC* 2004 & 9 0 R EF ¥ - %
FEE L (T RO £ 5FTam p e TR ET o £ 1
PRPREE RS H i IR T EERAE R THERFEFT IR 6

2 PR4% (Public Safety Services ) #f Fx (e & *T30 g 3% 1 4R

‘*;L A~}

AP AR R A AL MR E T A ) R B R A
SuPR i+ (Automated Maritime Telecommunication Systems Services ) 2_#7 fL % % &
5 AE A AR SE 2 #dp PRAE (Multichannel Video Distribution and Data Service )

A4

‘)fﬁ‘-ﬁ,\i o

Bk BT RO (R H n\@%ﬁrb?ﬁg) FCC # ) e # 3 (X (private
commons ) F£4 > B Prfie MEE P H EIE O E R  FREAIR T T ot
P ik #1& ) (Private Commons Arrangements ) > 7= T 34 g 37 ﬁ ~ HE 3 AR A
g A&~ AE 4 (spectrum sublessee ) F R iF FF L IAET o A L FEFRIE R
BaESE = A AR EAPER Y BRI S AR TR
# %13k # | (device-to-device) = Vi {7 @ﬂi;'] s AR s TR A e

EX

| (end-to-end physical network infrastructure ) # ﬂig?l UL AL BT T
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BoAE R FHEE - ﬁ&’mﬁ4§ﬁ?i¢&$@?¢i&i

5o 3¢ ki % (spectrum usage rights) 2 L gLz 3 B3R o

o2 PoERPEHETIBFL Ry - A - Sy el
( Spectrum Manager Lease ) #-5% : - % % § # #& 4 ¥ (De Facto Transfer Lease )

g e
R R TR

Bt BN 2 T o AE S R Jﬁ\’» SR AR R AE G 2 R andr ] (de
jure control ) 12 2 ¥ } endy | (de facto control ) » #H i FH A~ ¥ A L =
AN R - AL AEFTHEF - J&?‘f I e R N N R ﬁ  fe g

o7 BB AR AT R

U ﬁéﬁﬁ_?fg_;\ T A 2 B8 FCC aiuv » jaiv 3 g‘} ﬁ TR o AR
%jﬁﬁﬁ*ﬁ%%ﬁﬁiiﬁﬁmM%ﬁ’?KEﬁJﬁﬁﬁﬂﬁﬁﬁ%
’ }@i L

PR 2] X g ’i%?%ﬁ.%f?,-%j")*v?—ﬁ—*ﬁ s PR E (E 10

( spectrum manager lease notification ) ¥ 4% AR F& L E - &0}

T\

R TP AEAFES

Bt 2T R RAE G F EOT IR IR G 2 R i e AL
BT RS E S AT A AR F TR REEFIT G - &
R -l eh TR HEAEFT (short-term de facto lease ) » fE FH 3 (742
180 % o i @Y M FH ML L 360 %% - 485 £ W EF H 2 F(long

term de facto lease ) » 42 F#) ¥ £ >+ 360 % > % FAZEH B G »adp rL o

FORPOE R AR TR TR BEARTEG N2 T s
o rOF R R FEE AT A R e FCC 01 Y 3 B8 FCC e o
Wk S EYPEFIHBEAFRTORMFCCEZRE2I XNFAYPF (LI, F
HEFAYPFT ) ki wPEFHBEEFE L RFADPFZ 10 -
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(4) PR ATsH 4 7

MR SN R E Y AR R P2 REES 07T EEINT S LR §ARR
(FCCRules) Partl5 % o 5 »xip £ & % 2LE20% b 2 4F3% > T EEAIRT
SRE PR JRIFFE 0 - B L FCCHMH TR E T hA fechfiw 3 & o

R ARG F IFT R RT o om Jer e TR T L B8 (crisis of
spectrum shortage ) > FCC & # r2 % Fr g 8= 4 B & 4 B3 30 i (unlicensed
communications networks ) > M F & MEHAE (RF) Hpbrag B 5 j£ 80 & &
Mk > FCC e 5§ BAELDLFRRE* B30 < £33 > ¢ 3 915MHz ~

1.92GHz ~ 2.4GHz ~ 5.2GHz ~ 5.8GHz ~ 24GHz fr 60GHz # £ % - ' =t ¥+ 700 MHz

AR ER TaRT HEY IR TR AR AR
— ]w%%iaiaa%%ﬁ%w%~w%~é@@iaa%ﬁy

—H BRI TR R T F TP SRR R
— ) Fedh s & Wi-Fi R FATE ) D) A e o

(=) ®E&

1 =i

R T 1980 & ¢ H o WEATFN K Bhm MU TR Apy M o T2
MeiZ FR G IRIAE R HEE A PSSR AP R R AZE 2 R L HIE
Hoobh F MARTHF ey L3 1987 £3 B GSM g AT 17k sueh
in 4 (Directive 87/372/EEC) 105 o s mp HlimE+ 4 § OB ARG £

g BB R e TR 3y T TR e PRI R * o

A 1990 & 4= > P r?auz;;gd HENELLERF G MRS AR
FoR & € B M4ER TR E § 32 § 3k, (European Conference of Postal and

Telecommunications Administrations; CEPT ) ' % 5 i’ & s ehf 80§ A K 4

15 0J L 196, 17.7.1987, p. 85 - 86
4 Mz eyl &7 40 http/www.cept.org/ » 5 $|35 B 1 2009/10/20 -
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e BREEM G RRRRTGIE 23T o 3 ERE SN RRRATH

FeAfel (T EApE £ & o5 CEPT #7437 en & T84 P A BT F F 12

JEFEE A RGP R - AR T AN RRTHEF ORI FE P §
RAECRBREE REERZ @Y Fens (7 CEPT e i ¥ R i 4
Bt o P ERE AL EE g N R - F 0

AORICEEAMTEIFEZBIDFE EE € 7 1992 £ 4% 112 CEPT
Tz Ty amid 24 f € (European Radiocommunications Committee;
ERC) it k> ¥ & ok % & ¢ f BB 1% % ERC i {42 b 34 (7 ERC
L 21994 & > HE g2 CEPT R 288438 X2 TmHWERLE A

( European Radiocommunications Office; ERO) © 1999 # » 4 £ ¢ % 4 7 M &M
THAE TR S L 2 22002 £ 5 B H037 T &M T4 2 (Decision
676/2002/EC) > 3% = " & M TH# L R € , (Radio Spectrum Committee ) > 413
ML ERTHFH 2T AIH R 5 R * ik 2 e 4% (technical
implementing measures ) > 2 2 & ST AR R * G M TR W E PR T
MERADERE AL I HEL gL CEPT 72y T d {4 ¢ AT L=

REFPL TS LFRIIETEPET SN LR RATOR S LE o

BEZ2 > CEPTPweandiri®d 334K AR g U R T s A
A ¢ ECC~®p2isc% ¥ 4 B ¢ (The European Committee for Postal Regulation >

CERP) £ ITU 5z X £ § ¢ (The Committee for ITU Policy )
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CEPT Organisation

[ CEPT Assembly

The Chairmen of the Committees (ECC, CERP and Com-ATLN

[ Council J el —[ Presidency ] term the Presidency of CEPT

Working Group ‘working Group ‘working Group
Regulatory Affairs Frequency Management Spectrum Engineering
ONG FM)

(WG SE)

G RA)
ECCI— > | |
Wnrk\ng Group Eunferente Committes
Task Groups and

Numbering, Naming & Preparatory Group
Addressing (WG NRA) (WG CPG) Project Teams

Working Group working Group Project Teams
Policy Application

> CERP '
=
Prep. WTDC-10
Com-ITU

PT2 PT3
PP-10 prep. Budget PP-10 prep. Internet,
PP 10 ES d CY
prep L and HR ITR etc.

ECOis the permanert Office of CEPT established in Copenhagen Updated: September 2009

e Suppart from ECO

Bl 4-1 B 203 ¥ 32 ¢ ok CEPT ‘e 2 4f

7 kR @ CEPT fezb'”

2. MHARZBREBE
(1) WP & 4]

Ré —%"%’\'E’E 2002 _éE 3 21 ’F # 1:%‘;‘2% ji'rmﬂl > }Ejr DA #B Fé%f @SIEF" j\k'ﬂ a

ot d 5 f e L v N L R TR I R4

07 http://www.cept.org/ 14 F|2* p 1 2009/11/22 »
O i L EARE ) R 2002 £ 30 7 PN RS A RAIREE FIR

P A Tﬁ i 4 ( Framework Directive, 2002/21/EC ) ~ F ¥ i 4 ( Authorisation Directive,
2002/20/EC )~ #eP~4p 4 ( Access Directive, 2002/19/EC )~ 4 % JRi%dn £ ( Universal Service Directive,
2002/22/EC) » #3v & 7 7 12 p @8 f % T+ dp 4 (Directive on privacy and electronic
communications, 2002/58/EC) - 2 2007 # 11 * 13 p > mE L € 2 i&- H 1+ if ERRaE N
B (2007 &SR Ek) > £ 2008 £ 90 24 PSRNk E LB - F X R HPMAEHK
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Wy
_"\

T A EP L I E B R - o

®

FOR R {7 H4p 4 (Framework Directive) # © § & & ¢ B Bl sz 3 1
BN F ARG B RS 7 g I IR R R A M
/”\?-T""*ll’i”f%?’:’*’ GRAVWERSBP C RANFESE L B2 R o E R
W RS R 2 AR B FURPRBI Ty R Y i R R D
TH o EEINAMEHAIRL E 7 B F endiearib o R IEGEA|RTHT
RRFRE B o b o AR E R A G BIRBE T 0 HB 0 S TR T i 4
A EZALEE SR G c WERL EFL2005F 9 0 & TR

2.7 F3# i (A market-based approach to spectrum management in the
European Union ) 2_ i@ 2 2 2'%, 3 77 #435 2010 # 2 = Bgo ooig 3 7 3> 8¢
B S EM 2 I TR HE S RE 1LY > 2 RT A FHIH ) 2 (Radio
Spectrum Policy Group, RSPG) 7 3% 41 1 T § + i 3 PRF+ & A P-gr L ( Wireless
Access Policy for Electronic Communications Services ) 1o, 4= REP HEB{ 2HE

PRI (¢ AR S AR ) B0 0 T I A F FIE R -

AR T HRALS 352 2 BT R P 2 - AT 8 B e
JRAR? 2 RPIAE G R R T i g R 0 2 SRR iR

F oo M HheT o

A ERTHIRT 2 - 43F7 2R OIHE

HELERPTRELL? 60 > #4-FHFETRNB 2R (2008 £ 223%) - Hid o Bl
WEEETHRE RE P AKARAE 2000 £ 11 7 12 pE SR ¥ 3R T & K¢ R R 2011
&6 T EEH RPN MO ERI S VIR L BRI S 2008 E BT %

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2008:0724:FIN:EN:PDF, COM(2008)
724 5 2 ¥k % & %4 http://register.consilium.europa.eu/pdf/en/09/st03/st03677-re06.en09.pdf - & Af
PR BY fé’aéiﬁh’&d\&éﬁ&{ﬁf;}ﬁ%v FTAE PR T ENE EERT LS

_13)’(0

19 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2005:0400:FIN:EN:PDF »
COM(2005)400 15 $]3* p 1 2009/10/22 -

10 http://ec.europa.eu/information_society/policy/ecomm/radio_spectrum/topics/ecs/index_en.htm >
ttp://www.ilr.public.lu/services_frequences/decisions/dec RSPG/2005/rspg05-102final OpWAPECS.p
df » RSPGO05-102 » &8 3|3+ P 2009/6/10
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NEF LR B 0 SRR A 4 % T H b b 5 R A e P
FRHBZCRPAE2 FHFFLEETT L FIPERFT R RFT I 4
RE oW ETIIFF 2 > FREF 5 T+ (harmful interference ) &#g

e ¢ B BB ET i 3 BT B ¥ 4 (the grant of individual rights of

use) 2.7 3% o o@m At - :;g'wﬂ,ép\»gf%%ﬁ;gfio%gi’f w3 T
FRER SR BB EFd b {7 GRTHFRET I LR RIS K

- BFVRAEFHL Fla 0 R A RR SRR ER AT BB A F
Eei o 2RI RATE -
- MYWETIHARREIRBL - BFT

#2003 & 3F 7 4p 4 ( Authorisation Directive ) eh* /2 B e T 4 p538 22 i3 b

T MR R PRI IV 2P Z E 0 R R B~ PO T BF

AL R AT GBS G AERT T LR RIS d R AT AR

=K

NERMENY 460 ES 1 H2Fd (Wi Maximil 22228 0x g %
H5) o BB T £ EAR M R AR o $0 R BT T R A JRIEZ
FEEARARR L @ AEHE T - 2357 | (general authorisation) > 4B ¥ ¥ &
FRASERENY > Mg #ME L KB4 DY 3F (notification) » 57 &
B AW AT e Y LT EHA R S
B AP H B AR ET T R A RIR R 0 T B T ¥
S B 2 o T R B RE P M P A e N R R L E
FEBADE - LFTARAL > TV RET A URRE PRI X FRER
o4 LB HE B R E s BT Y 5 do B BBk SR G 2 Tt

g LENERP IR > B AT REARPA T N 2 PRI 4

R Ty 3348 2 %4> B4 p 2 RRTHHURIFAH # % DRI P 0 AHEZE FHL

RRRE F T2 BRTANIRIE 3 S ped "M~ [E@@ S £47 ¢ %% 3% > Authorisation

Dlrectlve §2(2)(b) o B ¥ AR A ¥ R T 0 AR RIRIFFATF - R AR S G o > BRI
Mol pEEEd > VT2 BuEL R T

i Authorisation Directive §3(1), recital 3.

'3 Authorisation Directive §83(2).

114" Authorisation Directive §3(3). % PR TR e PR RS TR A S Bk s RRAR

ik o MEBLFEOTFIPHE o
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RS P E G GRS 2 R0 B AR R TN

FA B2 3 EE VR HEE AHARIHIZEBIT R BT X

Rt FERERFTAL Tpid Ay #roligid 2 4o g o
BFT dg 4 Cogit Ao @ 5fdet - RFV 2 051 > & 450

B 2R s () R E BIRRLIZ BB B AR g L
B2 BB EBBUAGET LR E 2 EE R T AHK G L ARG B P
e g (% 598 ) 5 (b) AR RN R H% (5 185 )

B oaFEvhp ik g (a) FreRF (% 29)5(b) B 7 - B3FF 2/ 1R
FEZFM (%105 )

W EEsp ARy c(a) PRIFTEE RRTE (5 358):(b) #3 EHF

N

L R 3 Sk | ’F‘{\k—?"az}(“ 1458 ) T RE - T k28
FRY ATH (c) 5 MaE¥ =i % (end-to-end connectivity ) #73k o & i
B .?=Pl=ﬁ*’é#ftfé’i—ﬁii%ﬂg R N MOTIRIRE B U EE R P TR 2
W@ s (B REHRS 1925 ) 100

B og 2 RAG L AR D (a) H 2 RBAEL MR (B 1) (b) ¥
HE PV ERTRBTARLFBEER ($458)(c) 2§ & (% 67);
(d) RFLAF i i Wk RR] (% 858 )5 (e) A& @%Hm&ﬁi%
ERENE SR A ALY ER (5 1251); THE 0B 2E5RY
A (f) HEASPHOOIGEE » 2 € 4 QLS pE i (B
# % 1lasm)o

B ZEP 2 DTS ()T F LR DR A TR R R(F
77 )5(b) rFEFRRG EBMEFEZEAER (% 117 ) (c) A2

ERERE > ERAERERE (% 163 )

B R () HN VT Y 2 FIAL G ORI N B (AR

15 Authorisation Directive §4.

MO B B ERRARICTI S % 190 0 R B 1 23R 19 G MY 2001/29/EC 2 2004/48/EC 45 4 2 35 %5 4
RIS -
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FRar) BLARRGFEEFZF IR WA B (5 958):(b) Hak
BREYTEAZ U (% 1358):(c) RBP4 4 ~ F 2 R L BT
BAR F 12 89/336/EEC 47 4 » gk 2 £l i chz I (% 1558 )5 (d)
AL R4RHET > ik 1999/5/EC 45 4 (R&TTE 434 ) "L @MLK & 247

Fr (%1738 )

- MWERTHEFRT 2 PLEE

o

i
RSP 2 g LuEFg Rl TRz 2 RBEE - F Mg $148H &

(HES Sl SRR T £ I St T Ak S i

BT 2 R % AL SR BRI > FT LR A RA B

FEFAEF g flr 22k o ¢ ARAM 72 BHERTHEF2ZFRIEL 01
Flo M RRTEIFRY 2 BulifE FERBELFT s T By ATAE 2
2 B R B - AET L dEe L £ 10

BT Ap £ T B et @A BT L e 245 (1)
Forge AR R dp THIRGE ~ PRI BT 2 30§ P dp LR
BAh AR B R S 5 (2) B 4§ ot R R
FRYEFFLREIFLE ;) FHLT I T REWISREEZHTRRAY
R FT LR PG FEEE (A EF L EL R HIT;(5)
PIAEp FRHFEEN > 2P L E R LS 9L EREEE S (6) BFT L 2
RABPEHF R F (D) FLEEFR Y AL A RPERLSE P TR

s
(‘ﬂ}

LGRS (B) B T AR M BT R R R B ERY

(it s - ~Z B EEHB T A TR I 2 AT R B R IEPRIAN 2

pru)

PR B R SRR L REFRE o P AR TR
WEERAEY 2 RA o RATHEAE TR %R RRT M pass Vo

Vo ARERFTFEAFHEET M RRTH IS H Rk T

"7 Authorisation Directive §5(2)~85 (3). R P}t it 6 XH P % & » fIf F 428 ® 4oF U] >
Beipd ot EERAEPF o LU (B4 8 B 7, Authorisation Directive §7(4) °

18 Authorisation Directive §5(5), §7.

119" Authorisation Directive §6(4).
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T AN PRI F U oF VAL o aF g A M AE RR SRR oK
1% B 4% (general interest objective) & » ik T LB 2 2/ > BAFF @ ¥ B E

Btd T3 @R RN OR Y 0 B R TR pRREE Y g AT

o2

b

EFR ORI RTNFREFF BRL L B2ER Foh g oF
ABF o

B~ n7 B HIA K R R RS

xR+ 7 = R P (technology and service neutrality ) 22 #7 3% 2 % $] &

b=l T i;—mﬁ-:g#%w » YA iR Ae T o
- MRHY ZHIREY 2 R A

W RRTAF P AL RPN AR EE IR 2 5 RP B
FreE B R G Bk o FON R 2 g o Bk R g f RETR
GRS IENTE S ST R AR

MArppe? 2 RR R FE RS RATERT B RREFAT S A4 4
2B AR £ TRFE L F AR BrulE g ARG iR L A B R 4
e D R iisgﬁ:m.ﬁﬁzoﬁt:'x ik plie- KT
e 2RI > & R R FRAE R A WA PRIFchE RT AR 17
FI* LA NERT PR ERBFFHIREERAT T2 LR 0 EMR

J}'-E-B";}i/{h" iE J—v—ﬂl] s f,,;b,gﬁxf,;b Ll f),,]n —“ﬂ»ig"J lj{—_gy K"!# (1)

%
&
~=h
ke
h
& %

v ] B PR AR e R T el 5 (2) WA BB A
TAOREE (3) A- KFV T ORFEFE AL AETRY (4) PR
FIE PR % MR = Rz ) o

BB ERE T TR 2 RRD & RE R R EE R R

AR ER RS T F AN DEMTHE > TR ELFAUDT FULAIRIE B

120" Authorisation Directi'e §5(2), recital 12. i & R T4 HATH 1 EH 4R #73 (2% ﬁ
S E] Ty FBl M FEFIEARRKFAR R&TTE4p 4 248 % » 2 & R RA L 45
X PR A E"’"«’f |* H g TR o
1 supra note 3, COM(2008)724, p21. i3 I 2 3% #7#{ Framework Directive §9(5).
122 Framework Directive §8(1).
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R BT3GR A DR A g L g2

o de g R BIRCUH R TR B UF R B AR R P 22

o

W DREERFMELEEIER 4o (1) 2 6% 25 (2) RaEAEE ¥
CRAREP e J(3) FARMRTEI O@aRF R o & (4) Hagv i ag

M2 Pihodor 2T 2 5 A2 B SR 20 ¢ | RAe B L v g

FATE R EH @R > BN A RS AT 2R TR IB
- MR R S

EREEER LR R RERARTES L RS e
%’*éﬂﬁﬁﬁéﬁ%ii?%ﬁﬁﬁi¥m
A BRI FRIBEREL AN Eeries £ UM
oo A REER TR LTS BN e i 2 MR 2
Boplede (1) $EF AEREBRTAHR Y B Bl R R FIBM >
FERE PR R M TR E S DA ROR 1 (2) MRy dIs

BAEHREZRPAL2Z 25 2R HL (3 FANTAEF2Z @+ ¢ ZHALNTA

o ¥k 5 2003 ,&"’;"’;}FI B Sr

# -2 (Radio Spectrum Decision, 676/2002/EC) # H # % o # ;% & (7 1533

[

G35 Sl BTN E G R F
- WA F REBFRINHFFT S

AME GBI ERY > LAEFIEHS B2 L) H0F L S A
7% (hoarding) ¥ 3t 4 o BFF 414 M AL iR MTAF 5 § 0% e
FI* o 22 FERREFRYABEOERES Y Al T o AP g iR
%ﬁﬁ\jg#%’ﬁr,ﬁk,\j{;{mﬁﬁ?gﬁ._",éw*& EETE IE- NI R

' supra note 3, COM(2008)724, p20-21. % it £ JRATH Framework Directive §9(3)(4) - 1& :H"?“:}i

HEE 2 RO B R BB PR AT TR R RNIRIE S 8 T AR R G el

WA e

124 Framework Directive §9(2), i it 1 3% B] %4 38 2L 2.4 1 §9(1)

125 Authorisation Directive §5(2). °

126 Authorisation Directive §6(4). o frdis 2k A7 o ZHdn 4 % ObiES 135 3 K2 P37
GAFWMY Tl et R R Y B2 R L_*i;*i% bon iR X R

L supra note 3, COM(2008)724, p40. 2 i = X #73 Authorisation Directive §5(6). o - % 153k 5%

RN EIR S B OER THRT S R ¢ f R R Y R A K U eh
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C- WHARZL
- MRENT BRI 2 RA

it MBI IRIEP 2 R 2 FTHR T A ARt 3T AR T
e % AR
IR g E S TR BRESEE U B DR R p AT S

-k

B2 ATHE > TE 5 L ¢

FAT & F 0w BRG BB MDY 5 RBUFEIREY 2 RAIZATR L HH
B F L6 cBRG BPHER AR R SR Ll Y o P TR

;1%ﬂ$@’um?%ﬁ%eﬁwwmmw@%ww%ﬂmw@%’mﬁiﬁ

—n

fladFEsr %> 235 >80T £ 4 /$('15;ﬁiﬁﬁﬂ‘ﬁéi€)°iiﬁﬂﬂ
UGS > § R R T IRP g % FERATE R AR T RRTH S 4
& A pedr A e

R T E L

!

P ERARTHEIE BRI BEELEN Y AT EENTER
RS e RS M T 2 ERUaY - BT EPF
%%wﬁ%iﬁﬁﬁﬁ%w@miﬁﬁﬁi*ﬁf%ﬁo%%wﬁ%i%ﬁl@
E* BN ARTHEIZRY > BN C LY L rofs o d BuiE
He L - BT o ARBREEF ) A EERS e .

(2) MERE B

A~ mEEHE

FR? XS FELGEp A e F R & 1981 & ¢ 2 (British

Telecommunication Act 1981) £ H {5 1984 & T & 2 P fe™ » B RF 408 H

CEREC L SRR S R R AR LR S Rl R
TR OER ORI F IR EOERSEGFE T LY L A ATHEF RN G
é:‘ﬁﬂ’f’ﬁﬁwéﬂﬁii@#%"

S =R Piz§9a° b G b H AR F R ARG AR AT AU R
4?' WE A TR (§9a(3)) TP T AIELE Y A S ATOE (§9a(4)) °
P g3 T 4 L B ERESQ)E S K

122



FEEF RPN B o AT ETIREM S G 0 1984 £ T 2R 2
1 F KT % E A (Office of Telecommunication, OFTEL ) » 12 §
REFLELATREDR HARTHEFZRGIE g - vuFE 1 ¥
3% (Department of Trade and Industry ) T & #:i 3 & (Radio-communications
Agency, RA) 5 3 ¥R o &t - B > BRE T AMTHEF AT ARG
AL B TR R Mg F LT E gD S R
ARG B2 LA > BRI T R el o & 1998 £ &M
i# (Wireless Telegraphy Act 1998) # » T » 7 453 4p § afs 4] > 3Fa F 18
F|ZTHP] > @ ¢ ﬂ——*ﬁ Bz > N Fa T R R (Wireless Telegraphy
License ) - 2001 # & R § » 1 ¥ 3747 p4 prdt 4 32 Martin Cave 28 (7 & ST
F 122 #3147 7 (Review of Radio Spectrum Management, i #i- Cave Review ) »
32002 & 3 P F A GNaRE o Hikkw ﬂﬁzfj—_*iﬁ;%?ﬁ’ Falies 384 0 4o
R g 2 A IR S AT O RE LD ERTER

ek 2 A
B #H#ARZBAREAY

"EERE 2003 & T FEAEFIFEHELED > BRI £ 57 RT 2003
# i 3 ;# (Communication Act 2003 ) » “T Fe b WE B HIZHS  BHET BT D
1984 &£ & 572 ~1949 2 @ 7 572 ~ 1998 & & T 572 ~1990 & B 32 & 1996
ERFZEAMIEY S AEEBH R FRESEE T BT TR R AR
A hERTAAMOL R €22 - ATl B3 L § 2 ¢ M Ofcom( Office of
Communications ) » H & » 2006 # & 5 7 ;% ( Wireless Telegraphy Act 2006 ) =
F)3T o X B3 1949 & - 1967 & % 1998 & dm A 502 S 1967 £ s 2R
(g )iz 1984 EF 12 % 6302 2003 £ W M E R IES 0 £ p 2007

E 20 8 PARE(T o

BAEHE IsC R S % 0 OFCOM &£ 4 7 B 3l sdh p o 1 2o a2 3 2 5 i o

BOhttp://www.ofcom.org.uk/static/archive/ra/spectrum-review/index.htm » % & F]2* p : 2009/9/10 »
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+ National paging

+ Data networks

+ National and regional PBR
« Common Base station

« Fixed wireless access

» Fixed

2005 # | - Wide area PBR, on-site PBR

and digital PAMR

2006 & | « Emergency services

2007 & | + 2G & 3G mobile
+ Aviation & Maritime

communication and radar

2008 # | « Mobile satellite and satellite | 2008 & | - Wide area PBR, on-site PBR

fs shared with terrestrial services and digital PAMR
+ Radio broadcasting and + Emergency services
television broadcasting « Commencement of 2G and
3G mobile

2009 & | « Aviation & Maritime
communication and radar
« Completion of 2G and 3G

mobile

2010 # | + Mobile satellite and satellite
is shared with terrestrial services

+ Radio broadcasting and

television broadcasting
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2. Ofcom makes
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likely network
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| |
h 4
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3G 3rd-generation

ACP adjacent channel power

AIP Administered Incentive Pricing

AP Access Point

APT Asia-Pacific Telecommunity

ATSC Advanced Television Systems Committee

CALM Communications, Air-interface, Long and Medium range
CAPEX Capital expenditures

CDMA Code division multiple access

CMAs Cellular Market Areas

CSMA/CA Carrier Sense Multiple Access with Collision Avoidance
CvVO Commercial Vehicle Operations

DAB Digital Audio Broadcasting

DMB Digital Mobile Broadcasting

DSA Dynamic Spectrum Access

DSS Dynamic Spectrum Sharing

DTT Digital Terrestrial Television

DVB-H Digital Video Broadcasting-handheld

DVB-T Digital Video Broadcasting-terrestrial

DVB-T2 Digital Video Broadcasting — Second Generation Terrestrial
EAGs Regional Economic Area Groupings

EAs Economic Areas

EMS Emergency Management Services

EPS & ETC Electronic Payment System & Electronic Toll Collection
FCC Federal Communications Commission

FDD Frequency-Division Duplexing

FRC Federal Radio Commission

GSM Global System for Mobile communications

HDMI High-Definition Multimedia Interface
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HSDPA High-Speed Downlink Packet Access

HSPA High Speed Packet Access

HSPA+ Evolved High Speed Packet Access

IEEE Institution of Electrical Engineers

IMS Information Management System

IMT-2000 International Mobile Telecommunications-2000

1P Internet Protocol

IPTV Internet Protocol Television

ISDB-T Integrated Services Digital Broadcasting-Terrestrial

ISM Industrial, Scientific and Medical

ISP Internet Service Provider

ITS Intelligent transportation system

ITU International Telecommunication Union

KBC Korea Broadcasting Commission

KCC Korea Communications Commission

LBT Listen Before Transmission

LOS Line-Of-Sight

LTE Long Term Evolution

MAC Media Access Control

MBMS Multimedia Broadcast Multicast Service

MEAs Major Economic Areas

MediaFLO Media Forward Link Only

MHz Mega Hertz

MIC Ministry of Information and Communication

MIMO multiple-input and multiple-output

MOD Ministry of Defence

MSAs Metropolitans Statistical Areas

MVNO Mobile Virtual Network Operator

NLOS Non-Line-Of-Sight

NPRM Notice of Proposed Rule Making

NSA Network Sharing Agreement

NTIA National Telecommunications and Information
Administration

NTSC National Television System Committee

OECD The Organization For Economic Cooperation And
Development

OET Office of Engineering and Technology
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OFCOM Office of Communications

OFDM Orthogonal frequency-division multiplexing

OIG Office of Inspector General

OOBE out-of-band emission

OPEX Operating expense

PFD power flux density

PMSE Programme-Making and Special Events

PPP Public/Private Partnership

PSST Public Safety Spectrum Trust Corporation

QoS Quality of Service

R&O 11 Second Report and Order

REAGs Regional Economic Area Groupings

RFID Radio Frequency Identification

RSAs Rural Service Areas

RSPG Radio Spectrum Policy Group

SDR Software Defined Radio

SFR Spectrum Framework Review

SIFT Signal Interpretation before Fourier Transform

SIGCOMM Association for Computing Machinery's Special Interest
Group on Data Communications

SPTF Spectrum Policy Task Force

SQBs spectrum quality benchmarks

SURs Spectrum Usage Rights

TDD Time-division duplex

TDM Time-division multiplexing

TTA Telecommunication Technology Association

TVBDs TV Band Devices

TVWS TV White Space

UHF Ultra High Frequency

UWB Ultra Wide Band

VHF Very high frequency

VIPS Vulnerable Individual Protection Services

VoIP Voice over Internet Protocol

WAPECS Wireless Access Policy for Electronic Communications
Services

WiBro Wireless Broadband

WiIMAX Worldwide Interoperability for Microwave Access
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WRCO07 World Radiocommunication Conference 2007
WS White Space
WSDs White Space Devices
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