5524% #55% 2013F 98

TV 30| E AL 0| A 7

s AMHL S

o2

I.M &

aﬂ_wwm A A0 28 99

240 A } 7 El A=

v)=e] A, 2009 34
(National Broadband Plan)°l Ul}
20209744 ¥
HagoE SuY AYS 2
F ) 2o 47 2 01% ARNER TAE 9E
& A 7]#91 PCAST(President’s Council of Advisors
on Science and Technology)= 2012'd 7¢ 24| H3A]

WIRELESS DATA GROWTH LEADS TO SPECTRUM DEFICIT

1200%
Traffic growth per cell site
900 925%
600 512’/
300
197%

2010 2o1| 2012 2013 2014
400
- i

H e ..
T
200 275

Spectrum surplus/deficit

(T2 1] 74 Eefg Z7lel) me ol 553 wist ol

[ )
[
>
T
$
N
o8]
N
S
3
tr
L
s;
4>
)
12
el
|

F7F gestr] fg HEE‘?H‘: El ﬁ% Ll HP A
i o e 2atd S E Z9
W74 Hd} 600 MHz 9 & ©]4e] F2
BE o3 A3 woto] 345 Ag ol

e Fo 2 w55 FAE
Fu4 ZHo| dgo g DTV Aujaz2 9 A
3 HAEE TV ghe|E 29 o] 2(TV White Space :
TVWS) el tfsff F8 AF5S THOE B
Hilo]l JF L glom, old tigt % Zﬂ U |
T, 5 YA AH A Fo] Sk A E Y
alp}[9]“[13].

= Vol M e gk FAFA Mu Az HE 7t
SACE Qs #H AR Y vt 7Y
A= TVWSe| o gt 3“419] 7143 B AH| A
%

P& W 2=

Full power BS 22

¢ N
A HEES

B - R
B zaistx 22
HHYE U
(38 2] 2012 102 715 A AlA DTV A3 F=0]¥

2 AFE vHEs A9 20133 AEREALSICT) AN EAIE e AFAAZ A S

21



Am
A

Xl-TV 3}0|E AL 0|A 7|&X= 3l MH|A SE

[Sx=}

A”aEd slo] B4 249 TVWS DBol o % 7]
£44 A% W) 22 TE EFOR A 39

IETF(Internet Engineering Task Force)2] PAWS (Pro-
tocol to Access White Space DB)oll T 3 2 £<] 14
ZREZ HR el duE ofAolth 3 H
AYH L A= 3?‘419] A AH A o g A
ME €22 B35 vhrdsta g

I WS Fol ¥ 53

vast Aub2 0 2 712 Wi-Fi thH] 9ul] o] A}e]
+ AWYAE 7HF S FFHgo] S8,
vV HJ%%EE 3E 1 GHz P9 F3k4 g
T AGA(FHALE AHEHY YA e gl
2 Zodn, o= DTV M2 Ag o] 5 &
FH A 4o A 51 Atele] Fobg g
(470~698 MHz)°] °]ol Tt
TVWSE AHS 7hggt Ad 71 A& Aol s}
DR AY 540 g AHAE AEHOE o

S0k gt &, A7} TR P

EA A el

M3 9] @ FolE Aol 7HE TVWS A 3
ERIE R CE s i )

Cities like Manhattan are
Mgl not potential deployment
markets for IEEE 802,22
Technology

Manhattan,
New York TV
Channel
Availability
Urban City
with very high
population
density

Kinsley,
N Kansas, USA

TV Channel
Availability

Rural Town,
Moderate
Density

xpx

T e

(b) ZAAIHAAL 71E8 AY
(22! 4] TA3} 7oA Fe) A2 7H TVWS g 4 v

o= W EEARA FH Y 59 A 713
A HHE A 9] .91 8] (Federal Communications Commission:
FCO)= 2008 1199l FCC| A 1A 27A& 95
& A%, TVWS F35E Ty A 5 e ¥
w3 gjod oz st o] F 20101 923} 2012
W59 F oWl AR Jletd NgEs %Eé}“

o, Aol A MAASZ 71 FuslA TVW.
A D AH| A 28| HAHS A ety 311-4110],[17].

32 92 upa

o1 O

S P2

G AEEA FHE FATH AEFAA
219 3](Office of Communications: Ofcom)= 200741
12€ DTV %3 o] & A5 = “digital dividend’ 73
T Gl tigh o] & HWekE A vt Slth “digital
dividend’ & Z 256 MHz®| 9% A71E 2t TV-



BEBHIKBREE $24% HO% 2013F 9A

WSt 9(interleaved spectrum)3} 136 MHz ZL7]1& 7¢
= “cleared spectrum’ GO 2 FAH o] i
2009 2¢¥el= 2" EY A3 TVWS DBell A
L7EE F2 dSrHE gEsien, 20104 11
g TVWS DB 7|8 TVBD(TV Band Device)
A2 AR RS P A 0= Akt v o,
© TVBD® TVWS AHES 8&ahe 34 Al
%‘i—ﬁ% F7stgen, 20139 19 109704 &£ 4
g AT g S Agsigich 23 1080+
A = 5ol TVWS &85 91k A3 Aujx
o BT A0 T o AE D, 2014F0]E M2M (Ma-
chine-to-Machine) A1 H] =8} 75 $}o|z}o] 722 tjak
gk M FA FE AHI AT AlgE AR ddE L

N
e

O v 0o
(})\}]\ q_[l‘)],[ZO]’
33 7E AR

+H 33 919 3 (Buropean Commission: EC)E f
g Ul TVWS AHlAg 48] JaaE §8 7
29 7]&A QA Ele] vy IE AM )& nf

Ao WQAE Q4a, oo g3 #ad ATE 7
5ty gtk -1 54132 % (Conference of Euro-
pean Postal and Telecommunications Administrations:
CEPT)S TVWS thelol 4] 1A ght] 9 /1% 48<

9ot W= A9k(Spectrum Engineering 43: SE43)

~

& TG £3 F F3 W TVWS AjH] 29
L 45 A8 223 71E Wl A &
7HE “Report 1859t ‘Report 186 7]% B34S 2013
1] FAHOR FA Ao,

4 4z 374

dE2 2008 108914 201008 78744 A whA
A QA el A Faire] g4 o] &3 9% ZH
ATE 33}t9] ‘the New Radio Wave Industry Crea-
tion Strategy’ S Z ¥t vl ATk T Y& FFA
ME 2011EE FIb o] &3 A 7 9 oA

3] 918 A Fo45 HuE A oy 2
AR wpsre] 2hslof Yo,

g

35 2L TVWS 7| &™ & S8

TS 3 TS a2 £ 250 0
of Bl (T WEEASIA) T2
£9 % 2438 A9 AA T 211UYH 2

AHoR BEL ARG G 4000 A
AWA 2 371, EFANG AR 5 F 20

ﬁﬁi-‘,} AHb HOXH = 74/\)\]04( H]—HC]—;H A, =%
1972, ofolt] &)} Al F AXARAFEA, A
FH AL 9E, KT, BEEY o] H)o] Sy TVWS A
g AH2E e Ay SAE ARG E TS
ATl A TVWS A8 Au| 28 7gh v op®]
20123l = TVWS 71=7]1E 459143 & 3t
] TVWS 71&t4 0l that Auje) A5S A
om, gl 9l & tigtuls Fakg Bl A4
(¢hol W Az HAG, 201330 = v R F3
o] TVWS &4 wnto] FA o] TVWS DB +3
gAY A2 220 9% HE N 3 AHA
9 v DB 9] Q33 A T3

983 9)

o2
o|r
et b

o KN
e =

14
=,

IV. TVWS DB 7|&5% o F&

B

2EZ
41 O]= TVWS DB 7{esist

FCC OET(Office of Engineering and Technology)=
20109 19 TVWS DB AR AAE $ls] B9

FYAZIE AT AANE B Bgrom b,

23



2011 1€l $A4H02 979 AJAE 2ARE
AA stk 2011 FHE Alo] AR AZETE A FA
DB AAALE MR H o] HFH 2= F 10719 ¥4
A2 7E TVWS DB 7ol A=240.2 defsal 9)
t}. TVWS DB AF3AH= 20119 39 FCC OET7} 3
st A WAl 35 HaFs AFCE, dAldE A&
Z o2 TVWS DB 43 /Mg 2agsta o,

v=tel M= TVWS DB #9<= 18l TVWS 7<
14 F9 o179 DB AFdA TF AR 3, AEE
&4 AA F52 FAIEL Atk ol FF TVWS
719k Mu2E sk B o], DB AFIAF 7F Al

4

e

olE F713h, FCCell oJaf TE50 A o> A
Ao 2 HIEojof st F41717] JHE FHE
bl 52]o] Sitt. DB AFAAF A4 dgo 2= 20114
1293 201249 39 AHEH BEx 9 dFolr}
Z}z} FCC OET F3¢] 4547 TVWS DB B 2EE

E3a AR, 8 Yol T2ol FY

459 DB HIZES AR5t Yre,

42 = TVWS DB 7{&t&l &

tlo

Ofcome 12+ ¢4 H3& AH]2of 7k o3k
A 7] S8 THEHNE 2HEH AA T
& 7 A9 g A a2 AEsk
w202 A8, A= vl Y TVWS D
A =& FEsy o

g=roll A 9] TVWS DB +9< $I3 TVBD &
A8 A& 7HE TVWS g A4
228 d78E AAE 7N itk
Z QI8 TVWS DB #Hi-atofl thet 7Ha weta}
A H4 o 7hs) wgto] 4l i E FAR

1o
2

o L oNL N

o]

OII,
z
1w O & ofp

4-3 IETF PAWS

[ETF+= 2011 6958 =9 WG(Working Group)
< 7793k PAWSEHE ©]5¢ TVWS DB A&
ZEZ ZFNES A&Hoz Agsty doil
EFS TVWS DB A4S St vAYUE S H&
ZEFZS HE5tY DB & A9 (query) B 5 Hres-
ponse) WAIA] F&lo tjet FES F8 FHO
2 F732 gtk

23 64 34 ¢ Ao Eo] Al 'PAWS Draft ver.6'
EFTAZE ZAE e Adeoln, £ FAdAME
TVWS DB 7| & & Z2ES AHdA s
H|23lo] Z2EF vA]A] 917y 22 HTTPS el
9y, Z2EF Sy So] alEe] i

[kl rlE |-

A

4-3-1 PAWS 7|2 *2|2py

PAWS A2 #E& IA 717] 55343 7H A
FAHg 0.2 o) o)A k. thee) <E 13} [1
1= TVBDS 27] 717] 558 98 27HE &
28 W&-E Yepf 2L ) o] 714 ‘Master 7]
TVWS DB 43 3 &0] 7453 TVBDE ¢

R )
NN

=N
S

e
e

5O 2 ‘Master 7|77} TVWS DBZH-H 714
4e g 98 AL E Do (19
6] 7ol F seAe AA Yt E DA
‘Slave 7]7]’= TVWS DB} A4 H&o] B7H53H,

)

<E 1) TVBD %7] 5234

« 12A) ‘Master 7]17]°7} PAWS WA A] A5S $4]
AMu] 2 oA AHE 7H58 TVWS DB URL(Uni-
form Resource Locator) ZHE J&

« 2Q2@A) ‘Master 717]"= A=€ TVWS DB} HTTPS
AR 4 2 24

- QA AE AL Master 717]° 715 M7 Al TVWS
DBl 2713} WA1A] A

- (42A) TVWS DB7} ‘Master 771’256 27|13}
AR FA AL S HAA S

« (524) TVWS DB7} Au] 29} A% 3| 'Master
7] 7]'55'_ T =

= o071




BEBHIE B $B524% B5% 2013F 9A

G;o;?;:ation L s || Master Device
atabase PUT)
ttos (TvBD
(WsDB) Ri‘i’iﬁ‘lg,—: _____ == 7 Device ID; )
_________ Serial number;
TVBD Enrolled in WSD 7 =~ Antenna height;
TVBD lecation within Country ‘
e '
:?w‘tjg::::;ght <30m? poaton b aecurecy)
i Device type;
Valid device type? Device owner;
Yes lm - _ Aﬂ&wem Contact (email, address
T 7= === =~ | Registration process
Successful
No oo Answer 2
Tttt
TTme—a] Unrecognized device

[Od% 5] Master 717]9] TVWS DB S&34 7

CE 2 TVBD &7 7H Ad %9374

- (1RA]) ‘Master 717]’7} TVWS DBl 71H& Ajd &
o WAAE HE

- @24, Slave 717] AHE A)) ‘Master 7]7]'2F TVWS
DBE ‘Slave 7|7]' AH 715 el dist Bxe]
AdsH4 < 7

- 39A) TVWS DBE ‘Master 7171°¢] 7H& @ 2
WA e SF dAA S

- @2A) Master 7171’ 7H A A BH HA|
AE TVWS DB A%

- (5%4)) TVWS DB+ ‘Master 7171’0l 7H A'd A
£ E5 AR g3 5 dAA As

Geo-location =+ | | Master Device
Database (TVBD)
(WSDB) GED _ -~ | Device ID;
Jest (s - Serial Number;
Ri% Device type;
TvED _.-- - Location (+ accuracy).
registered?i- ~
Yes |~ . _ _ Answe,1
=~ ::‘_\‘\_\) Channel request successful,
Te-a with channel count and list;
Yes | An T~~~ _ |Powerlist;
T Swer 2 | Channels sensing;
i, Refresh list timeout.
Nof~w - Aﬂswera Tte-ll | Channel request successful,
N :-::\_‘:-\._) with no channel available

- Channel request
unsuccessful.

[0 6] Master 71719} TVWS DB 71 Ad %91
34 NS

‘Master 717]’& &3l DBl f<°] 7+53 TVBDE
ofml gt

4-32 PAWS CHAH ME X2|2pd

TVWS AHI 2 245 913 A |A TAIE Master
717 TVWS DBl URL R E 537 9@

Eig=s

‘Master 717’ TVWS DB A H 2| ~E 7JA1E 9
3] ‘DB listing server’ol] 714 0.2 4slo]oF &,
FEAANZ 71EASE 159 olHel Faf=ofof ¢
t}, [29 7] ‘Master 7171’9} ‘DB listing server” AF€]
o ZREZ AR Ao 7 FAS e Atk

‘Master 7]71’¢] 2715} A& GubH o0& 77
& T 7SRRI WAE 459 Master 717]” 9
Aol AZ wf FYH) ol s 278 AL F
T AN 71/ 8 Al A Aol TSl

|
|  LISTING RESP
P
\

[ 7] Master 7171} DB listing server AF¢]2] 22

oH
e + L L L PP +
| Master Device | | spectrum Database |
b i it + b Bl +
| \
| INIT REQ \
oo d
|

[18 8] Master 71719} TVWS DB Ato] 9] %7]3} 74

25



AR Z NG 7l A 1 LFHE J%EME%
& AHE TVWS DBo| Ag3iA Eth ‘Master 7]
719 7HE Al 87 HAXE FAISE TVWS DB
875 ASAYF 7S Ad HR

A

.
e e + e e e
| Master Device | | Spectrum Database |
L P L + L EEE PP PP
| |
| AVAIL SPECTRUM_REQ |
| (AVAIL_SPECTRUM_BATCH_REQ) |
|-ommmmmTen e T T -]
| |
| AVATI, SPECTRUM RESP |
| (AVAIL_SPECTRUM_BATCH RESP) |
[ € rmmmmmmmm o mmtomm et |
| I
|  (SPECTRUM_USE_NOTIFY) |
N -]
| I
| (SPECTRUM_USE_RESP) |
[€mmmmmmmmemmemem e mneeas |
I |
[28 9] Master 71719 TVWS DB Atele] 7hg 3d
23 A4
------------- + Y fommmmm e
|slave Device| | Master Device Spectrum Database
------------- + 4rmmmmmsccenmaen} jemmmmssessessceneee
|
| AVAIL s REQ

[12 10] Slave 71712 RE]e] 7H A 24 A2 HA

26

717k o] WAlE S/ HWAIAE ‘Master 7]7]°0l
93tA itk
TVWS DBell 23 H&E & g1+ Slave 71717
AL, 7HE Ad S YEIAE ‘Master 71717}
‘Slave 7171’5 tiAlgted TVWS DBl 714 A4 &
HE 9¥ste $4& s Ak

WA ‘Master 7]7]’= TVWS DBl 813 “Slave 7]
7P AE| 2 8 E THg o R 9l AR S S
Atk 2, ‘Master 71770 thal DAA7 Eoto] 7}
& A Aol 5918 7%, TVWS AHAE 9
3| ‘Master 7171’9} S15¥ “Slave 717]°9] &91& 4
gk 7hekst gJeje] 7171 491 F8& s "k
ol& $lall ‘Master 7171’ ‘Slave 7]171°¢] 22} 4
He}l 7|E 2 EJrT’/‘rU]H AE7} ZE HARAE
TV- WS DBell 5387 H i, o] 2 &3l TVWS DB
= 3 “Slave 717] of tigh 78 A AR 7HsAd
o1& #etsiA

=L o

l

1

V. =HQ TVWS Al AMH|A &

A TVWS Al AR 2 )= 2o
g opz a7} A 0187]7}x] thoral ag)
=3 Atk vlE AVl ek Ed I AP X
A

Yol Z2ulA 719 AY %Xl ol

H AH2E Agsty ot

2~FEH T ‘Bute’ XA BT(British Telecom)
g TAHSZE TVWSE 0|43t PTMP(Point to Multi
Point) HEf Q] FAEA AJH ME]AZE AJg5ET Q)
oul B AN Az D AL D F
AF SR FAE AaAde] A E =AY
A8 o] 2EA 9 EZZY I} T A AIRAS
Bl AR, M2M, 1A 7IRE AR|A 5 oEet
TVWS $& AH2E Z8sta ol

AA=o = 53 %9 TVWS DB 7+£S &



&

=

BHIEPE: $24% HO%K 2013F 97

CE 3> =il 9] TVWS Al A H] 2 & 3KSB : Spectrum Bridge)

=7} AH| 2 Al A 2954 o
#%9 DB H& 7t
arjel olEy 2009. 10| Z&rd a9 2 #A Dell, SB, MS
SB,
ZAlE I 2010. 6 | ZFn2Aol g} Akob gl Aber ZFnf2Ad A E P AL
=
= 94 A= 2010. 9 27 B $F o537 |SB, afwe WY, +F
49E
20lE A g 2012. 1 T 3he TAEE SB, TVBS
7HE-El
NNEE v 4
T& A AdEYl | 2013, 4 drghe Qe ALE o, &
SB, MS, 7]}, 44, Neul,
o]FEA 2xEY, Z+= BBC, BSkyB, Arqiva,
M2M, 2012. 3 71 H 2] X A A =4 5 BT, 7AHA AMHE,
A 718 Mu A F TTP, Adaptrum,
F= M FLEE
PTMP &4, R sjor maAuy =  |BT BBC, Strathclyde st
Fojel e, | 20123 | T ol Z]; Steepest Ascent Ltd,
AUlE J8E EA = o= Berg Design, NetPropagate
g Ao ®upd w4 | 20114 | TVWS & - 374
}‘\l-al;( Oﬂ,
nopg | Wi, ZPkE e, | ) *u}EzTﬂ ];*1 uj . |IDA, MS, Star Hub,
° - M2M 5 ' - ﬁi}ﬁ ﬁE " | Infocomm Research
10 O
TV W AH|A 2& FICORA, Digita,
gs HXE, 2012. 8 223 LA Fairspectrum, Nokia,
DB A% HAE Turku 2 Aalto o3}
TVWS WES$ 3, 97 5 = =
Ak 2 7o) = 2013. 1 - 7 F MS, Adaptrum, SB &
= T2, Z<, Neul, TENET
ol U9 gEY 5 | 2013. 1 | A= - ’ P ’
do gl i 013 ol =gt CSIR, eSchool, WAPA &
_ 75 gfo]gho]
& i T, AFH A2,
A~ A&} A /A 3 2011, 11| AF, FF - b A
G AHl A

27




Am

TV SOIE AT0|A T|EHH 3 AfY

>
ofn
o

ted F2 3 (Turku) A1 W 40 km® G ¢} Woll A TV-
WS AR AH 2 Al B4 07 sl WISE(white
space test environment for broadcast frequencies) X 22|
EJ} Z]SEE]_/ olr/]_[47]

ofx 7t Arkell A= 2013 1€ mpo] ARAZE
S THoE HYE AY F5E T TVWS U E
93 F=o] YL 1011][48] Yol N = L
& FHOE Aol ZehE Wl TVWS 78 A5 2~ <l
Byl Mu) 2~ AZS 93 A8 Alo|E L] A3
Q"? 011;].[49 E e A /q]yq]x%oi X]ng] 911—

TVWS AW AH 2 @bl thef HojFal o,

el A, 20139 79 v FEAS F
DB H& 7]9ke] TVWS AW AH|2E 918 A4}
Aol T 53] Fo] AAAG AFo] Sa ¥ e
™, 201313 129 FA A Sl TVWS A AH| 2
NS BER A7 AR 218 Fo got

riel
N
2

Ao M= TVWSS] A& A2t 2 TVWS A
FE&sE A AAATA S oA FE
7144 §3 9 [ETFS TVWS DB 4 Z&
sl A Eokeh ¢k 3 TVWS DB
Zigie 2 $EI Ole TS Al AuE A E

ol
m)-'

TVWS 713 TAEA Aul2g] £ R4 E

o Z502 Q8 oHEs AL e AMEE §
Aol 95w §ERE ARGl TH5aH, ARE
=, A e, AFIT Az 75 5 A
AL & B2 B N2 Felo AuE A4 F
A REA FFHo] 7k AR gAEHIL Sl
53], DB &S 59 Fug Ad #F AAe
n] ko] PCAST 7143 HIMo AF3ta%ol,
&5 theFst o] EAlghe Far A4S 584
02 #He, TR F e ANZVE ALE Ay

[\
oo

—

7 9tk oo TVWS A&z A E nfeto g
# Fopr AdHY AA FE5E e AN
DB 7|9k F3b 4 B2 A AA 75wl
& 0% AL Q& =97} A s|ofof 3§ Ao 7 ¥
T

e 2 o

o~

3 o =
HI1Fd

[1] Cisco, "Cisco visual networking index: Global mobile
data traffic forecast update, 2010-2015", Cisco Visual
Networking Index, 2011.

[2] €3, "4G At} = ol SR
gwa KT DIGIECO FOCUS, 2011’“3 124.

[3] J. Schmidt, "Spectrum bridge", TV White Space Solu-
tions, Jun. 2012,

[4] http://www.broadband.gov

[5] Executive Office of the President, "Report to the
president realizing the full potential of government
-Held spectrum to spur economic growth", President s
Council of Advisors on Science and Technology, Jul.
2012.

[6] o1, "=, 3T 109 W 500 MHz 2
7+ N FR1", Jowrnal of Communications & Radio
Spectrum, vol. 41, 20113 9.

7] AQFE 9, "FoFe] B4 Bule] Aul
e 4 ekl B9 A AR

J 2011"4 12%

-LI—lN

2o FAE S F4 9

', High-speed Network Workshop,

[9] FCC 08-260A1, Second Report and Order and
Memorandum Opinion and Order, Nov. 2008.
[10] FCC 10-174, Second Memorandum Opinion and

Order, Sep. 2010.
[11] Ofcom, Digital dividend: cognitive access, consul-



BEBHIKBREE $24% HO% 2013F 9A

tation on license exempting cognitive devices using
inter leaved spectrum, Feb. 2009.

[12] Ofcom Consultation, Implementing geo location, Nov.
2010.

[13] M. Nekovee, T. Irnich, and J. Karlsson, "Worldwide
trends in regulation of secondary access to white
spaces using cognitive radio", /EEE Wireless Com-
munications Magazine, Aug. 2012.

[14] http://en.wikipedia.org/wiki/File:Worldmap digital
television_transition.svg

[15] Spectrum bridge, "White space trial networks: Re-
sults and next steps", Super Wi-Fi Summit, Feb.
2011.

[16] A. N. Mody, G. Chouinard, "IEEE 802.22 Wireless
Regional Area Networks (WRAN): Removing digital
divide and enabling rural broadband access using
cognitive radio technology", 2012.

[17] FCC 12-36, Third Memorandum Opinion and
Order, Apr. 2012.

[18] Ofcom, Digital dividend: Geolocation for cognitive
access A discussion on using geolocation to enable
license-exempt access to the interleaved spectrum,
Nov. 2009.

[19] Ofcom, White space roll-out expected by 2014,
Computer Weekly, Apr. 2013.

[20] Ofcom, Ofcom reveals next steps towards 'white
space' devices, Nov. 2012.

[21] http://www.cept.org/ecc/groups/ecc/closed-groups/se-43

[22] CEPT ECC, "Complementary report to ECC report
159 further definition of technical and operational
requirements for the operation of white space de-
vices in the band 470-790 MHz", ECC Report 185,
Jan. 2013.

[23] CEPT ECC, "Technical and operational requirements

for the operation of white space devices under geo-

location approach", ECC Report 186, Jan. 2013.

[24] =S E A AR S, Spectrum Policy Trend
& Insight A|48%, 20133 24,

[25] S5 A93], "TV FF ) < (White Space) &
& 3 AEI A EAE ek A9, e Vel
A, 2011 12,

[26] () &AL, Tk FuiR AR
(?h B FAAw A (] d”klal”, 2012
94

[27] WSdb LLC, Proposal to be Designated TV Band
Device Database Manager, Jan. 2010.

[28] Telcordia Technologies, Comments of Telcordia Te-
chnologies Proposal Seeking to be Designated as A
TV Band Device Database Manager, Jan. 2010.

[29] Spectrum Bridge, "Spectrum bridge response to PN
DA-09-2479 proposals for designated TV band data-
base manager", ET Docket No. 04-186, Jan. 2010.

[30] Neustar, Proposal for Designated TV Band Device
Database Manager, 4. Jan. 2010.

[31] Key Bridge, Proposal to Administer a TV Band
Database, Jan. 2010.

[32] KB Enterprises LLC and LS Telcom, White Spaces
Proposal by KB Enterprises LLC and LS Telcom,
Jan. 2010.

[33] Google, Proposal by Google Inc. to Provide A TV
BAND Device Database Management Solution, Jan.
2010.

[34] Frequency Finder, "In re ET Docket 04-186 DA 09-
2479 OET Invites Proposals from Entities Seeking to
be Designated TV Band Device Database Managers",
Jan. 2010.

[35] Comsearch, Comsearch Proposal to be Designated
as A TV Band Device Database Manager, Jan. 2010.

[36] FCC Public Notice, Office of Engineering and Te-
chnology to Conduct Workshop for TV Bands Device

29



Am
ba

2l
b
a
=
=
>
ofn
o

Database Managers on March 10, DA 11-404, Mar.
2011.

[37] FCC DA 11-2043, Dec. 2011.

[38] FCC DA 12-466, Mar. 2012.

[39] FCC DA 13-1472, Jun. 2013.

[40] FCC DA 13-1401, Jun. 2013.

[41] http://datatracker.ietf.org/wg/paws/
[42] PAWS Internet-Draft, Protocol to Access Spectrum
Database draft-ietf-paws-protocol-06, Dec. 2013.
[43] Spectrum Bridge, "Improving access to high speed
broadband", White Spaces Success Stories.

[44] Spectrum Bridge, "TV white spaces powering smart
city services", White Spaces Success Stories.

[45] M. Brew, F. Darbari, L. H. Crockett, M. B. Waddell,
M. Fitch, S. Weiss, and R. W. Stewart, "UHF white

30

space network for rural smart grid communications",
IEEE SmartGridComm 2011, 2011.

[46] Cambridge White Spaces Consortium, Cambridge
TV White Spaces Trial A Summary of the Techni-
cal Findings, 2012.

[47] T. Parker, "Europe's first TV white space licensee
to use Fairspectrum's database", FierceBroadband
Wireless, Aug. 2012.

[48] http://www.whitespacetechnologies.co.za/

[49] https://sites.google.com/site/tvwsafrica2013/home

[50] ZDNet, Super Wi-Fi goes commercial in Singapore,
Sep. 2012.

[51] PlefF 23T HEAR, "TVWS AlEAH 2
570 A2 A, 20139 74,



BEBRIRSEEES $24% $B5% 2013F 9A

= Xl =
i F 3
1999 2¥: <risty JHEFAIFE
3 (Zh
20013 29: AW ARFE (F

SHA A}
20034 3¥~20064 12%: MEAREA
() ARENATL ATy
20109 8¢Y: AUty HRFA Y3}

(&F8HAh
20109 89 ~2013\9 4¥: $AY L AAFHENATLA A
T

20134 6

A~&A: AT Ve gy AT
[F ZAE0H Cognitive Radio, TVWS, 7HJ&4, Ful5 2

%714, SONAR

1985 2¢: MEAHN L A3
3 (F3Ah

1988\ 29: AAthsty ARzt (3
841 A

1999'3 109 ~20001d 39: (F)eh=+4 3}
A FdATA YA+

2000 39~20033 109: (F)FFU

FAAY "
20063 ~&A): TTA PG704 9%
2003 114 ~8A: FFARNTH3I 7&ALF A+

N o

[F BHEOH F34 A4, Agad 28 714, TVWS,
5

$71%, FAEA A9

RN

)

>~
T

o o =

= =

1986'd 2€: M7di gt AAgetat (¥
s

1988 2¥: ANt WA (&
SRS

1994 59 FaY S Zeleay o)
s ANARNZHT (FHA

20139 1€ ~&A: mPARGER TV
solE 2ol ¢gATY 9%

20139 19~8A): = 25513] CR-SDRAT73] 91907

2013 1€~8A: 552183 gdolat

19959 94 ~&A: ANt JRFNAAFTHE wF

[+ #2420} Cognitive Radio, Software Define Radio, TVWS,
ol BAAILY, A3 WEAg 7Y, UNE ZEH 44

(o

31



