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1. REFCCIZHITHBIMELEDIRFTIN:

& 30k

[1] “Unlicensed Operation in the TV Broadcast Bands Additional Spectrum for unlicensed
devices below 900 MHz and in the 3 GHz band,” Docket No. 04-186, Dec. 2004.

[2] “SECOND REPORT AND ORDER AND MEMORANDUM OPINION AND ORDER,”
Docket No. 08-260, Nov. 2008.

[3] “OFFICE OF ENGINEERING AND TECHNOLOGY INVITES PROPOSALS FROM
ENTITIES SEEKING TO BE DESIGNATED TV BAND DEVICE DATABASE MANAGERS,”
DA 09-2479, Nov. 20009.

[4] “SECOND MEMORANDUM OPINION AND ORDER,” Docket No. 10-174, Sept. 2010.
[5] “ORDER,” DA 11-131, Jan. 2011.

[6] “ORDER,” DA 11-1291, July 2011.
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REFCCISH 1T 2R M EE DB KR
g

o BREORKR
20105F9A (2, TVBDMD =6 M AlI"Second Memorandum Opinion and Order’ A F{T
SNTLS
T—RIR—XADI AT ILEEEH (http://whitespaces.spectrumbridge.com/Trial.aspx)

o INETOERE

FR NE FEXERS
(Docket No. )
20044128 | FCCAY#RAIZELL T “Unlicensed Operation in the TV Broadcast 04-186
Bands'# iR X
2008%E 118 | FCC NEE#RAI"Second Report and Order and Memorandum 08-260

Opinion and Order'# 1T
200968 | TOAILTLEBEADREAT

20094 11H | FCC OETH, TVBDT—42R—REBZTORTEE 2TV 5 DA 09-2479

55
2010498 | FCCA'#RAI"Second Memorandum Opinion and Order"Z# € ki 10-174
ELTEIT
2011F1R | 90T —A3R—REBHABINEH[FETEEIND DA 11-131
2011578 | T—AR—REEALE 11BN DA 11-1291
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KEFCCI=H T 2R EEDRFRR
| FA R /EJ& K 38

O FIREIIC ., R AT R R A

HE

Hi B8 [4]
TORIWTLEREDF v RIL
(6MHzIR)ZFHHE(Z, RTAFRR—
ATINAZADFIEFE-ZATZEDFH
A] & % H B

S
EEOF AL, 6BMHzIBIZRES
A

Copyright © 2011 National Institute of Information and Communications Technology. A

TV ™V TV Freq. band
Channel Fr?&'::)nd Channel Fr(e&.:j)nd Channel (I\CJIHZ)
No No No
2 54-60 19 500-506 36 602-608
3 60-66 20 506-512 37 608-614
4 66-72 21 512-518 38 614-620
5 76-82 22 518-524 39 620-626
6 82-88 23 524-530 40 626-632
7 174-180 24 530-536 41 632-638
8 180-186 25 536-542 42 638-644
9 186-192 26 542-548 43 644-650
10 192-198 27 548-554 44 650-656
11 198-204 28 554-560 45 656-662
12 204-210 29 560-566 46 662-668
13 210-216 30 566-572 47 668-674
14 470-476 31 572-578 48 674-680
15 476-482 32 578-584 49 680-686
16 482-488 33 584-590 50 686-692
17 488-494 34 590-596 51 692-698
18 494-500 35 596-602 52 698-704

Black: Fixed and Personal/Portable TVBD Devices
Blue: Fixed TVBD Devices only
Green: may be allocated to Wireless Microphones
Red: No TVWS




REFCCIZH T D i R EDREFTINT
FMRAVATLOATI)E—RFIREBRESEK

o TVIRTARRR—XF|ATIEES X T L ([4] APPENDIX B, 15.701)
TVRIARAR—ZF|FR@EIET 734 X (Television band device: TVBD)
DAY LAIAY

o TVBD®ATIY ([4] APPENDIX B, 15.701, 15.707, 15.709)

bk

o —RAMABRED-HDAHE ([4] APPENDIX B, 15.711, 15.712)
—RFAVATL(TVRAT LD L #BEZTVBDIZE fi§ *
I {EER (Geolocation)ZBITE 9 H1=-H DIEEEZTVBDIZE & *

T—HAR—ZADFERA
EIEDARTEILI AR

* T RTHOTVBDT /N ATl

HhTIY

EF—FK

M=

3, 4, 36, 37, 38chZBgE. 2~51chDFIAMN TSN TS
TVEEDITHhN TLBBEETF v R ILTIEFI A SN L (may not operate)

Fixed Device L BNT7oTTEFIA
FATEREFYURILERODE=OIZ, MEBEFEBRNFATE, T—EIR—RIZTIERTEIENRE
4W EIRP (& R1W/6MHzDH 11, 6dBi7 T+ D F| )
Sy e 36, 37, 38ch#x=E. 21~51chDF|IAMNFINTLVS
(Client) + 100mW EIRP (B%#&F v )L AR (Z(Z40mWIZHIIBR)
e Fixed/Mode2 T /NAA A5, FERATIRELEF v~ IL) ANEEE TS
Vi e 36, 37, 38ch#x=E. 21~51chDF|IAMNHFINTLVS

Personal/Port
able Device

(Independent)

100mW EIRP (B§#EF v JL{EFAFIZIE40mWIZHIRR)
PMEBEREFIALIZT —IN—ZAADTIERETTIZ, FIATRELRF Yy RILERET S

Sensing-only

FAMTRELGF Y RILDURNERE T BI=DICARINS LtV T%FIA

36, 37, 38ch#fgE, 21~51chDFIAM TSI TLVDS

50mW EIRP (B F v JL{EFAFFIZIE40mWIZHIRR)

WHEIZIELT512-602 MHz (TV channels 21-35) £L<[%620-698 MHz (TV channels 39-51)T
DT IEREERE WATIEGEL)

Copyright © 2011 National Institute of Information and Communications Technology. £




KEFCCIZH T 2T EEDR TR
TVBDIZX 9 ST EEE

([4] APPENDIX B)

Personal/portable device

Fixed device Mode | Mode Il Sensing-only
(client) (independent) device
" . Y|
MER#HE Y| -
gt TZ +/- 50 m TE
R ISR il 607043 ENfS
Tl NG A rE . rE
TOtR (EEZHEF. 1A (Z1E) ( 106&1%5@5@) ‘
ooy = & & WH7B*
FI AR BT 2-51 21-51 21-51 21-51
FrRIL (3, 4, 36-38%f%<) (36-38% <) (36-38% <) (36-38% <)
AW 100 mwW 100 mwW 50 mW
BRARHANEIRP) | (AW/BMHzHE I + | (BEFrrILER | BEFryRILER | (BEFrRILERR
6dBi7 T 7T) B 40 mW) B 40 mw) (¥ 40 mW)
TTINAND WA RE RE RE

B8

* sensing-only 7T /A RIZDWTIE, HRIEITHENEH LN TS
« ATSC TUHIIUTVIES: F1Y -114dBm/6MHz

« NTSC 7F+RBYJTVIES: F14 -114dBm/100kHz
o TAXYLARIAY%EL Low power auxiliary services: 14 -107dBm/200kHz

Copyright © 2011 National Institute of Information and Communications Technology. All R




KEFCCIZH TR M EEDREHKR
TVBDIZX T BAARIRNILITRY

O TVBDTN\ARDBEEFrRILADOMEBENIL. FIAPOFvRILIZHT
HEAXFEHH HLY72.8dBLL EIELLEKTIE A 5740 ([4] APPENDIX B,
15.709 (C)—(1))

o FIAROFrRILOBEEADREIL. SMHZFIE D FHE T, £z
FrRILA~DREE N IXFZIELI00kHZIZD 5 R REE B 9 Daverage
detectorlZTEE{fi 95 ([4] APPENDIX B, 15.709 (C)-(2))

Nohra e of
rfomaton ard
= wrnsngy
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REIFCCI=H T o R EEDRFTRR
T—ARN—RITHT HAMESMK

o ERMRBIF2009F11AICEE. 2011F 181298 % 251, [

7RIC1E#HENERE

ERER  Comsearch, Google, Key Bridge, LS Telecom, Microsoft,
FeAA—2 Neustar, RadioSoft, Spectrum Bridge, Telcordia, WSdb
DiE A e A45HTFE. Spectrum Bridge#t BMEELI=T —2R—RE— R A B
_ e e http://whitespaces.spectrumbridge.com/Trial.aspx
MIATILORIE || 1vBDOFI A B EERA B CE AL, £ BRSNS
ZRIRBAEFBICEEFRSINTLSD ., BRIEZFEE
B 4R W78 (50 MBEDRBEMNLE, Mode 27 /N1 R [L60F B FE#H)
= ([4] APPENDIX B, 15.711 (b)-(1))
. WA BB, RU4KMS
I B RR T RSEE Mode 27 /34 R [F, E512100miE B &
= pr ([4] APPENDIX B, 15.711 (b)-(3))

ECAE

TGS THOIBARIGELZFrRILESIRE
*f=12L. Mode 2T /N\A R (Z DA EIZBE T BI1EERICDLNTEH
Hi5L15 5 ([4] APPENDIX B, 15.711 (b)-(3))

T—AR—RIZKBHFRERNR

o TUAIILTLERZER(station), ToRILIT RS H95RATLE

* TV translator, Low Power TV, TV booster stations, Multi-
channel Video Programming Distributor receive sites

* Fixed Broadcast Auxiliary Service Links

o TANLRIAY%EEL Low power auxiliary services

o FIRRXHLA ([4] APPENDIX B, 15.712)

Copyright © 2011 National Institute of Information and Communications Technology. All Ri
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LADORAT

LESS

Vission LAN Commrscation Network

KEFCCIZH T MEEDRETIRR sn\;.a\u
ZDEIE e IR

IEH TVBD JAXYLARIAY

« ZE (FCC#lH|Part74SubpartH)
#Er ANlL. AM, FM, TV stations, broadcast
networks and cable television systems operators,

R E motion picture and television program producers,
and certain Broadband Radio Service and
Educational Broadcast Service Stations(ZfR3E .

s AE(EAFYyoRILOHFHARFCCHAIPart1s)

. FHOSRUTFSAL EIEICRIER SR |° TVRENBESND
TIFHSHELY, (FCCHBIPartl5 Section * LI3KmTVE B ERERR
15.712)

o BHFEDIVAVLRAIAVIEITFHZEREIN

s AT L&D R % (2nd report and order)

o ZEEBFINT=VAVYLAIAIDIKmM(BEER)
IR FE=1Z400m (AT E =X/ N\—VFIL) KL
R TOF AZIE (FCCHA|Part15 Section
15.712)

Noba st ol
rfometon ard
Commurisaton
wernsagy
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2. REOFCOMIZEITAHIMELEDIEETIK;

& 3CHk

[1] “Digital Dividend Review:A statement on our approach to awarding the digital dividend”,
Dec. 2007.

[2] “Digital dividend: cognitive access Consultation on licence-exempting cognitive devices
using interleaved spectrum”, Feb. 2009.

[3] “Digital dividend: cognitive access: Statement on licence-exempting cognitive devices
using interleaved spectrum”, July 20009.

[4] “Digital Dividend: Geolocation for Cognitive Access: A discussion on using geolocation
to enable licence-exempt access to the interleaved spectrum”, Nov. 2009.

[5] “Implementing Geolocation”, Nov. 2010.

[6] “Implementing Geolocation, Summary of consultation responses and next steps”, Sept.
2011.
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ZEOFCOMIZ# 12 T EEDRETHRR
i, M2

v BEOKKR
CERLY

O INFETOERE

* Licence-exempt device/access: BiRREFDEENFELT /N\A R/ELRBIE

£A RHE S - HH ANE
20054 Digital Dividend Review (DDR) project ?bt“ii&iéd)?”)’ﬂ)b@ﬁl LY SR F| AR
EERRMHFEVONICRIE T 20 ERET
2007%12R “Digital Dividend Review:A statement on our licence-exempt* T/INA R[ZKBEZFEHHE~ADT
approach to awarding the digital dividend” JERIZDNT, TLEBEPPMSEA—H &, 3]
EBLVFEDSA o R1—HF(ZEEZE (harmiul
interference)x= 5 A G \RY . 7O REEF T Lkt
2009428 “Digital dividend: cognitive access BT %17 5licence-exempt T /31 X[Z3K
Consultation on licence-exempting cognitive Hondt U REEICDOVLWTERM
devices using interleaved spectrum”
2009478 “Digital dividend: cognitive access: Statement o g T—EAR—R E—aVD3ARIZDONTE
on licence-exempting cognitive devices using X
interleaved spectrum”
20094118 “Digital Dividend: Geolocation for Cognitive T5A) 1—HDRED-HD . MBIFHRT—H
Access: A discussion on using geolocation to R—ZEIZDODWVTER
enable licence-exempt access to the
interleaved spectrum”
20104118 “Implementing Geolocation” PEIERICE T HEEICET ST L
201149 A “Implementing Geolocation, Summary of BEICH T HEIEICH T HRIEL. SRIZTDVTER
consultation responses and next steps”

12
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FEOFCOMI=# 72 T EEDRATRR
I FA AT RE B R 2K e MIRELESS

v TVWSH ([2], Sec. 2.1, [5], Sec

A4 . 16) TV Frequen TV Frequen TV Frequen
Channel | cyband | Channel | cyband | Channel | cy band

470-790MHz No. (MHz) No. (MHz) No. (MHz)
— . < 21 470-478 37 598-606 53 726-734
TVWST/INM AR, BUVOTANVYLAY 22 478-486 38 606-614 54 734-742
S LR~ [ o 23 486-494 39 614-622 55 742-750
17 (P MS E) AN *IJ FiA] ﬁbnm I&' ?& 24 494-502 40 622-630 56 750-758

] — =

o] A =- 25 502-510 41 630-638 57 758-766
wl L —C@ ':'-J- EFI 26 510-518 42 638-646 58 766-774
EXSHE 27 518-526 43 646-654 59 774-782
28 526-534 44 654-662 60 782-790

O MO ANEH—FERDEHIZEIYH TS 29 534-542 45 662-670 61 790-798
N - 30 542550 | 46 | 670-678 62 798-806
NTWAREIR#MEIZDODWLWTEFIASN 31 | 550558 | 47 | 678686 | 63 | 806814

DRIAT 35 Tseesra |45 T eo1s0 |65 [ aonsao
34 574-582 50 702-710 66 830-838

35 582-590 51 710-718 67 838-846

36 590-598 52 718-726 68 846-854

69 854-862

Red: Cleared channel, reserved for other services.
Green: Wireless microphone only

Blue: TVWS devices

Note: that this is the plan as of February 2009.

13 Copyright © 2011 National Institute of Information and Communications Technology. All Righ



K EIOFCOMIZH 1T BT EAEDREFTINIR
FMRAVATLOATI)E—RFIREBRESEK

O TVIRDIDARAR—XF|AHAIEEL AT L ([2] Sec. 2)
PMSE (programme making and special events: 7 A ¥ L AR A V%), BADEES DA IAVIZHEY
Hh A 1 R
RT AR AR—R IR

O RTARRAR—ZRERBED AT ([5] Sec. 3.2)

jJ7_':|“U mg
Master | © T —EN—RIZTORAL, ZOE THARBELT v RV IRHEEIE
device s TINARADEENS, BATUTTFOHEELZHTE

e Slave devicez &8
« Master deviceh o F v R ILFMEHIERZIMGEL . BET —IN—X([ZIETIEALEL

S—

e « Master deviced)ﬁkﬁﬁ_’éﬁ’)
device e UTDEEFIZITFELIZEFEEZDRILET S
> Master deviceMSiEREZT1-&E
> EEFFIZ5F LI IZmaster deviceMBIEENELNELVMES

O —RFBEREDEDOHDHEKRITARRAR—IELZHE) ([2] Sec. 1.10, [5] Sec. 1.12,
[6] Sec. 2.11)
#h IR {EER (Geolocation)ZBIE T 5= DEERED B i
T—RAR—XDFI;EH
* E—aVARITDNTIX, AVI7FaRM E—aV DRV T EFICLETEHEREDAEEMSES
BRIZCEELNA ., HiI-HRENHHIGEXCDFEROVWVTERIET 5EL TS,

Nothra s of

rfomnatan ard

Commuricaton
— warnagy
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3@EIOFCOM(:ZFS(:f%)?ilifl’ﬁi%i’éd)#ﬁéﬂﬁiﬂ
LMD DT I ETESEH

W78 (100 mEBEEDHEENNE) ([2] Sec. 1.10)

UL DBEERIEGL, BERT —AN—RADAEFA. (v

w7 SIZBLTIES &5 (6] Sec. 2.11)
470-790 MHz ([2] Sec. 2.1)
b~
*uf)viﬁl)id" Channels 21-30 (470-550 MHz) and channels 39-60 (614-790 MHz)
(Sl AHABEFTEHIEMIZGSHRBEL) ([6] Sec. 6.1)
Spectrum mask, DTT(Digital Terrestrial TV), Geo-location, model
EEH A number ZIZkVYEHE.

([5] Sec. A4.8)

FAILTV, PMSEDRE

T 42 JLTV: Co-channel 33 dB C/I, adjacent channel -17 dB C/I
PMSE: Co-channel 38 dB C/I, adjacent channel -55 dB C/I
([4] Sec. 6.10, 6.11, 6.16)

F—RAR—Z~ADT IR

B REENRF . RUEFREI(HLLIE T —2R—A N ELI-FRE) &
(Master device: [E %, Slave device: Master device #¥H)

PEER. AEFHROFEE(00m), 7/31 X247 (Device model ID).
TVI7LU R, ToTHEFERA (5] Sec. 3.13.2)

FT—REN—ZD Lk

10 LN E T B & ([5] Sec. 5.7)
FERFRELGREREFTEZCTORRE N, BHROBHER., 22T
[Zx T HEMEBREFHFZZ ([5] Sec. 3.13.3)
OFCOMMRTRT BT —EAR—RYRALDHHIMSEL-ELDICT IR
([5] Sec. 2.33)

Copyright © 2011 National Institute of Information and Communications Technology. All Ri




% EOFCOMIZH T 2 R fifr&F
TOEIR

o PMSE, Programme-making and special eventsD{RE&F %

TIORANTLERBEDREREZEIZEL S ([4] Sec. 6.16)

~ Co-channel 38 dB C/I, adjacent channel -55 dB C/I
EESETERINSPMSET /NAMRIZXL T, OFCOMIZIE B IZRAR L=k
ETILDOFAZIEE ([5] Sec. A4.24)

F—AR—R[ZHWT, FAAEEL AR EERAH N EHETIRIERINS

PMSET /A R[ZxtL. OFCOMMS AU RAZEN B FHITAIGEET D, ZTDT=6
DARELT. UTDAENEZ NS, ([4] Sec. 5.5, 5.6, 5.8, [6] Sec. 3.70)

D TINARNDT IV REEELITS

> PMSEDE=®OIZEEFrRILZAELTHL
o TN RIZIE#EHRZpUShEZIET S
- PMSEDQT=DRET) 7 DIR~

16

Copyright © 2011 National Institute of Information and Communications Technology. All Rights 5



‘III?EI:Egg
B comriouses 0 futue generalon of feedoe YWesemn LAN Commrscation Network

3. A7 A Industry CanadalZ# T2 fir B EDEEHK;
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A7 % Industry CanadalZ§ 1T E i EEDREHIK R
=, M=

v REOKKR

EE Rl
U CNETORE
F A BENE-HHA NE
2011458H | “[1] Canada Gazette notice” | » TVRTAFAR—REFof=, -G EBBEEZEAT I
SMSE-012-11 ERL. L TOIEEICDOWTHRETZRA
1. Licence-exempt* TVIRD A hAR—XF/INL ZADE
ADTEREMHS

2. Remote rural broadband systems (RRBS)% &5+
BICH LTRSS —RURHEDOERICX I HATREME

3. TAVYLARAYAU%ZEL . Low-power apparatus
(LPA)REFFEICHL TR —R AT DERIC
xi9 S RIRETE

* Licence-exempt device: BIRRFOIMENFRELT/NAR

18 Copyright © 2011 National Institute of Information and Communications Technology. All Rights R



A7 Industry CanadalZ# [+ 5 i EEDHEEHIRR
IRE D TVIGE T O BR800 F| K

o IREOHBIRR ([1] Sec. 4)

54 72MHz 76 88MHz 174 216MHz
2 3 4 5 6 7 8 9 f 10| 12| 12| 13
VHF
LPA LPA LPA
470 512MHz
14 | 15 | 16 | 17 | 18 | 19 | 20
LPA
512 608MHz
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 32 | 35 | 36
Remote Rural Broadband Systems
UHF
LPA
608 614 698MHz

38 39 40 41 42 43 44 45 46 a7 48 49 50 51

Remote Rural Broadband Systems

* LPA

*1: 37chlIBRRLEFICEY B TONTHY .. BOEORRBSIZIZERATELLY,
*2: 37chl¥. EERAEZTLANIZHERINEGS

BERXREDEANDS, 37chDRTARAR—XATOFAIFEINGZNREL

Industry Canadald. KETIHEMDFIELNHLHEFEMIFFCCHIEZSER)ZLIZD
WTHERLTWS

Nothra e of
rfomaton ard
wrnsngy
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A7 Industry CanadalZ# 1+ 55 flT B EDFREHIK R
FALATLOATIVE—RFNBEREAEK

o TVIRJARAR—XFAFEEL AT L ([1] Sec. 1)
R A RAR—R EE 45 1%

O RTARRR—ZRERBED AT ([1] Sec. 6.3)

HT3Y E—F M=
Eixedlwhite c BEDMEISKRESN., BERTERETOWMES
< . 7L s FERATIAREFHE. TVHET —EN—IMoEFLEFATTREF v RILY RO M SRR T
pace device z
s RHEDMEICRESNGL. BEILGHOLEZT HAREEDHLHHER
Model o (IEBIEREMSTIMEEEET . TVET —IXN—RIZEET IV EALAEL
(“slave” device) | Fixed F7=I& Mobile mode 27 /34 M F AR REF ¥R LU R EEIFLASTIXAR LR
o BORITARRAR—RBEEFFIALIZY. fidDmode 17 /34 RIZFI A TTREF ¥RV A RF IR

Mobile white I B ALY
space device . HEBEHEEFALTIVET—2_R—X~0OT7 72 AL, FIATEEF ¢ RILURMNIFIERT
x2
Mode 2 . FBR—ZADTHERIE A A— Ry MEETERE. HLLMOFixed Ef<IE Mobile

(“master” device) mode 2T /\A RAZEEHL53

o FIAREEFYRILYALZDMobileT/N\A R[ZIRIETES

o —RAAEREDEODAERERITASAR—RERHE) ([1] Sec. 6.4-6.7)
FEFER MERHRT —EIN—X
WEVFE: ARG VT
HFECERASNDZETDRITACAR—RT /NS R(Z, Industry Canada® BT O RERLLENDH
%

20 Copyright © 2011 National Institute of Information and Communications Technology. £



A7 Industry CanadalZ# + 5 i EEDHEEHIRR
BEBEOHATI)EMESHE

TFHaTITORIITVEEDY—ER

TVIRT A R RAR—=R T/ 2Dk T FERNS O IRERE

BAT R XKEIRP ToTHE Bl—F v JLMHE BEFYyRIL
16dBm JEE 6.0km IR %L
Mobile
(Mode 1 or 2) .
20dBm JEE A 6.0km 0.1km
3AmLELF 6.0km 0.1km
Fixed 6dBW 3~10m 8.0km 0.1km
10~30m 14.4km 0.74km

([1] Sec. 6.4)

Copyright © 2011 National Institute of Information and Communications Technology. All Rights R
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17X Industry CanadalZ& [T 5 FfilT &
TDhEEIE

o RERRELGS—RFAE ([1] Sec. 6.4-6.7)
TLE %
Remote rural broadband systems (RRBS)

TAVLAIA V&L . REFEHZLTL SLow-power apparatus (LPA)

- LPAIXREFRBFTHTICHIARIEETHAIN ., TDEEIETVRT A FAR—IHEN DR E
SR EIFESEL

Copyright © 2011 National Institute of Information and Communications Technology. All Rights Reserve
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4. KREIEEEIZBIFATVHRITARAR—IFALATLD
ZAEL B[]
4.1 TVIRDARAR—XFHRATLDIZEEE
4.1.1 |[EEE802.22
4.1.2 |IEEE802.11af
4.1.3 IEEE802.15.4m
4.1.4 1[EEE1900.7

5=
[1] IEEE Std 802.22™-2011
[2] IEEE P802.11af™/D1.03

Copyright © 2011 National Institute of Information and Communications Technology. All Rights Reserve




SRR

gnn—7

JOCIOrOAR

WMADIKIR

IEEE 802

802.22

54MHz /5862 MHzE TODVHF/UHFEO TVARER$I=H 1+ 5 E E F| A
D AR IR EFEFARICE > TEHRESN-E#F & Dpoint-to-multipointZY
D E4F i R v k7 —% (wireless regional area networks : WRAN)) 318
9 51=-8HDCognitive MACLYIEEZEL BRIZBEA X DIFHELHR

20115 7B RHEFIT

802.11af

TVRTARAR—RE R EEF RS IUVUEGFET OB ELLSERL
WEEHICATHT H802.11DYWIEE H LUMACE DK IE

KS2R1.03%1T

802.15.4m

802.15 4 AT LERE TEDONTWBTVHRITACAR—RF KM+ TE
FATEDE3295-HDYIERE/MACEIZRE3 HRIE

201149 B = &tRAtA

802.19.1

B35 L=TVBD(TV Band Device)#vrcT—I R U R STVBDT/\
ARABDOEFAKICRET HIZH(L

REDIARIERT
FSThRFa A ME
HDERIET

IEEE Dyspan
Standards
Committee

1900.7

RTARAR=ZRLRT LDEEZITI19004B LUV VU T HHROERG
RMEFITOIRDAUZ—T— XK 19006 L DEMmIEEZEDRTARR
R—REE#HIZH T BHdynamic spectrum access radio systems® ) I8 &
/MACEED1E# 1L

| 201159 A ¥ 51EA%A

1900.4a

ANTAODZFRBEDANY L ARV —IZHITHER)Y— XD mziELE
FRTDEOIZHRVET—00], HRAICEGI HHEEFIZELLT-
1900. 43R & (Mo R—R U bEEEL, RTARRAR—XFKREIZ

BT ERBEY—ERLFATESLIICLIZELL

20019 H AR F1T
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IEEE802.22 (1/5) #EE%

54MHzM 5862 MHzE TOVHF/UHFHEDTVARELREIZH TS E
EFRAOAHEmREEMRICE>OTHRESNEZEMBLED
point-to-multipoint 4 0 & R #h 15 * v kT — % (wireless regional
area networks: WRAN)) #3319 57=8 D Cognitive MACELHJHE
BzrzaUBRIEEEAXDFRELK

IRH

TEFITYHF—30 BAOZREIL)7IZTSTA—K/N

YRT7OER
& A ER 54-862 MHz
BEYTHRAIEEER | 30km
INEIHCPEDTZAE | 512
mERE 4.54-22.69 Mbps
R CHAIBT SR | Jookmizitta 4 DB

Y NN T GPSZ&A~—XI[ZL71=Geo Location

R#ETBZ—RFALRT | TVINTSC, PAL, ATSC, wireless
4L microphone)

Z i £5 Ly
5 {1 S 2005/01 WGIZXH1ZEZELiRETRAA

2011/07 IREHEIT

25
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long round-
trip delays
up to 100 km

PHY
Adaptive
modulation

YR —ODERESR
©  Base station
CPEIZxtL TConnectivity, Management, ControlZ{75

©  Customer premise or portable equipment (CPE)

BSEMAZEDEARETER



IEEE802.22 (2/5): %E

WIEE DR

Parameters

Specification

Frequency range

54-862 MHz

Bandwidth

6 and/or 7, and/or 8MHz

Data rate

4.54-22.69 Mbps

Spectral Efficiency

0.76-3.78 bit/(sxHz)

Payload modulation

QPSK-OFDM, 16QAM;-
OFDM, 64QAM-OFDM

FEC coding rate

1/2, 2/3, 3/4, 5/6

Transmit EIRP

4W (maximum) for BS in
us

Multiple Access

OFDMA

FFT mode

2048

Cyclic Prefix Modes

1/4, 1/8, 1/16, 1/32

Duplex

TDD

26
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MACE D ¥

MAC & D 451

Time Division Duplex (TDD): Uplink Downlink
Time Division Multiplexing: Downlink
©  Multiple Channel Access

DAMA (Demand Assigned Multiple Access):'JJ TXrAX
N—ADFXxRILTIEX

OFDMA

160 ms
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IEEES02.22 (3/5): %1—%\/7 R L R[]

B comrituses 0 futue generaion of fesdoe YWeswnn LAN Commursottion Network

KETHLE R SIMHzEEN TE5dB, hF4 T27dBHEXMICENEZLTREELHS.
E4 AE TVF ¥ RILIZ T BT v~ IL
FE1FR (11 2 1£0.51X6MHz & E STV ARGEILIRY
EB L ESMHzIZHE )
> NE| Fixed First adjacent channel 55 dB below the highest power in
Beyond the outer edge of the a 6 MHz operating channel in
100 kHz bandwidth
first adjacent channel Comply with FCC section 15.209(a)
Portable Mode II First adjacent channel 55 dB below the highest power in
Beyond the outer edge of the a 6 MHz operating channel in
100 kHz bandwidth
first adjacent channel Comply with FCC section 15.209(a)
HFA | Stationary fixed(Af is 005< AfL6 449 +11 x ( AD"1.6
referenced to the edge of 6 < AfL12 378 +44 x Af
the operating channel, 12< Af<18 702 + 1.7 x Af
Measurement bandwidth Af> 18 AND within 100.8

is 100 kHz, levels are
expressed in dBc, relative
to the total power in the
operating channel)

54-72 MHz, 76—-88 MHz,
174-216 MHz, 470-608
MHz and 614-698 MHz
Outside the above cases

BS: 43+10 X log(P in Watts)

Copyright © 2011 National Institute of Information and Communications Technology. All Righ
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IEEES02.22 (4/5): _zﬂuﬁ%{% EQF-HDiEe ™ \uesiEss

BS®Cognitive planelZSpectrum ManagerZ E {i

MACEBThDRE registration
O —RAABEBEOVATLODED D EEREIZITIEOIZ—FED and

BB 1E 41T H %L \Quiet periodDE A

o MABIHERMNBSIZHRLT, —RIAEOFEENRE T S5E
(FZEZH I H#EE

o BSHAMAZFIGGHRIZHLTHO BEREBICE T LB TRTEHHEE

Channel Set
Management

Policies

Spectrum Self Co-
Geo-location Manager “ existance

160 ms

4
\

Spectrum
Sensing
Automation

Incumbent
Data Service

Time
BS#& K UCPE([ZSpectrum Sensing Function(SSF)% & 1&

_- 15 m ms 10 ms —)
- RF
Frame O Frame 1- e Frame 1 \L

IETF country code Sensing mode
] e
Intra-frame quiet period scheduling T Signal Type Vector
] e
|/ 160 ms - .
< rd Signal Type Vector Signal Present Vector
-
Sensing wind Spectrum
...... ensing window ; ; Confidence Vector
specification array Sensmg Function e
- - T~< Time [
- o = Mean of the RSSI measurement
-0ms Ooms 1 = Sensing mode N
7 |

Std deviation of the
RSSI measurements

Maximum probability
of false alarm

Inter-frame quiet period scheduling

I
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Smaey_
um,n.__,,_.e_gi;_m

ey ., | CPE@Z&XK*E i3 T—AR—=RIZT7VERT BT
B4 | sgoxya | BSORREBHATY | gnsros | R = 55 DOBRKFE
&
Stationary fixed
Stationary 4 W /30mAGL Al USA and nomadic 2485
USA | . AGL, 76m Any
fixed 76 m GHAAT GHAAT Portable (Mod
USA ”)Or able (Mode | 4 pepg
Portable 100 mwW /
USA (Mode 1 & II) 100 mW / N/A N/A Any CAN - A
500 W / <60 m AHAAT
250 W / <90 m AHAAT . 5 =
can | Stationary 125W /<120 m AHAAT | 4W /10 m &5 E% R égﬂmf f:ﬁggj gﬂg}?
fixed 66 W/ < 180 m AHAAT | AGL = 552 Frs) Ay H
33 W/ <240 m AHAAT
4 W /<500 m AHAAT USA Stationary fixed 2
USA go”r;able (Mode | 5
S — ~,8 .0 > S ﬁﬁt‘/:/pa‘ ™
Ed 2R P 5 A . .
BEE | HRATL BIIIN] AHEEE BREM CAN Stationary fixed N/A
USA | ATSC -114dBm/6MHz
USA | NTSC -114dBm/100kHZ | oo Lelelepar FIRTELRLF LRI
: =TT =4 AR (HLFYRILNDTVF v
usa | Wireless -107dBm/200kHz = 932 FIISFIFHSh TS E
microphone %)
USA Stationary fixed N Nx1
E# HRIRT L Fi& ESEFRE (B)
usa | ponatle (aode 140 |y s
USA ATSC NTSC BEFrILEE | 5
Wireless microphone R USA Portable (Mode | & I1) N
(below 40 mW)
ATSC NTSC ==
USA Wireless microphone BIEH 60 CAN Stationary fixed N N*x1 N*x2

Nothra s of
rfommaton ard
Ca’“h k‘l o

/c

AGL: Above ground level, GHAAT: Ground height above average terrain, AHAAT: Antenna height above average terrain
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IEEES02. 11af (1/4) #EE%

Technologies
TV7|'\'74FZ&—ZJEJ5&%&%§$IJFHBJ:U%#?6T:&)(:;Z\E OFDM Primary service protection
ERDEMGREEHIZTERT 5802.110OMEEH LUMAC T
Bh®IE
MIMO TVWS Data base access
o
_ 802.11a/g 802.11y
:35?:7"') 7 IEEE802.11 R ELFLANS AT LERIL I v v
- — 802.11-2007 802.11n/ac 802.11u/z
1E FERE 174-862 MHz |
MFEISHHEK{EE | 100m-500m for personal portable y y
fii=k:d device and 5Km for fixed device > 802.11af =
TOERARAU S 512
=UDmKINEE pm e ——— - -
e From 1.5Mbps to 600Mbps (ZEE DA / 802'“”%"%1'30)_53_7 \
TSR BEMEDHY) I Lo~ BT~ . |
. 802.11 BSS
Sy <=100mW for personal portable Geoioomton @25 1 apmodery_ £ stamsen [ |
s device, <=1W for fixed device M p e d 3.’_., !
. - — ju PO
ForLEBEIE | 5/10/20/40MHZ (ZED &ML HY) Irt t ~N—== I
erne ' Registered Location Secure Server
RS2 —RFE | TVINTSC, PAL, ATSC, wireless N ey '
VAT L microphone) / g l
_AL__/‘ 802.11 BSS S I
2009/12 FETTHNKER >= ] I
75 ; NN 2010/01 Task group[:J:é#ﬁE#Faﬁt!’a‘ Geo-location Database AP (mode li) \ ode 7
REEEORST 2011/01 Letter ballotBA#h \ N % iAs(_: ! _gv /
2011/09 KS7h1.03&ER —_— e == - - - -
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IEEES02. 11af(2/4)

9

BETF Y1)

s"‘“‘mas

LADORATORY

BPA comvitutes %0 fute Qeneraton of

o TVOHILEREE, 802.11af AT LEDRILELREIEE>TULVELY
Center on center, Center on lower, Center on higher®3(&$E (5 T5N1 5.

IEEE P802.11af™/D1.03TIZ, 5, 10, 20 and 40 MHz #{ £ A (ZEE DAl gettHY)

CH7 CHS8 CH9 CH 10 CH 11
174MHz 180MHz 186MHz 192MHz 198MHz 204MHz
center on center * center on lower * center on upper*
10 MHz WLAN plan
CH7 CH S8 CH9 CH 10 CH11
174MHz 180MHz 186MHz 192MHz 198MHz 204MHz
center on center* center on lower * center on upper*

Copyright © 2011 National Institute of Information and Communications Technology. All Rig

—

LESS

Nothra e of
rfomatan ard

WGy



32

IEEES02. 11af(3/4) %E

DEERE:!

Parameters 5MHz 10MHz 20MHz 20MHz High 40MHz 40MHz High
Throughput Throughput

T3 TXXUTH 48 48 48 52 48 108

NAayrgITExvY7 | 4 4 4 4 4 6

#

HITXrUTH 52 52 52 56 104 114

eS| 78.125KHz 156.25KHz 312.5KHz 312.5KHz 312.5KHz 312.5KHz

FFTRFME 12.8us 6.4us 3.2us 3.2us 3.2us 3.2us

H—KA4232—/3N)LEERE | 3.2us 1.6us 0.8us 0.8us 0.8us 0.8us

R IVERE 16us 8us 4us 4us 4us 4us

EIRAK BPSK, QPSK, 16QAM, 64QAM—OFDM

FECAH = Convolutional Coding with coding rate =1/2, 2/3. 3/4, 5/6 , LDPC optional

EERE 1.5, 3, 6, 9,12, 18, 24, 36, 48, 54.... up to 600Mbps with four spatial streams

*AREL—MIDNTRBETA RNV A hThYS R AECEES A SHY

Copyright © 2011 National Institute of Information and Communications Technology. All Righ




D18 DR WIRELESS

o 0 ftee genealon of feedoe YWesen LAN Co

Authorized
TVWS database Master WiFi device Client WiFi device
——{
60 seconds Channel availability
«  Contact verification Query

signal needs to be

received every 60 Channel schedule

seconds to keep management

transmission
Network channel

control
_____ /- N
E—K M=
Enabling Signal —RFAEDEHRE DL ClientT /31 X [ZxtLMaster WiFi device DX EE FIZEL
Channel Availability Query —RFBEBLFIALTULARLERT A R RAR—ZD BRI IEREWIFIT /1 R
Channel Schedule Management | —XF| & A FI FH L’CL\@L\TI'\U4I~Z/<—ZGDE%FEEJ'T§$I§§WiFi7‘“-‘/ A RIS
Network Channel Control FIRFREILEERARIMLIRVICEALT, T—8R—REXBL TG
Contact Verification Signal 60FY Z EICWIFIT /N RO F FATBEAF v R ILEHERR

-‘:: .. Nt raslate of
/ Commoricatons
wrnsngy
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IEEES02.15. 4m/1900 7 B

| IEEE802.15.4m

SMA

B comrituies 0 e w-dmd igim

IEEE1900.7 |

802.15.4V R T LEZETEDHLNTLSTVHRT A RAR— RIARAR—ZAS AT LD EBEETI190048 LUtV

AEEBECTERATESLSICTH-HDOYERB/MACEIC JEHROME, ZB|EFEITIEDAF2—T7—XF#£1900.6

B9 5k, EREKEIL54MHz~862MHz, ZLTT—4 LD EFEEE DRI AP AR—REREHIZE 1T BHdynamic

{51 1R E &L TIEZ40kbpsh i52MbpsE 18 5 spectrum access radio systemsD¥)IEfE/MACE DIZXE(L
EHH HH

FET7I)— |IEEE802.15.4 R FEMRPANS AT L &[] TETIVr— = S N

2ay Lo —, RT—A—4. M2MEZ) 2ay RErT (EEEE, BEHER)

1B B IRE 54-862 MHz 1E FH B IR 3 BT (W LETVHEDAHTIEELY)

BETOIRKIEE |, BET dmAILE s

BR #km o &t

RANEH 10004 £ ? RAUNEH BREte

FrerprES 40k-2000kbps (Bt ERE f@sth

EEH A FZE OB E IR EEH A FE DM EE (LR

F v )L EiEiE BRETHR F )L migiE BREt e

RETH—XFIA | TVINTSC, PAL, ATSC, wireless RETH—RFIA | TVINTSC, PAL, ATSC, wireless

VAT L microphone) VAT L microphone)

= g 2011/09 AT HREER = oy 2011/06 7O IRER

R (EDRSE 2011/09 Task groupl=d& 18 51BtA g 2011/09 Task groupl=& %1% &{Bisa

34
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4. KEIEEEIZCETATVRITAFAR—RFH AT LD

1Z AL B[]
4.2 TVIRDARAR—XAFAVATLEEHDI-ODESR
Bt DiZ#EE

4.2.1 |[EEE802.19.1
4.2.2 |EEE1900.4a

ZE 3k

[1] 19-11-0069-00-0001-chapter-4.pdf

[2] H.Harada et.al., “ IEEE Dynamic Spectrum Access Networks
(DYSPAN) Standards Committee” Crowncom 2011, Jun. 2011.
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IEEES02.109. 1 BLE

B3 DMIIL=TVBD(TV Band Device) 2 yrT—IRUE
HAHTVBDT NAREDHFARICEHT H1Z#E(L

IRH

#£EAK

LITM3DMlogical entity®E&EL, chibg
TVWSHT—3X—XELUTVBDE GRS E
THES BB EICKVHETE

» Coexistence Manager (CM)

* Coexistence Enabler (CE)

» Coexistence Discovery and Information
Server (CDIS)

51262 Mlogical interface% E 2 (A X)
Interface A, Interface B1, Interface B2
Interface B3, Interface C

Interface Bl

\ Interface A j

19-11-0069-00-0001-chapter-4.pdf

e Coexistence Information Service
Neighbour list/types/operating channelZ{£#5
THEICKYTVBDIZHEFRERZRET S
MREiR

» Coexistence Management Service
TVBDAM LD EHR, TVWST—ER—X, CDIS
NoDFEHRELEIT, HEFEDHEICTDOVTRE
TH5H—EX

FELED
Wi

2009/12 A IHREKER

2010/01 Task groupl=&k A& EtRA%A
2010/03 System Design document5e ik
2010/05 KRST7RRFAVMDIEHEINTR

‘B

Coexistence HEFICEHTHREZITL, HEADEXK,

Manager (CM) | #lfHla< K, HIEEHRECEIZIIHET S
TVBDMW oD EFT 5D ELRIFIR

Coexistence DEHE, CMOLDIEREFTVBDA R T

Enabler (CE) BE5FRT BELCMETVBDEDBEIEE
15

Coexistence [T = _

) HEFICHEGFRZINET HEH(ZCM
Discovery and | (- ia i 4 2 iEEL LD CMORR, 1>

Server (CDIS)

A—2J1—RELED

36
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IEEE1900.4a: H3 5 SMA\uresEsE

1
| !
ANTADZTFRABIA VYL ALY T —IIZHEITHER)—AD T : : RRC 1 :I
RELERBET BB RV T =@, SHRAICEHT D48 r ! — ¥
%12 # 1L L121900.4584& (2 HJJI]EI’PQ.:I/?I'\ FUNEEBL, 10 i IR o s are— —{ NRM !
ARRAR—RFEERIZE TR EBEBEY—ERLIATESLSIC 1t JETTEES | poeen |
OV 2 le |t ™c L RAN . > NRM G|
. 1 L i
| L Teminal___ L ) |
EHE i ' |
R - 1 -
XMCIERDLDAGHK, 37 =TT £/ o o d___ _l
(CBS), *YrT—2IIhhHod BROFIFARE P — e — e — [ — e — .
5 FIAKREERE, TNhoEXRMIZEEDBEEY | I CBS Network ¥
%ﬁﬁﬂ R - = Ll » - > 1 1 I
F—XITEEL, mR, AT =TT EME, Ry | i . ¥
FO—OMBBEL, RELERRB(RARILSL)D | L TRe |1 jrcEskef 2
FMAZBEYT N noo 1 ! ! i
. I A 4 1 1] A 4 B ! 1
Aiss | BISEEGL : U ey il Sy e :
I \ 4 4 I A4 1 | .
SRIED | 5011000 eSS e 11 1 [esme] | ]
'U(/R I | 1y ! -
| Temnal {1 cBs __ K |
| | i Another ! ";{{{A}'He'}';_ |
: TRM : :CBSRM |
E E I (S— : :. _-.____._ 1 EaEkstEaEeij rleth(Ik_ L -: I
CBSRM | CBSEMRASBLEHMFIANTELLS>BBE | L — - — - — — — - — . !
CBSMC | CBSAEUETESIEHEMEL, CBSRMIZ{# GBS _ Cognive Base Station TMC - Terminal Measurement Collector
OSM — Operator Spectrum Manager CBSMC — CBS Measurement Collector
CBSRC CBSRMMNSNERZEZHEIZCBSEZHEIESE NRM — Network Reconfiguration Manager ~ RRC — RAN Reconfiguration Controller
TRM — Terminal Reconfiguration Manager ~ TRC — Terminal Reconfiguration Controller
WSM CBSRM tﬂ_\'j 4 FZ&—X%—QA_Zﬁ§E1§T§ CBSRM — CBS Reconfiguration Manager \C/:VBSS'JIRC\X”C]:_BSSRecor:\;iguration Controller
%&5CBSRMISHL, EIRHIEHE M Iy~

c Nohrw natlite of
m‘b‘ml o
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37



5. VA R—ILIDAIZBITATVIRIARAR—ISA T ILDIK
i

SZE&H

[1] IDA Document: Trial of White Space Technology Accessing VHF and UHF
Bands in Singapore - Information Pack.

[2] IDA Document: Trial of White Space Technology Accessing VHF and UHF
Bands in Singapore-Test Plan.

-‘:::... Nohra st of
WGy
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*EEE fE4E

s RE
FHESE L H7R—)L IDA(Info-communications Development Authority)
&g 201044 B : IDAAYWhite Space Technology Information Package and Test PlanZ 1T, SIM&EHE

201047 A 3t A7 IL S INE EL TR
2011 3R : bS5A 7 )L Bte GRAS%)
SmE institute for Infocomm Research (I12R)
National Institute of Information and Communications Technology (NICT)
Huawei International Pte Ltd (Huawei)
Energy Market Authority
Massachusetts Institute of Technology (MIT)
MEXE (1) IDA Document: Trial of White Space Technology Accessing VHF and UHF Bands in Singapore -
Information Pack
FHOFIRGEZEL . FSATILDIL—LT—VFIRR
(2) IDA Document: Trial of White Space Technology Accessing VHF and UHF Bands in Singapore-Test Plan
FSAT I TOEEFEZIRT
FSATIVIGFT | RERZIRE, BSAOr—ILK
EBNI1—ILk
Kranji Carpark: > A R—ILIRL—LFi#EFE, Marina South Pier: > HR—ILIA VKR 7 i#BE, Opposite
Beauty World: 1% /B3R, Cairnhill Carpark: #ithIR1E, Science Park |
i | {ESRAEEN, BRIEERE
R—LAR— | hitp://www.ida.gov.sg/Policies%20and%20Regulation/20100730141139.aspx

39
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TVARD A RN R B A = 3t 2 SMA \uiemtEss

VHF# — 2~4ch (47-68MHz) @
IEN& G VHF#&# — 5~12ch (174-230MHz) ©
B 91~ 5 (2
ZRBML _ UHF#& — 21~62ch (470 806MH? \ “
IV E5E R DVB-T, PAL, I AIOT4+ 2 (TRILITF0%)
HangE R (0dBI5 1> 7>TF) | -120dBm/8MHz
OO UTHEE k¥ S5
e TR AEE 1UT
T en |uEmERE ~50m% A
T—RAN—ZXBEHEE 2485

Listen before talk

09 Z T4 7 ER R

Detect and Avoid
BIEXRERBT 41~49, 51,53, 54ch (630-742MHz)
VAT LFAN T —
L—avEen BRI EiffE (S FfE & K400 ms
BESM - 2 IEREFE (pause) £/1V100 ms
i s ERE <-48dBm (accumulative power over one channel)
EIEEN 17dBm, =1L BEEF ¥R ILIZE N TIE4 dBm

(1) 7MHz channel (2) 8MHz channel

40
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SMA¥ \uieeiEss

HER4 HERIEH
Controlled Test | | TVBD&{EBFAES (SG, signal generaton)ZFEEhs —J L THERL. TAMESZ21E
1 | TVIES DR HER
@ | B—TVIEED#RHE: MIMEB DL HER
(b) | BE—TVIESORE: 3—FvbEiab o U REICEAT 58
©) [ 22DTVIEEEDRE: 2D0DEEDIEMHELZRE L. thF v RILIZEET SRR H DIREE
d) | BHOTVIEEEDORY: EHDESOEREGREE., thF >R ILIZEET 2358 OB
2 | TAVLRTAVEEDREHER: REICRHT 555
3 | Listen-before-Talk & Detect-and-Avoid| =83 %R ER
Controlled Test Il | EEHRAEB/MNERLI-TAMEEZ. BEBENTZIE
1 | On-the-airc® RERTVIES (SGIC LY E R -EE)DIEH
2 Listen-before-Talk & Detect-and-Avoid( =3 5% ER
3 | TVBDOEEHMN: EEEBHEEEEFTITOI7MIL
4 | TVIEBIZHT HTVBDIZK ST HDIREE
5 | DA4VYLRIAVIEBIZH T ATVBDIZ& DTS DR
Laboratory Test | ERERIFICT. EREESOBREEEERARETER
1 On-the-airt® ETLEEFSDHRE
2 On-the-airCNETLEEB D &F [0l
3 Listen-before-Talk & Detect-and-Avoid
Field Test DUAR=ILROSEFRD Y AT, EREEEDREBEEERBEEER
1 On-the-airCNETLEEE D& &T 45 [0]
2 On-the-airCOEITA VYL AIAVEE DB LT 5 R %
3 | TvBD®Don-the-air ETVIESITxt 3 5 F iS5
4 | TVBD®Don-the-air ETA VYL RAIAVEE IR T D FiHER

Nothra e of

rfommaton ard

Commuriaton
— WGy
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RIARAR—ZFIARIEY

SMARY
um,n.__,,_.e_gi;_m

NFA—BERET DREMELDHD

ATLDREFRADEOHIC, ZEOBRRFAORMELEEEZSRIC, BAMBOFHFEHEL,

INTA—H *kEFCC Z[EOfcom Singapore IDA Japan
” Fixed device, Personal/portable device(client, Master device
ARAREL O Independent, Sensing-only) Slave device
DUTDRE | BERBE, LT —IN=RIZTIERTED = $ o <
T/ \ffxlit/yzb (LB & TATOTNAATHE

LR -114dBm/6MHz(ATSC)
(WM:J AL R -114dBm/100kHZz(NTSC) EREHLGLATE) -120dBm/8MHz
XA4Y) -107dBm/200kHz(WM)
oL DR 60 PR BEREHLGLFE) 1 #KRiE
%%wﬁﬁﬁ% N/A N/A 400 milliseconds

Channels 21-36 (512-608MHz) and Chs 38-

51 (614-698MHz), additional channels Ch2 Channels 21-30 (470-550 channels 41-49,51,53,54 with 8

ARk (54-60MHz), Chs5-6 (76-88MHz) and Chs7- | MHz) and channels 39-59(614- MHz for each and covers
13 (174-216MHz) for fixed-to-fixed 782 MHz) range of 630-742 MHz
communication
wigE 6MHz channel HlBR7EL Multiple of 8 MHz channels
Fixed device: 12.2 dBm/100kHz
Sensing-only devices: -0.8dBm/100kHz Spectrum mask, DTT, Geo- :
EEEAN Personal/Portable with adjacent channel: - location, model number Z (& & Gl (adjafsg;[a%rl\annels) <l
1.8dBm/100kHz B

All other Personal/Portable : 2.2dBm/100kHz
e g s 4 RE<-48dBm
%175;(’\7*”’7 AT ESHR AT ESHR (accumulative power over one

channel)
Lxonaw 7 | e IR M RERNTRE DE PR K
HIRIFERDIEE <50 meters <100 meters <50 meters
F—HAR—Z Fixed: 24F5E&E = 4

A e Personal/Mobile: 24B5R345 . 100m 5% . 2mifA & 180

42
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AECE T DEMR
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KEOFCOMIZH T HE T ELEDRETIRRT
PMSER U ARUERDELE

PMSE A HBER

BieE - 2007412 M Digital Dividend Review]IZ&HWT, PMSEIX | - 2011F7AT#ATVIL—LT—V 15 HK KL, SEZFICH
TVERIARAR—ZDBRFL—HF —THHIED D, 5lEHEE ABEREIEO-HDEEDHIERFEEITIEREK,
FREHRTHIENFEE,

F OAE K # |- 2lch~30ch®RU41~60ch - 2006 ELBIEEDHREIZLYELRMEZTER (reserve)
(Fro2IL) 38ch (B A=) - MU T EIC8MHzE L/ A\ —JELTEIYHT

(Frequency Allocation Table 2010 TH| el 8674 ELR M E R E)
F A A BE #h | OfcomMF ¥ RILT EIZFI AR ge7sithigiZHP £ ClERIZ 4 201148 A | HffipdIch EWGEICTF S E I —E XD R A

154 (KYFHEMGERE/NRIRDv— (ARBOFAE, £HFORT | SeiEmitE L TESHEZERR. —:1&20%@[-‘1[;(%;#’&1‘!
REEITIERBE) A RM) 5¥E.
REF =7 =

HEBEEAXTNAVRIROy— (1. IFMG) 2BV S TS, | ERBEAK T, T LDTVRDTAFRAR—2% MuxCo&Ff
EhBE—DREFFACEINT

BARHEEZ |+ UK Interface Requirement 2038 (3T & #£)

5% 0O R 2011FX 2006 FEIREIEEFRE

Ta—)L 2012( 1 Q ) ) i i 5
AX—LIZETEREEDER

2012 (2Q) BT ERF—LDHERE

2012(3Q)OFCOMIZ kbR {TE

2013 (3Q) X s
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