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ABSTRACT

MCQOT Public Company Limited is provider of digital terrestrial broadcasting network
in Thailand. The characterization of channel in the coverage area is necessary to consider.
Therefore, the channel of second-generation digital terrestrial television (DVB-T2) is
modeled and measured in this report. The measurement are done at 21 sample locations
in Bangkok and 5 sample locations in Chom Bueng, Ratchaburi. The modulation error ratio
(MER), electric Received Signal Strength and carrier to noise ratio (C/N) of received signal at
each location is measured and compared with threshold level. After that, the bit error rate
before decoding (bBER) and bit error rate after decoding (aBER) of each location are
measured. Furthermore, the Received Signal Strength, MER and C/N are modeled along
distance of each location using linear regression. The quality of channel at each location is

concluded in research conclusion.
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ﬂﬁuﬁmq FasvuzusniioaneniAGawad w.q.2498 L%f'umﬂ’lfﬁ’shumm?i@amn (Very High
Frequency; VHF) FaUsgnausie 479m10887 (low band) fetednyayui 2-4 L,La:,”zj'a\amm?{qa
(high band) ﬁm}'aqé@,mmﬁ 5-12 qunsuatell w./.2538 ﬁqﬁﬂ%mmwﬁq@?jﬂ (Ultra High

\
° & ] =]

Frequency; UHF) Aetasdtyayiaufl 26-60 (429A2170ER7 (low band) Aevesdnai 26-30 Lay
“U'fmmmﬁgja (high band) Aetesdnyauil 35-60)

FaudEuesnomelnsvimiaaiuiulul w.e.2498 quis w2517 laldivalulad
sruudynnuueurden lun1sasunsnineian 525 Wdudanin 30 Awdaduni (National
Television Systern Committee; NTSC) @afmuatulng Angnssunisdeansuinianigewin
(Federal Communications Cormmission; FCC) Aouaanal W/ 2510 Jusuthszuunisdauns
NN 625 LEUABNTN 25 NWABIWN (Phase Alternating Line; PAL) Farvusiulpoamenssunis
fiUsnuuurAndeeduivg (Consultative Committee on International Radio; CCIR Taqu
Ao niAingauutaulagana nlvianuIAusEninaUseing w3 Interational
Telecommunication Union Radiocommunication Sector; ITU-R) i lalulsemalne LLa::L%'u
senemasiunmi neldszuudanandausd w2513 sufiatiagdy

uonantgaiusnsinsveiutei neldifuvesnsulszanduius Fuandau
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o =Y 2 s [
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2.3.3 413314 ISDB-T
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Ul 2.5 COFDM (Coded Orthogonal Frequency Division Multiplexing) [3]
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eMHERER wa1uRIIud e 53UU 2K Mode =1705 Carriers waz53Uu 8K Mode = 6817 Carriers
47U 32K Mode = 27,265 Carriers Taslunsazaiuniiud desaiuisonaudyyiningly
syuu QPSK Lilesvnsyuunisdaldaduniuiuinwaslunisdedyauiinisagviouves
ﬂﬁuﬁmvmwmuwﬂ'ﬁdoﬁ'a@aanLLUU@'Nmﬂmﬁa'qﬁqgmﬂmmumuﬁamgaﬂumﬁa wazlunissu
fryauruenaiinnuianaindsdinigly error correcting (Reed-Solomon) %’ayjammamﬁmﬁgn
wadudaug enaiivanesenisdeaniuniouiu Wogndaunsniweanainialuudy \A33Fu
v lesudyarandifasiundanisuazuiseantudygralnsimivats o 78R
165y lunsdslngsidil DVB-T Asudidsoanainiaiinisid199a COFDM (Coded Orthogonal
Frequency Division Multiplexing) ar#asiin1swdsudyaralnsvmiainananvuindeyali
Yovas nefi3uniin1s0udn dyann (compress signal) Tnaldu1nsgiu MPEG-2 uaz DVB-

o Ay

T2 1¥nstudadan H.264 (MPEG-4) dwmiuduaiaunn tag ACC dmiudyaiaidss
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JU# 2.6 NIuRLaTUALYIMAIEIATLIDT-UOUNEYA (Quadrature Amplitude Modulation) [3]

QAM (Quadrature Amplitude Modulation) Wunsldaauauiiiies wing
nandnuldvaiaszaunisTiudynin Wl 16-QAM (4 bits per carrier), 64-QAM (6 bits per
carrier) uaziinswaualifvdssanga by 128-0AM way 256-QAM ﬁagﬂﬁ 2.6 Holuszuuil
Lafin1ssunauaindyimniouen uaznasnaduasviey (Reflections Effect) d1m5uds
deyeyeu 8 MHz 19 64-QAM Tunisdedoygyrunslaveya 38.5 Mbit/s
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DVB-T2: One Operator

HD
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QPSK, Rotated '
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l:l 173 4 1
3UN 2.8 unveyannunITaavug (Transport Stream) [3]
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DVB-T2 FEC Frame Structure

80 bits Data from MPEG-2 TS or GSE

e

tgc=8.10.12

DFL

Padding

16*tg.y, bits

— ) e

kEL‘.H

Outer FEC: BCH coding

k ppc = code rate * FEC frame ——— Code

Inner FEC: LDPC coding /rate
4
LDPC

e 84800 or 16200 bits FEC frame
P @ @ )
JUN 2.9 msihsiadayanie ansIvMeuLuy FEC (Frame Error Correction) [3]
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2.5 UszlevivasssuuInsvadaana [4]

Bandwidth Efficiency
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- -
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UHF
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wilstosdygnuannsneenanialinatsgsienisiundon q fu (Multi Channel) sil¥dssions
Tnniuniniu Wy nszuLLeusfenldaesdyain CH21 84 CH69 ( 48 Y04 ) Idpaneinia
wilsvasdonilssenisinsiadduriafiu 48 srunisiviatiu winuasudussuuaava Yeemils
annsadsld 4 1ems v ldaiunsaseneimasionsinsimlle dxds aswindu 192 5185 ($u

nsenmegalSeuiieulFisiuming)

Quality, Reliability

signal level
independent
noise free

Ul 2.1

11 Fyanudianininga [4]

2) Quality Reliability (dyanidinun widuaglifinissuniu) szuuueurdoninis
waunAuLUUAaides anrundeuinanseuvlfiAanssuniuLaraameudyaaas Syaa
nMmaggnIumuuasgndueiuliunn vililidyarauvanvasuaaaunsnidiuisuniuladie s
Surunwmdalidaau Fygyrnnuiameuaziinaludidnansuniuld wissuudivainisnauniy
wuuidsadnyaudiliseides (Digital) finsiswa (Decode), nanswa (Encode) waziiszuy
muauilsvasdyyaldse Teilidygalignsunuld dyaranmiiaudenies ami

s Pl as s (] “ s A
Suldimnuaudaun aﬂmamﬂmﬁumgﬂw 211

Compatibility
MPEG-2

g‘i.l‘ﬁ 2.12 aruduninsgruvesnisidnsiawuu MPEG-2 [4]
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3) Compatibility (Uwuudgygranduninsgiuieddu) ssuvususdaniuuipudl
Ty UIUAINUANENINTFIU AB PAL, NTSC, SECAM ¥IlWin1sAIuALAMAIN, N15HRRDN1NLEY
1 1 o J s o 1 v o v v P 1 s
ANLAYAINTENINNATFIUARANAALILAEN warduilinunmaesasiloi unsyuIUN1THn
AEVaTY 9 AT WATEUUAIVALTLNIASHIUNSINTHANINLUUAEL Ao MPEG-2 Balvrnandfives
A ] 1 AU i v Aﬂi 1 o 2/
nMwivannviate dnsguiunisaieniniidudeundt uwilinunminduinnds anunsadilvlganly
- - = & aa ! = S o qw o o v
AonauduqMvanvany Wuiideuunswaneigaluvaeil iinstluldauldaseuaguynienis
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Scalability

HDTV

16:9

SDTV

311"71' 2.13 Scalability [4]

4) Scalability (mmm’uaamwaamwﬁ‘lﬁyuuamwwﬁﬁﬁyu) sEUUBUZdanTYUIAUDY
NMSUBININALAY (758 x 578 - PAL Sns1d1unN 4:3) uaznmilauaziden nsuananad
sonwlifianudaau Bwenmilvuandubslisisandensnit Fuduuu SOTV (Standard
Definition Television) 21U Bailuuanswavuselnsiimifiininevnalvaunn 9 vHlininen
ANUTALAY UATTUUAAaINTaldonMsInsRad 1 nlavatsauin (1080 x 720 , 1920 x
1080 idms1dunw 16:9) Iimuasidengs villvinisuansuafioonmilmiuaudagauuy HOTV
(High Definition Television) fiyuuan niindrsuindu (Width Screen) nwitlégauaianas
spaiunmldnirewnawnniy ﬁagﬂﬁ 2.13

2.6 M3UsEynAldszuuaIng [4]
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HDTV

Multi-Channel Service  Interactive TV

High quality image Realization of multi-SDTV program Communication linked
and sound service service on 1ch bandwidth (6MHz) services with TV

~—— Mobile Reception

Stable mobile
reception service

Anytime, Anywhere, i
TV service to cell-phone |

Simple retrieval of program and
information at any time

P 1) aa w
JUT 2.14 msUszgndldseuuRiava (4]

2.6.1 HDTV (High Definition Television)

= < a o Voo s £ 1 aa o =i
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[
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HOTV Fadulnsimiiifiauanisninuagidosganitinsadialy fseduauaudagean i
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wiloufumsiurunmainienmeuns Auagldsurunmitausienndsty

2.6.2 Multi-Channel Service

l:hl Y a 1 a IJ aa o 1 a
WNn1sIUSNsYesdn M vaInany 'LUi%UUﬂ’imfﬁﬂqﬂﬂ'ﬁﬂﬁﬁﬁnyvaﬂmﬂ'W\I

L7 ]
@

(Fendlusunsy wiemens) Wlinndu srenistvsviml (SDTV) avgnasdayayradlulsinion q Ay
a1uT1eN13 Inerutesdyga (Bandwith) Wiestaaien Feliaunitadies 6 MHz.

2.6.3 Interactive Service
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2.6.4 Data Broadcasting
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2.6.5 Mobile Reception

1 d _-a o/ L 1 as 1
NIWNINTEEARUMYTYUURTTaTReTun1Tdedyayrasinugunsalnnm
Usziandng 1 laegSuusnisaunsedudygruninwasidesdisinsdwiiofiouazgunsal
o %) o A | =
\ndeuiildmnaniuiitagyninan Aidya udduds

Robustness to Radio Interference by Multi Path. OFDM: Ortogonal Frequency Division Multiplex

Because of OFDM system is adopted .

Frequency

Dlr.ct Wave
‘ Ordinary system

]

‘ n.v;! 3
\ e = / Frequency

SEalﬁlit_\ of reception for mobile HDTV reception !

Frequency and Time Interleaving

T TV Station — ¢ Transmission Path 5 Receivers -

‘ > !

; 3 4G || Yok 4GR

/3 @ 1962 ‘\?—1‘1& A=
o

-w,- = ) % S A
.? - k.J' el

gﬂﬁ 2.15 Robustness against Multi-Path [4]

2.6.6 Robustness against Multi-Path

aa o

@ 4 a

FryauAdviaiaunmusienmAawainilosEuy Eror (Robustness) aifin
NsUgnenTodenunInNFyuIaLAsIRuazauNIINYaTe 9 B (Multi-Path) Taglanssuis
MsHaNAAuLUY QPSK Yilidyanulsnsdiuvesdygmsuniui wavadeedunivedosine

L7

N$¥UIUNS OFDM (Orthogonal Frequency Divition Multiptex) luudagdyyrnmivedasasgn
vinlws inummmmﬂmnuuavnuﬂwmmmwm doedy 9 m'i‘lhn 2.15 AeASn1999n15
”zymﬂm’i,uaﬂwmvuwﬂmmmawmmmw‘Uaﬂwatﬂ,ﬂanwauwunun‘luﬂﬂwLﬂﬂmﬁumumﬂu

s

azfu uwaslaiunssuIunTaduloyadn 2 dnwaefan1sadutayanIavIuLNuULIAILaENIeAIY
= as . . - s a

AUDYRIARIM (Frequency and Time Interleaving) LAaUadiun1sHANAIAINANTIUNIU

woudaauvaya(snenisnimiaside) LLaz"ﬁ'azgaﬁWmmﬁ]aaummﬁmwmmwQﬂﬁdlﬂﬂ%@ﬂﬁu

1 o/

e ) A s o 5 Y o k2 1
dyraumvgdesuenainiume fAudunisudludefianarnveseayalunsazdyqyiumivedoy 9z

a
[

1438 n19ns29aaunazuiledoranatnfivarenig 1SennseUIUNITEUI1 FEC (Forward Error

detection and Correction)

18



i Guard Interval o

| X station @ Reception Point Y station

Broadcast wave from X station (Required)

T s . 1
Broadeast wave from Y station {'\iulnquirr‘mﬁl)l‘h_‘ Iﬂ Rﬂ'l‘[‘-‘“"“ Point : Time

T .
L ! Reception Time . Ve
Same Time

Digital Data such as Video and Audio

Realization of Single Frequeney Network
Effective Utilization of Radio Frequency

Guard Interval

Over 10,000 stations can be set up using 40 Ch in Japan

Reference
Multi Frequency Network  ——

gﬂﬁ 2.16 Guard Interval [4]

2.6.7 Guard Interval

as

ar L7 L2 v CJ
Usariunsaenunsnsuniuvesdyimanuasdygaaeiou aegui 2.16

2.6.8 Single Frequency Network (SFN)

= [ d a ) i o [ a
F1UNTERYINUDBNBDINTAAITUDLABINU Bq1uaﬂ7um1ﬂaLﬁﬂﬁﬂu GMEFMPT

o 8/ a

aananAlalnenduduuldudoun

L7

31J17i 2.17 EPG (Electronic Program Guide) [4]
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2.6.9 EPG (Electronic Program Guide)

fiailuu3nis Data Boardcasting Uszinvwila iWuuinmsdeyadslunioudu

s

a4 ) ' = v a ' °
poyrunw Wuaiisuunudiwessienidng g adudeanuvaniesivazidonsig q vialg
SuUsNMsasalalEaenYUs18aLldenn1seanNeINTA 919 AUWIRITIENNS, LIALSULALLIANU

e3¢

984318M13, TayaduqUsenousIeN1s, ATIIEEUANINANBINTA, HYINTIBINTA, AUMITIENNT
vy oA a a a & o < o LY
v9sdiy, UansgazideauInsiEtudy 9 fagun 2.17 ludsemadyuazuanssnensingsind
i vy v oW 2 Woooa v e [ N - | v l

aramihle 8 Ju gyuansaldslumnaduidenaumsenisinmualy wisidenuansdeyani 9

14 19 n.j dI R a o o 2/ 1 o
lpagminilgauipkazannsanwaieiuningen1s mundesenmsimualile InenufiTlum

1 cl' d ! s 1 € o a8 ' s
ATUANKTY Set Top Box (STB) Miiausiariu Recorder lalaanss (mnsagunsaliuyingauiu STB)
UIN15 EPG (Electronic Program Guide) il 2 dnwaly Aa Present Program Way Following

Program 14lUsuAsun w1 BML (Broadcast Markup Language)

A NHK 7= 54 ot 7]

5Ufl 2.18 Data Online [4]

2.6.10 Data Online

duuimaaduuifieatu Data Broadcasting agudt 2.18 ausaidadon
doyariniiuiesetieszuudumesidauazuinisesulay lanfeuqiudonsusianisingviml Aum
uazidesiatayaldnaoninaiuuy Real Time ad1e 1 Tusunsy WAP rtussuuilofie Tnodaisie
e Network K1y ADSL %38 IP Internet 3u 4 19y Un Email, fumdeya wislddmsudiuuins
anunsavigsnIsusinerusiensinsiiedlavannvaty wueravinluszuu E- Commerce 315
dadpdudriussmslnaimdldthues @uagiuiamillnsimiinduiniuing)
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AS YOU HAVE SEEN HIS GLUED PUT
THE PROMISE OF THE PAWS OF A

CLUB WOULD MAKE HIM HOLE
1-888-731-1000

E‘U‘ﬁ 2.19 Closed Captioning [4]

2.6.11 Closed Captioning

a -1 = ‘q':’ d LY 1 = L] Ve
vinsiliinuiieingusvadlumstremdenuywuanuiedidymimianis
= i = s s P =% wa . . &
Tagu lilvifiguassalunisfurusienis fagui 2.19 allanuand® Closed captioning Uaz
% = w . . ] = v aal a o § o o
ATBAiaiy Captioning MillwAsassuiituouzdanyleaduayuileidu Teletext Tnodnumzs
a T @ & o a o 5 i
U3N13 Closed captioning lnevirluazilunseviivdendniusingegaiuaisuesnanin anely
v EJ s o a :l’
wanstamnunMazasiamnagluvaziy

85 3rd' NCSU 67 2nd BUF 80 4th
DUKE 83 937 UVA 64 520 UNC 91 141

U 2.20 Multi-view [4]
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2.6.12 Multi-view

duimaiaiusgramilsivinlviessosalunissususienisiiunndu fe Multi-
view agviligffurusenmsndnanunsaidongamaniundesdy q uenimieand Usingeguu
yiivelunariuld sufemslasudoadafedestusenis sty Ussanvessens
nanlaglduselowdann Multiview agnsdnauffesonisin Wy stensudstumuia, s
sneud udu Mein1sde multi-view wlddosdymranindvdmivdsiuuinsludaday
Yanen erfiidu 14 1 Yee ifludemdnesneiniasianisiwindengiudn 2 deafimfudu
U3N15 Multi-view TngvemilslddsteRnifufiufureinunisudedy (Comment) vz fivesiiaas
selvdeyaifurivadianisiauluiny (Detail)

31E10R01 43| M6.0

L B8 A AR
WRHIPE)IE
AR RCX
AT IES
Pl
AP
33T (2
LRI LE ek
L Pt R
P R IR

REEEAN (KRG

TRACHA JVENCEE
FE 28 6% BE 9% |
S5l BE h

E‘Uﬁ 2.21 Emergency Warning [4]

2.6.13 Emergency Warning

sruuifsunsunufulng, dundl, gnnde 1Wunisudeinifouds dlofinde
WUR AzuTsvInsiinmgiunlagdnluls é‘f@gﬂﬁl 2.21 Jusguu EWBS (Emergency Warning
Broadcasting System) Busiiiun1snaud 1 n.o. 1985 ludilu Hagtulimsinwininieuderiy
Tnsfwi widldeideAeansladng esannislduanidu wiedoudsiiazedosilidsnan us
nsfludauandingvied anusovirlandoudu isedgiusuinsvimiagdiuauann amnsouds
Wouss i waraunsaudwnuasUsydiunudemeiionafintund aluusasisldviu
szuufoufvazgnifentugudnrvauuiuAulmnaonina mnduudulm
Aadu ﬁayja'am;]r‘1damﬁﬁa'1ﬁ‘lmvTﬁﬁaLazixuuLL‘«’J'&Lf?iau:’fmzﬁ'lr‘m’ﬁ’mmwimﬁ'ﬂﬁ ILENGHENRE
WiawiuAulm wazuanadayasin 9 ududiou laiuidudnludRuumieelnsyiag
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Manufacturers are obliged to
/ control an output signal of

digital recorders according to
Serambled conten /‘ Copy Control Information.
Copy Control Inform. } -
NS “me
2 " ' Eg Program A: Copy Free
Enforcement § g ngnt:(’J‘opy()m
—_ boe m—-——w‘

Same Key is installed
PW‘mA + Copy Free in all viewers' card

Program B : Copy Once
C : Copy Never

i
|

D-VHS et

IEEE1304

L - HDD Recorder

gﬂﬁ 2.22 Contents Protection [4]

2.6.14 Contents Protection

o & aa‘ s nI ¥ v v v s o v
Untosdvansuesdygrununiniwlanisnisiinsiadyqyinu Scramble 1
wsovihszuulesiunmsvuiinniw Copyright Protection (DRM) iensasinsau@nlageasntng B-

< 2 1 as =
CAS IWRIUANNITINUNIUALLATY STB

2.6.15 Hierarchical Transmission

o

n1saad e Ui df U, mmsﬂﬁmﬁmum'ﬁﬁ'\L‘il'wm“’u'ayaw‘%amsmi

o

=5 £ 23 s ¥ a v Vs = EJ
iﬂﬁlﬂ’]ﬁﬂimﬁﬂﬂLﬂ?iﬁﬂﬁ@@’?fﬁi aamﬂumsmammm ‘U‘Ll’e']EJﬂ‘UﬁﬂWWLL']ﬂﬁE]ﬂJ‘U@\?CS‘i‘UU‘iﬂ’]‘i 4l

Y
1 1=l =t

=i | @ = o va
finansenudedygyrundweniy Sanmuandendudiedugfifings uieaslueiarsvuladu,
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- e = a o a a |
udonduilas wiousiuiniiger wIenisdedygraliiuiuninuranusigs 1av

2/ < 1 s nlll o 4 o ai L4 1= at < s
aﬂW‘WLL’JﬂﬁBN‘ﬂLWIﬂGﬂ\‘iﬂ‘UULB\‘]‘VI']I‘V]ﬁﬂWWﬂﬁyﬁ’g'lm'ﬂﬁlax‘lﬂﬁiﬁéuﬂﬂiﬂ‘iUL‘Uﬂ aulﬂmmaﬂwmsgm
=

Usza avlnmenisiadanununiudenissuniuinnualanuninios wionaansindyyiadl
AMANENAWATATIINUNIUE Agnunsavildmudnvazgiussmalaran wwangouiy 1

2.7 wisrfiwaslunisianaziiasieidayyia DVB-T2

= cal o v o & & s = L4 ' s av v
WITMULADINAIAYNLNIVDINUNITILATISUAUATNUDI YD IAEY Y10 DVB-T2 #lsian
ms¥asegunsal BROADCAST ANALYZER $u ROVER HD PROTAB fiftusialuil

2.7.1 Mdwu

v o a o & w I a 3 Ao v o dll -

lunsinmanuresdyiutufmIIuABNRLAUdUDIa BNl AULAT DD
o 1Al <4 '3 o ar | 17 1 v w & ' o | e o

Ta3dian 50 w3 75 loviu Tawidsdddmhensinduing (Watt) uaszrunsdsdyanundsonn

5 a1 v @ a"/’ - @ o = v ] [ @ ) =2 u
ndusgiiadasunn astuesossudyeraudsleviheiadu dBm way dBuV &3 dBm wuneds
dB (LaFua) 1BuAuLINSgIuMiIeIndading 1wy Adasds 20 mwW wifiu 13 dBm wag dBuV
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A15°99 4.1 asalanrsdiwesludminnsannaniuas

‘ Received Signal Strength (dBuv/m) MER (dB) /N (dB)
TEYLUN
anui :m : i | Ao Attenuation it | duaad | duanad | Sy
LATBIN | Simulation i v (dB) N o ) o
i Fula gnannay Fula gnasveu | Fuld | gnaeveu
i 3.08 88 7297 57.83 15.14 16.24 7.35 et 7
2 4.88 88 12.38 53.23 19.15 19.44 9.83 21 9
2 511 88 72.93 54,23 18.7 1575 7.83 17 8
4 5.29 88 59.66 49.43 10.23 13.82 953 15 11
5 5.86 88 89.66 51.03 38.63 30.1 12.81 21 14
6 6.49 88 66.34 51.23 1511 18.6 12.89 23 13
7 6.67 88 73.87 52.53 21.34 32.19 1312 33 13
8 6.85 88 75.54 51.93 23.61 26.24 il 25 11
9 8.39 85 85.31 54.03 31.28 27.42 12.08 21 13
10 9.71 88 95.59 52,63 40.76 32.89 10.2 36 15
11 11.94 78 64.82 54.43 10.39 18.03 10.34 16 11
12 14.33 78 67,65 55.43 1222 19.57 9.92 20 12
13 14.47 78 86.2 57.43 28,77 26.05 11.18 27 12
14 16.23 78 56.03 50.73 5.30 12.59 11.54 15 15
15 1713 78 64.81 56.53 8.28 13.37 10:13 13 6
16 18.24 72 68.37 51,93 16.44 25.09 12.59 26 13
17 20.27 {2 61.53 55.93 5.60 15.85 12.00 16 12
18 21.25 72 80.50 52.63 27.87 23.68 12.38 24 13
19 22.87 i 70.71 53.73 16.98 21.32 12.88 21 12
20 26.61 67 1071 55.23 15.48 15.06 12.72 1 13
21 36.63 a7 60.13 56.73 3.40 13.42 12.09 13 12
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M19199 4.2 M39uansAnsEwesiudwiangumuviuns (de)

— bBER aBER

A0un | NLATBIN | g wmﬁ‘ X .,,fy,"mﬁ Seyey il & JU.ﬂmﬁ
(km) Sula gnanvau Yula gnanneu

1 3.08 7.45%10° 1.00x107? 2.00x107 3.11x10"
2 4.88 3.82x10° | 1.00x10% | 2.00x10° | 6.71x107
3 5.11 2.98x10° | 1.00x10% | 2.00x10° 1.86x107
4 5.29 1.00%x10° 1.00x107 2.00x10° 511x10"
5 5.86 4.12x10° | 1.00x10% | 2.00x107 1.98x10°
6 6.49 3.90x10” 1.00x107 2.00x10° 1.38x107
7 6.67 2.93x10° | 1.00x10? | 2.00x10° | 4.33x10°
8 6.85 3.42x10° | 1.00x10% | 2.00x10° | 2.41x10”
9 8.39 1.16x10" | 1.00x10% | 2.00x10° 1.59%x10™
10 9.71 2.73%10° | 1.00x10% | 2.00x10° 1.03x107
11 11.94 1.00x10% | 1.00x10% | 2.00x10° | 1.05x10"
12 14.33 4.46x10° | 1.00x10% | 2.00x10° | 2.00x10°
13 14.47 4.46x10° | 1.00x102 | 2.00x10° | 2.00x10”
14 16.23 1.00x10% | 1.00x10% | 2.00x10° | 1.10x10°
15 17.13 1.00x10% | 1.00x10% | 2.00x10° | 9.26x10”
16 18.24 2.10x10°* | 1.00x10% | 200x10° | 2.55x107
V5 20.27 1.00x10% | 1.00x10% | 2.00x10° | 2.00x10°
18 21.25 3.00x10° | 1.00x10% | 2.00x10° 1.10x10°
19 2287 1.47x10° 1.00x107 2.00x107 1.54x10*
20 26.61 9.99%x10° | 1.00x102 | 2.00x107 6.40%x107
21 36.63 1.00x10% | 1.00x10% | 2.00x10” 2.29x107
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4.3.2 iwnseiloyaludunaeuds
nuan1sIadtyaios DVB-T2 mintedaadinldainiaiesdu v
ashuluaunisd (1) %"LﬁmmL.L'ﬁqﬁzgmmﬁ%"ulﬁ’fwaaﬁ’ngwmﬂﬂﬁLLaxaum”LWﬁwaaé’mm7mﬁgﬂ
annou uazerauuliihiiuiiaseunquussdyaniiooneinia (coverage) fildannissiass
9uMIe1 MER wazen O/N Aildannsiaunfuasnisiniiomfidiigaidudemsed 2 Tasly
nrsunuAtastuauns sxdmualiadnTvesvesarsemasuiiaiiiu 1.3 wazganuives

o ot E5

Fuaraiia iy 636 MHz Tnefvualiaaufiiviinisiadyain aunsounudienieia
m'waﬂ]ﬁafj

1. ddnaurudsdaming vy’ anvnnevsuis

2. uningndeaiguinuaents

3. Tsaseutunie

4. DIANITUINITAIUAIUANUDINI N

5. Audidbuavineiugdnivueining

A19199 4.3 A159LAAIATNNSIT DT luaLNBR AN

, Received Signal Strength (dBuV/m) MER (dB) C/N (dB)
FEUTUN

. 370 J 3 Attenuation 4 2 3 r
w3asds | < lation mujwimiuw doyaeun (dlB) mvv wﬂiu'w deyauaun tyuu'liu‘m deugunaun
(km) Ulﬂ Qnam’lau TUIG] anannay 'i“UI@ Qﬂﬁf"l‘lﬂau

1 1.46 88 90.31 56.03 15.14 38.23 11.65 a1 9

2 2.89 85 83.48 54.53 19.15 27.69 11.66 29 19

3 6.12 78 77.17 46.63 18.7 39.95 13.45 a2 14

4 10.57 72 75.2 51.93 10.23 30.08 12.96 33 14

5 17.00 30 50.23 - 38.63 8.06 - 9 -
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A19199 4.4 A1519LAMAINITIEMaS lUBNeaNTe (Fa)

o bLBER aBER

aouil | Bnedesds S | duud Soyanaui Fyanai
(k) Sulg gnanvau suld gnanneu
1 1.46 3.74x10° | 1.00x10% | 2.00x10° | 7.43x10”
2 2.89 1.00x107 | 1.00x10% | 7.43x10° | 3.96x10”
3 6.12 277x10° | 1.00x10% | 2.00x10° | 6.59x10°
4 10.57 296x10° | 1.00x10% | 2.00x10° | 6.36x10°

5 17.00 1.00x10” - 3.30x107 -

! ] af o w v as a
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at lﬁ‘QJ k2 s lﬂ' 1 & =F WV as |
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ar o o o
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63



ATANUIN N

69



ATANUIIN N

5UN .1 Teyaansa1nialalwadmiuldindesdyan [7]

70



A157199 .1 UsznmaesanniuasAnesuny

INYI

ga

dszianaant | s

il

ANasuY

|

a#miinan

39

anivdnamumsvanslasatemanuiulussuuainoalul
i 1uar 2 Teeduamiifeiianuidseriin uazaniuidail
Tisuanuiusousmfiussningldiusugindssnavianas
Insimidmiunsivinslaseglnsimilussuviineann
318

Al

o e '
ADTUETUNAN Al

45

sded A8 o A S ova
Wuaoiifailaouinegiin uazamuiiaildfuanuiubey
Tamfuszwihlasveugnusznaviamsinsimidmiunig
LivinsiasstsinsimilussuuAineannse lasaniliady
: P A o g o ed 2
nau A1 lumsiindsaaihaiumelildnunaseunguiasgay 90
2dIuATIGuIUTENA

aonfliSungu A2

38

- o & E oo o8 M ove w
1§Uﬂﬂqﬁﬁﬁﬁiﬁﬂ3uWﬁQGQLﬁu LagatIuneulaTuAIINLUYDY

Smfuszningldfvougnussnaviamsinaimidmiunis
Tiusnslasaneinsmiluszuuidneannsie

o . 3
ANTUEIUNGN A3

49

i o 14 A Y b . P |
Whuanildsenaszhiflanuimasgidu udiduaniiidradanons
) e v & ¥
vgrelaseinglusuinn telvlanunaseuagquisgaxr 95
P UIUATIT DU TE VA

71




A151991 N.2 AITIUNUAINTINGLAYAMENIENIImMATIATEIEnTINEAILIAY

'.ﬁ;éé__,ﬁjuhﬁ_ o : M | 10010270 | 13754300 | 38 | D |seea| » 100.00
1.01 | whemn Al 100919558 13.190653 W De a5 59 53 56 13 48 1.00
102 | fmo Al 100866450 12921333 60 Do a5 59 53 56 13 48 100
1.03 | asiis A2 99.613515 13627185 112 e a5 37 41 30 27 33 500
1.04 | vanes A2 101.439334 13278336 72 De: a5 59 53 56 13 48 5.00
105 | symigms A2 100.003063 13.409810 73 Db 26 36 40 a4 32 29 0.50
arnihady A3 #100 A3 101 532330 13560010 _ 1.00
o |mymn | M| voazosss| 1aomama| a1 2500
201 | Inslum A2 99144000 14.118230 0.50
202 | woarngit A2 98623956 14.752601 0.50
203 | aniiu A3 #101 A3 9B 319410 15115130 70 Del 38 50 16 34 54 57 1.00
2.04 | aoikatu A3 #0649 A3 99.482219 :
| 300 | dnh 100377004 |
301 | gwssang Al 100.180238 14.163391 100 Da 35 51 a7 38 31 28 1.00
302 | Yafu fsuga 2) Al 99667960 14930610 60 Da 35 51 a7 39 [31(55)| 28 030
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