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2.1 A2 tjzZE Y Lab. Test?] 714

Ad gZE R LAB Test? T2 EHLE =AXHo AA FAHNAN dojd + A& e
A z2AD e 25 a8 B3 Static, Dynamic Multipath 273 213 2 Co-Channel
Z79 H22E Factorg AAsY Ad $2%7F ATSC(Advanced Television System
Committee) Al2® 9 45& WFteA AFE Fdste Aot KETIA = 19999 38 7d %
] 13U7tA FE AF7IEelA AR 1M HAEL olgdtd Ad sd dzfe sty
ATTCA LAB Test® A& ATSCOlAM FA ¥ Ad tzZo§ Lab. Test §5L
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22 A9 dzgy Lab. Test &%

Test Items

Description

Susceptibility to Random Noise

Random Noise Sensitivity [58]

Noise

Impulse Noise

Impulse Noise Sensitivity [127)]

Susceptibility to Random Noise in
the Presence of Static Multipath

Random Noise in presence of Ensembles of 5 Multipaths
[281. 272~278]

Susceptibility to Co-channel NTSC
in the Presence of Static Multipath

Co-Channel NTSC in presence of Ensembles of 5 Multipaths
{280, 266~271]

Single and Multiple Multipath Test

Strongest Static Echo Rejection [284~295]

Co-channel Interference

Co-channel Interference into ATV [17, 56, 18, 237, 264, 265]

Upper-Adjacent Channel
Interference

Upper-Adjacent Channel Interference into ATV Wide Bandwidth
(4, 6]

Susceptibility | Lower-Adjacent Channel| Lower-Adjacent Channel Interference into ATV Wide Bandwidth
to Interterence [11, 13]
Interference | F Taboo Channel Taboo Interference into ATV
fnterference [259. 260, 29, 30, 33, 34, 261, 262]

Discrete Frequency
Interference

Discrete Frequency Interference into ATV [102~123, 232~234]
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A. Susceptibility to Noise
7}. Random noise

Random noise=

Desired power level =

ATt FY9o] BA FLYE EnergyE X E e 23 B
TOV(BER 3x10-69]3})ol A 2] SNRZ Receiverd A%<
-28.12 dBAA  TOV =

P
T

149 dB or 15.19 dB°]t}.
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Note : ATVAIZ 9 <& (Impairment)ol ™ & TOV(Threshold of Visibility)¥ 3%10-62
BERZ A9 xo] At} o]AL 25 block error per second®] t&3le Aoz A LFHE
50 errors  20% Eoto] MASE oo B ofmFch 3¢ dEHoT 0% T B
o8 go] 3«10-68 T AAE ¢ Pk TOVe] 2HaE Buke] fsiAs 2025 LHA4stE o g
g2 o9 BBdq AHY + = Aok

1}. Impulse noise
Impulse noiset Aoz, ©adtA dojdtt a2y, vk o2 Desired signaldl 2
A3S wa £ Qe AVE dojgd £ Art o]y & Impulse Noise® AExte] A3t Ax], ZE
g 753 HAAAZF 93 dojd £ Q2™ Impulse Noisex Burst Errore] ™3k Receiver®]
A Frlste Aog AUAH s F23% Factore oY ™ GA Spece Desired power level =
-53.10 dB(Moderate LeveDollAl TOV = 040 dBE =] 3lt}.

B. Susceptibility to Random Noise in the Presence of Static Multipath

Random Noise9} Multipath7} FAld] &A= 79 Equalizerd A%& #7157 93
A#Folt}. Desired Power Level = -28.0 dB(Strong @'#)o} 4 Receiver®l Random NoiseE 7}3}
of TOVE ZA% t}2 TOVAHOA HP11759D Dynamic Ghost Simulatorg& A}-&3le GAlA
A A1 Multipath EnsembleS 7}3} 3L Receiver®] Acquisition 955 #&3ac}
Acquisition®] #<) =% Random NoiseE Z&¥ €< 7% BERE FA3std TOVE ZA gt
olgio] SNR¥# Multipath Ensemble] @l€ 75 SNR| zte]E DeltaZ #EASte Receiverd|

52 Brrech

C. Susceptibility to Co—channel NTSC Interference in the Presence of Static Multipath

Co-Channel NTSC4l& ¢ Multipath7} $Ald] A8t 4% Equalizerd A%& #7187
A3k B3o|t}. Desired Power Level = -68.0 dB(Weak #l'#)oll A Receiver®l Random Noise§l ]

Co-Channel NTSCZHH A3 7S 718t TOVE ZAST oS TOVAEIGA HP11759D
Dynamic Ghost SimulatorE A}-83te GAoA] A A1k Multipath Ensembleg 7}3}i Receiver®
Acquisition® & #23tt}. Acquisition®] &A0=W Co-channel NTSC H4 43 & 284 £9
7} BERE &743l9 TOVE ZAA % olw 9] SNRZ Multipath Ensemblec] §1& 7 -$-9 SNR
9] x}o]lE DeltaZ EAS] Receiverd A%< H71sHd)

D. Single and Multiple Multipath Test
7}. Strongest static echo rejection

ATTC Test #284 : Desired Power Level = -28.0 dB(Strong @l#)olA Receiver©i
HP11759D Dynamic Ghost Simulatorg A}83t¢] GAolA #|Al§ Multipath Ensemble C%
Random Noise® 713l TOVE ZAA 3ttt ATTC Test #274 ¢ 593 Aol

ATTC Test #285 : Desired Power Level = -280 dB(Strong #@l®)olA Receiverol
HP11759D Dynamic Ghost Simulator& Ar83te] GAolA A|Al & Multipath Ensemble Coll A
+18 us echo W4l Equalizer Window Yol & +30us?] echoE AF&3}e +30 us® echo? =7)



g 74 A1A 7bH TOVE ZA S,

ATTC Test #286 : Desired Power Level = -280 dB(Strong #)olA Receiverol
HP11759D Dynamic Ghost Simulatorg& AF83to] GAol A #lA] 3§ Multipath Ensemble Aol A
+5.7 us echo®] Z71& 74 A1A 7ty TOVE ZAA S

ATTC Test #287~#289 : Desired power level = -28.0 dB(Strong @l'#)olA Receiverdl

HP11759D Dynamic Ghost Simulator®& AF£3} +15 us, 5.7 us, 1.0 us echo?] Z7|& zZ}Z};
2y AA 7t TOVE ZAAZL

1}. Strongest Dynamic echo rejection

ATTC Test #290~#295 : Desired power level = -28.0 dB(Strong #@'#@)olA Receiverol

HP11759D Dynamic Ghost SimulatorZ A}83l49 Dynamic GhostE @A A7 oS 7B 7&
Ghoste] Z71& ®3} A|A 7l TOVE AR g}

E. Susceptibility to Interference
7}. Co—channel Interference
&Y Channel®] NTSC4l® F& ATVAS 9 4ol thg Receiverd 45& 83t R
ojc}.
1}. Upper-Adjacent Channel Interference
NTSCES ATVAIE L 49 294 Channel®] A3 R 28 & of Receiverd A5S
Bt ste Aol
t}. Lower-Adjacent Channel Interference
NTSCEZ2 ATVAEZL 89 A3 Chamel®] HHAE2 28 & W Receiver?l 4%&
7} s= RAojth
2}. UHF Taboo Channel Interference
13 Channelzbd el 499 visd 2HE 4§ AL AHE TestdHoln Yojze
2 FoA ¥ FEo|rh
v}, Discrete Frequency Interference
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32 9cH2E 53
ol HAE EFe tyd H2E Alo]EE ¥EF3le Washington D.C A g A &Z3t
570 439 DTV A4t NEE $4135+9 Field TestE& A8t
# 1 Washington D.C.2] 57 HDTV & EdanH

rr

DTV VIDEO
CHANNEL TRANSMITTER SITE COORDINATES

STATION FORMAT
WETA 27 10801 5217 19th Road N N38° 53.50° ,W77° 7.92'
WILA 39 4801 4010 Chesapeake St. NW | N38° 57.02" W77° 4.78'
WUSA 34 1080i 4010 Chesapeake St. NW | N38° 57.02" \W77° 4.78
WRC 48 1080i 4001 Nebraska Ave. NW | N38° 56.40" W77° 4.78
WHD 35 10801 4001 Nebrtska Ave. NW | N38° 56.40" ,W77° 4.78

ol We g AES FEAHL Washington D.C.8F 22 e XgoN Ha = & oI
d3} ZAd ol FuolA A S IS o] &t AAS HDTV 21717 ATSC
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He] "Wolx FZol A Test AA
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@ EE B2 AEo] FAHY de A
A Test AA(E 29 ZA$olE  Static
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A E7Hs
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Py e Lo ~
T gl 2 A EVFRIY(Site #5, Nash  Street,
= O = - . .

Aoz HAde w2 9% F Strong Static Multipath)
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-8 rlor'

£ ol FEHAENME F£A719 AHBE AFE7] 989 AntennadlAd FAE A I
Noise Generatoroll /] A 5] = White NoiseZ Directional CouplerE o] &3la] Atdsle] 5417} 9|
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33 9= H2E A% +4

go HAE 3% ATTCE Fsl9 guisto
ol g3t om AFE WFHYH AF UFNA
GHIUGE Alolg 4 U+ Tilt Head?t Remote
HeadE& Hd3 v, Wade ANT LTD
WL14-48 UHF log periodic ¢MHIY(750hm)E 570
9] HDTV Transmitterdl Al $&5HE A35 4
st7] fE o)l g¥9 ALgg <9} Belden
RG-58 Downlead ¥ RF system< 50ohms2Z
PIHE 27 v H o] Hol Ark. 1Y 304 Rt
9} o] ¢teVME &H3 RS W Eole AN
ol A 30 feet ojtt. 28] 1Y 4% Test Vand
FEHE ASHuY 4% FHE RHF Ao
a¥ 5% HZE A% Wi ANz 47 BE
ttoloj1delth.  RF GH Y= RH
Downlead’} 50 ohme 2 AA o] t}. & &
RG-58 50ohm #Ao]&L Uplead £ 22 o] &3t}
Downleadt® 19 5914 Bt RAAH F 749 F
Z7]d FEHE FA AIZE A7) 94 73
7ol @ZEH U AFPAAEE F4
719] Threshold &#& ] ©]& %+ Precision

Noise Generatoroll Al A ¥+ Noiseg 7

Nrge

H71E F3te Adsr] A& ol &3
4-Way  Splitters= HP-8944A  Vector
Signal Analyzer (VSA) , Spectrum

Analyzer , Zenith 8-VSB 41719} KETI
Receiver(A, B Al2®)o) N3 E FFste
g o]£3 9t Delorme Tripmate GPS
Navigation System< ZA3sl1zt 3+ Site
o] At HAZE sty fs) o] &3}
¥ch  Garmin GPS-12XL& 3o 2R E
Transmitter7t A ¢} Azl ¢} e BIFS
AAQsed  ol&€rh  Laptop

Delorme software® 7| 538tx R E

-

AFYE

Hlol ¥

Test Van.(Site #1, Oronoco Bay

2% 4 Test Van WIH(54 4] 9} Test Set 4 A])

£ 7123} Zenith Receiverd] HolEHE RUHZP s34 o]f8ch ZAUEE RS-2329 ZTIUH
FH718 %3t Vector Signal Analyzer$t Laptopo] @Z®rc} Hio]ElE MS Exceld 71251

e 3-1/20 2] d=7le] W g
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Antenna
Truck Antenna Gain

Typical = 8dBd
Downlead 50 10dB Directional
Ohms Coax. Coupler

| Variable 3dB 3dB
| Atteouator . Attenuator Atteauator
)
1
)
'
)
}
! Uplead 50 Ohms
LI v S [ Noise [“Variable
: Modulator | Generator | Attenuator

System Gain = 10dB

Zenith Receiver
Monitoring

Monitering %5

1.Equalizer Input SNR(Normal/Threshold)
2.Equalizer Output SNR(Normai/Threshold)
3.Equatizer Tap Energy(Normal/Threshold}
4.Equaiizer Frame Noise(Normai/Threshold}
5.Error Rate(Segment/sec)

a8 5 HDTV walacade] (=] Ay

34 9 H2E WY

e of e A= e|2E AHFL  Stand Alone 8-VSB Exciter®} Frequency Synthesizer® A}
&3] A Calibrationg AAl3tch, Al2® o]5& Antenna Down-Lead®t RF Sample PortA}o]oi A
&3 vt} Zbzbe] Predetermined test sitedlA] X% ¢tAstA FaE oot &1, 2 Hl2E A A
AA SElUdE AGA 0HE H2 2 HAEES AA 3o
Spectrum Analyzerg ©]&3te] QHeHUE slHsle] Ao AE o] HEE oty HEs
AR HA Azdde ey YA+ Band Tilt7F HAolxn, AFE #@do] FHhe wio
2 Z2AQ%g. AR E, Zx), e W3 Transmitter2 5B 2] A2 e 2§ dolg L 7E3
o EE dolHEL 7479 HaEAEA 71EH0 Site Margin® Z2A 21357} Threshold
o =g & w712 Gaussian White NoiseE 1dB Step® F7} AAHA YA Fo| tlstd A Site
Marging Z A%t} Thresholdd]l =93l Equalizer® Parameter® White Noise?} ©3jxl
6MHz Bandwidthol A1 Noise Floorel] tldle thA] 7]12& 3t zel3: H= AgdeE e 2
o] ZA 4 dlolEl7t X g oo 3ir),

7F Aol E ID, A7} @& %9, DTV Signal Power, Noise Floor Power

Y. DTV Field Strength, Segment Error Rate @ nominal

t}. Added Noise @ threshold, Segment Error Rate @ threshold

2}, Equalizer®] 99% 3 SNR, Equalizer Tap Energy

v}, Site Margin, Comments

v vlte/eve e 3 ## 7} Sitedl M FAHE RF A% 9 Spectrum &4
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3.5 Field Test 27

Z3 2= Excel Spreadsheet® 7]Z 5 1 Passband Tilt® Stopband® Spectrum Analyzer®)
Plot2 Plot Optiong ©] &3] A3t 12 oo X 20 olvle] HAAIG B=AJ gl it
Z} A 2"l DTV F41719] =418 2 Site Marging RoF3 ¢t

T2 % s DTV 4719 20867 Site 712
l{rferencie A Aad B Axe
. Receiver(51)
Site PP Slte P Slte. Y Site Ifield Condition
%) Margin ©6 Margin ©6) Margin
’ (dB) (dB) (dB)
Site #1 80 17.8 60 15.6 80 16.6/e Multipath & Adjacent Channel
- o Static Multipath
Site #2 100 27.9 100 25.4 100 26.9 .
e Unstable Channel Condition
Site #3 50 279 50 275 25 25.8e Adjacent Channel
Site #4 80 26.5 80 235 80 23.5/e Multipath & Adjacent Channel
D ic Fadi
Site #6 750 243 75 227 50| 14.) ramic rading
o Dynamic Multipath

(1) Reference Receiver2 ©] &3 Zenith Gray Rack® 7 $-°9l& Prototypel 2 A 25 o]
A F27]2 Analog @9 AAE Zenith Engineer7l A3 AAE 39 TunerFdAd:s ¥
gt o7 o]@3l= Bandpass FilterE o]83lx &3 Tracking FilterE AR&3t3lon,
Analog Blocke] HAE 433 nasted 5o AR 534 ARHAN FA7|=
A, B 2937 AJF& vadrlde g olg el S, 223 Reference Receiver?] 73
—r°“—‘ i el vste VSB W0 5Ao] 58S RAFI] st 5133 AFH

2714,

7}. AAH oz B u Reference®Z ©]83 Zenith Gray Rack? Site Margin°] X # 3%
~ 3dB A= EA &Aool HA2W A, B A& Channel= ¥¢Z3A T4 <.
&3 AFAAE E g o7t fle Aoz AddE.

Y. Dynamic Fading(A A MN&g o] 10 ~ 12dBAE 434 &3 7 @)o] A3 Site #69 Ch
34, 352 ZA$oe B Al2®"e Channel ° FA41& 3x ZE3Jed °]T‘:— B AlzHo]
AGC(Automatic Gain Contro)®] $@540o] =4 F41& 8A X3RS L2 ZE Dynamic
Fadingo] A3t QoA A&stA 48 sa]d AGC(Automatic Gain Control)9] $HEA] o]
gtolr =4 7 ¥

t}. Strong Static/Dynamic Multipath7} A38tA] &4 8t= Sitedl A= Zenith Gray Rack™ A,

B Al2® ©] Channelo] $A<& 342 23

.I.a

2
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LJ

30



4. 4 &
FUINE @4 KBSOIA 4% xg HDTV 489%+4¢ 4481 Jev MBCIAE
@ ol AYWEE FuGm YomE gAY HDTV 2 @40 Azsr] dol we e A
3¢ S dolHE ST BMste] Yo A% e AU FHH ¥ Aoz R
1 FHAME mFe Fesh 2ol Tl FAL WEAEA A¥E FFE F I

l

a T A= AE7IR
& AQ3d 1AL HESA do2 A2d AT AT 2 H=EAFH distd B& 70 I

H =g sjof gt £},

aga olyE AFEIBE ol &3t ALY HAA FFHNA dojd F Je vheFT AN
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AP S B9 A8 JEA] 2AAAY AL FEE 4T AA = M 2R
HDTV Aulzo] dig 249 FE9} 1t d53 d9E dotiy Ad ARE F33tL &4
st HDTV £ W&o Agafof gvka o

w35 Ao wElA Strong Static/Dynamic Multipath®t Adjacent Channel 43 Dynamic
Fadingo] A3tA ¥ & Ro=z AAE 22 Channel 2AIAC nelsiol & Rew FAEED ol
of KETIA A% F=AES B39 nig gAENA & 455 571 BE52l Live ¥$&
14t} ASIC HAME o] &3t AZg FA7E o] &3t FAld 4F3Foz2HN =¥ HDTV 7
< ZHEF e YA wEEE A4 gAY HDTV 48 - A8 W B2 =80 2 A
o2 7lddtt 283 KETIAM = ATTCHA F53 & RF Test Bed® Y &9 Test
BedE 692714 7% & dAHolmZR o|Fo HDTV F41719 A% S HIFsted B2 =30 2
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