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By Jim Boston and David Lingenfelter

ow that digital television has been rolled out m most of
the major markers, many broadcasiers facing their day
of DTV reckoning must start doing their homework to

Cisure \H‘LLL"n"nFUlI I.IIJH'..II. I"-.“.I_I, kil iF'I-.lL"_:H.TM‘II.'ﬂ'; S~

ton in San Jose, CA, decided last year that it would be

a DTV player sooner, rather than later, KICU is part of the fifth largest

KRG & ransrmitber sivs &1 Monumant Pesic Ca. Tha tesl H and OF anlennas ware locaed &t 24560, with the NTSC antenna ai 3631,
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basad nil dighsl production truck. Pholo by Bud Shannon.

Second, the expected cash flows are
just that: expected. Nobody can forecasy
what will happen during the next several
vears, miuch less the nest 10 years. Who,
in 1995, could have predicred that Inter-
net 3d revenoe would be $3 billion in
19997 In the digital era, opportunities
develop, mature and disappear at a much
quicker pace, adding additional ambi-
guiry to investrment evaluation.

Costs
tal rangition appear tobe minimal. Cmce
the digital system & operational, eardy
indications show that the power used by
the pransmitter is the only substantial
addition to the operating expense bud-
get. That can vary considerably depend-
ing on transmitter type and channel -
from 5504 to $22.000 per month.
Ciompared with analog equipmeni, dig-
ital aquipment will also provide operat-
ing cost benefits. First, dygital products
are usually easer 10 operate, enabling
exasung staff vo handle the workload more
efficendy, Second, digital equipment tends
o be more refiable, Some products have
buik-inintellipence thatis capable of alert-
ing technicians pros to omminent faibure,
increasmg upnme. Fmally, if something
does go wrong, digital technology offers

sophisticated self-diagnoseic feareres and
modular repair schemes thar can expe-
dire repairs while reducing maintenance
expenditures

Embracing the change

The digital model changes the world
for the equipment manufacteres as well.
It is wp b0 equUipmEnt MANUEACTETETS (0
assist with the transition from analog to
digital. To be successfal, manufacturers
meed a strategy thas offers booadcasters
cost-effective ways 1o manage the mransi-
tion, ensuring 4 sitisfactory financial
revun. Manufacturers must offer poo-
grams that allow broadcasters 1o extend
Implementation costs over several yeams.
Pay-as-you-grow schemes could provide
browdexsmers with the Bexibiliny oo inscall
lower power squipment now and have a
financially areractive furure upgrade path
to higher power equipment. Equipment
leasing also could provide another meth-
od o defray up-front investmens.

This also affords broadcasters the ahbil-
ity to develop alermative services suchas
data casting. These programs also pro-
vide economic incentives for being an

simultanecudy broadcasting & digrtal
sgnal. For examgple, the broadcaster
could postpone the studio investment
available. Most people find upconven-
ed pictures acceptable. The broadcaster
could use studio funding 1o purchase a
dara router, fiber connection and 1 sta-
tistical multiplexer.

What can broadeasters do with the
pipelme to éam an acceptable return?
First, the broadcaster has socess o 2 new
ancenoe: people i their workplaces. A
reoent Intermet study showed thae 40 per-
cent of all the Web users gain access from
work. Broadcaseers, in conjuncoon with
theeir Web site, could develop new mar-
keting and advemising oppaorturities.

When combined with streaming vech-
nology, any business” network manager
could be a new market for broadcasters.,
In rsost cases it is cheaper to msmalla PC
converter and build distnbution schemes
o alleviate network congestion than it is
i change network topologies or install
network switching,

With the 3G wireless technology, which
promises 2Mbvis data rates, the broad-
caster has a new business model for
Internet access. Dara craffic tends 1o be
moe intense from the nerwork o the
user than from the user to the perwork.
Broadcasters conld eransmit daca-inten-
sive back-haul trafhc (nerwork o user)
while the wireless connection carries the
signal from the user to the network.

The recent CeBIT show has seen a
Aurry of activity around handheld or net
devices, This ks another platform that
will offer broadcasters new markets.
The next wave of net devices will have
the ability to surf the Infernet, making
those media CONSUMErs Primie CAgers
for broadcasiers” new stresming medsa,
Laptops are being introduced that icor-
porate full relecommumnicanions phone-
enabling mobile Internet access.

The Internet Exa will bring meany chal-
lenges and opportunsbies for broadeast-
ers. Broadcasiers can embrace the fech-
rology now and begin to develop new,
nnovative products or postpone the tran-
siticm wntil Later. With the explosive growth
of the Internet and the new media oppor-
runities it warld bring, the cost of delayng
untd tomorrow will be greater than the

early rechnology adopres. investment required today, ]
Broadcasters could reallocare funding
from sudio equipment to datacasting F. Burks
eqquipiment to enter the data world while reeral Fle
Apell 1999 Droadcast Encinaaring 201
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markct, but it also straddles the 121w i M 2 e R ey T A =1
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market. KICU 15 independent, in the s de i |""-—I_':" |
T e, ]
tullest sense, in that it 15 one of the few - p e i
i 1 dF gy o B
remaining stations that is not part of et I
.| |

locally owned, From an engincering
perspective, this proients opportuni-
ties, along with a Fair amount of risk. A
group-owncd stapon cangoncrally look
T its corporate cnginecring cntity fora
lot of the answers to the DTV puzzle,
EICU was faced with engineering its
BTV eransition all by icself, The sa-
ton's chicf engincer, David Lingen-
telver, and vice presidenr of eperarions,
|'|!|| El{l’l".‘l M. E|.|1.|' |:;-_| this R ing
[._11'|1r|.|'.|_1|r|;-;. ."l.|rl|-|-llﬁ|| |||:||'. ||.|_'..: Cx=
ensive NTAC baschband and BF expe-
nence, & sece OTY loarming curve had
o be negotiated,

A aumbser of queostrons would have o
be answercd belore the exact paih o
BTY vould be chared. The assgnad
chvannel {32}, and the powser o repli
cate the EXIALING M SC channel {36)

qas apelled our in the FOCSs Sixih

Trainsmitier sile with the Harris 200W Uira | on the keft and rack-mounted Prilps encoding squlpment
fust to the right. Philips enginesr Ben Sonensen configuring the Prilips encedermultiplexer,
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The test vehizle AF syutlem was bl by ageigiani ohiel enginoer, Check Pracna. The
bandpass filter (in ling with the Scala antenna) was used o prevent the NTSC statbons
on channels &8 and 54 lrom overloading the analyzers froml end. This filter was
bypassed when I'HBﬂ!r'rﬂ' NTSC measuraments on chanmel 18,

Report and Order. This meant thax
cffective radiated power [ERF) was
E'.I:.n'll'llhl'l.i.'dl oF 50k |IT l.'-'||I.I||.‘| SEEMN .‘l.:
tha |;.;_i| !|1||:|.|:| ||I.;|. ”
Polarizateen (CF) propagatson, and -
ceprion characreeistics had been wsted
before by the Modd Stamen Group

(M50, the station's staff wondored of

'R ':":|r|_|_| Al

the carlice testung, which showed no
benefic in using CF, was applicable to
KICUS market

KICU's coverage area is o region of
extremely diverse topology, It includes
nuany mounain Eoges, with oo
panying valleys, large expanses of wa-
IET ]I1d I|:|IIE! ITHAjCHE 11 L|.|II||.J||..'|.|I.,I|F.|'\-\.
I:|'.II liave |-:».||.-|||,!;-|_| [ %]
Iorm ©le i l_"!_'..,lllllll.lil-\.
Encgwn as “The Bay
Area, " This mix of nau-
ral and mean-made olsca-
cles prodduces inany re-
flecuions amd casis many
shadows for broadcast
signals. Tlis sivuation has
caused miuch degradation
|rfH'I"E-IZZ-\.|-'.¢'|-|b..-..-".x|s.|'-.
been widely publicized
with the adveni of digital
LedEvisla, g:.qn.l.i.ll deg=
radation of the '-i[.':ll-.ll
shioald nos oceour in the
digitsl domain. The base-
t'-lllld. modulared, and
Leansinnitned -.[:;.:tl:|| -.:p_lt.ll
sbowld be decoded per
r|.'_‘.|:-' |1:.' A reueIver rlgl'n;
e g the puaing where
noase, reflections and oth-
er factors swamp the er
roF Correciion ‘\-:I-":Tl.'ll'll".i-
ability to recover the data,
the well known “cliff ef-
fect.” From resring bt has



‘ean plommet to an almost
ane if tewo chance for errors with less
than & 0.6dB change in S/M.

Signal reflection, or multipath peob-
lems, while annoying in MTSC have
been rumored to be lethal ta ATSC
signals. CP propagation has been em-
ployed by some broadeasters since the

Ili-ﬂlli_'ﬂﬂll mouneed receive antennas

KICU:

cles along the path and end up vmh
vertical orientarion. -

There are a number of disadvantages
Although true circular polarizaton is
difficult to achieve it also means dou-
bling radisted power, with ncarly equal
vertical and hocizontal E fields, Chaa-
nel 52's assigned radiated power
(251kW), along with the desire to us

There are a number of disadvantages with using CP.
Muost center on cost,

late 70s to minimize ghosting. This is
largely anributable o the fact that
reflections off buildings and other ob-
jects tend to have a different polariza-
tion sense relative to what was trans-
mitted. It has also been found char
signal components in the H and V
fields fade to a grear extent, indepen-
dently of cach other, In KICU's experi-
ence, H scems to fade or be diffracted
off its axis to & greater degroe over
water than does V. Indeed, diffraction
off the H axis has been evident sinee
television's inception. Early CATV sys-

a fat vertical pactern, low-gain antenna
micans thet CP would need three RF
cabinets (one for backup) using 10T or
Diacrode technology instead of two
cabinets if H polarization was imple-
mented. The power requirements for
CF {over S00EW ERP) would preclude
any thought of wsing a Solid Stacc
transmitter. A three-cabinet transmit-
ter translates into increased wp-front
costs, along with increased monthly
coats, mamnly for power. Some cxpens
have stated that they belicve only a 25
pt:tcmtmﬁnlmmwrml m":lt be

'

fron 1

& m-ti-m*‘}q l"
7 an m...fmeé

e ,_,,

T
.r
mncl A




DTV PDATI

necessary. 1his wouald obviously bvwer
the power required. Robert ]. Plonka,
priccipal engineer for Harris, has said
noteworthy diversity improvement can
be obtained without doubling the pow-
er. A very general rule of themb for the
difference between NTSC and assigned
DTV power levels &5 due to the SN
ratio differences between the rwo at
just acceptable receprion. NTSC is gen-
erally considered unusable when S/
drops to 28dB. DTV becomes abis-
lutely umzsable ar 4 much lower S/
value, which is around 154R.

Afrer doing a spreadsheet analysis of
transmitter capital cost, operating
costs, power levels, antenns gains and
polarization, it was determined that
CP would need o clearly show an
advantage over H to jostfy the in-
creased cost of cwmership of the larger
transmutters.

It became clear ehat because CPwould
impact ERP and antenna selection,
which in murr would affecr tranemitt=r
technology selection, KICITs Enginecr-
ing staff would perform it's own DTV

208

testing to gather information, In ordsr
o avoid “reinventing the wheel,® the
tests were hased on the protocal devel-
oped by MSG. MSG is an assaciation
of equipment vendors and beaadcase-
ers that have rallied around & “model
station,™ WHI, to iron ot interoper-

L3 B T KIGJU-TV |
Type | NTSC
Channal Ch. 36
Center Frequency = B05MHz
ERP 4000w
Ht. AMSL | 30121t

produce 3 solid engineering recom-
mendarion ag to whether KICUDT
shoaild empley borzantal orsome form
of circular (elliptical) polarization, The
Falloase froem that decision would allowr
staff members to select a transmitter
canfiguration, transmitter technology

and a set of arrennas for

. KICU-DT DTV operation.
["'.v - ..Afh'.-f I:I!.Il!lj'ingﬂ'htpr:-
vious tests, a plan was
Ch. 52 madethat would remove
TO1MHz as many wariables as
1.8KWY possible and, hopefully,
makes the renils clear
2695H exough that 3 decision

Tabde comparing key NTSC and DTV paramaters. Note the
difference In iegling power lvels Dstvwean NTSC [40MW

and DTV 1.6kW),

ahility and tesring of DTV, Besides
WHD, testing has also been done at
WRAL in Raleigh and YWGHN {using
WYCCs final amp) in Chicago under
MAG guidance.

The plan
The station’s engincering staff set our
to dessgn, document, construct, beit
and place into operation a low-power
DTV transmission system for the pur-
pose of conducting tests thar would
provide answers that can be applied o
the design of full power DTV channs]
§2. The goal of the project was to

Broadcast Engineoring  Aprl 1809

could be made with
some confidence, It was
decided that an H an-
penna and a CF antenna
would be installed at the same location
on the tower with a remotely con-
trolled coax switch selecting which
antenna was being fed. The coax swinch
would be interbocked 1o the test trans-
miteer, removing drive during switch
motion. This would allow casy and
safe selection of which antenna was
active while the feld measurements
were being taken, The transmit anten-
nas, bl by Antenna Concepis, were
such that the H gain of the H and CP
antennas was the same, At this point,
antenna height, gain and parterns were
as close to being the same as practical




polnt was 37 mikes fram the iransmitter.

KIiCU

thus removing these factors from con-
suieratHin

Lroe to the low power of the available
transmirter, the H and TP transmit
antennas were mounted on a single
pipe which was in rurn mounted on a
2000-pound-rated rotagor, The top of
the antenma -mOunting pipe fitted nto
a stout-supported bearng, It was then
possible to align the transmit antennas

Our testing was done
with & horizontal receive
antenna because that is

what consumers have

available.

with the radial being measured in the
fizld, Essenrially, the rotaror cresred
AN OFMINE-CEATSE antenna a8 fae as the
measurement van was concerned. This
remaved the arimurh antenna patiern
variahle from the equatics, A conirnl
syarem was designed sothat staff mem-
hers could change antenna-aming az-
imuth, control the coax switch and

Measurements were laken at 81 sites along sight rdists. The farhest measumement

alio turn the transmitier on with a
Eeypad on o two-way rado. This
allowed the testing o be conducred
withour having a personar therrans-
mitter site all day, and, in many
cases, late into the night and on
weckends.

Our vesring was done with a hori-
zontal receive angenna because chat
is what copsumers have available,
The measurement van receive an-
tenna was itself on a rotavor so thar
vertical polarity messurements
coild also be taken as needed for
multipach study. Areach tese site we
also performed signal strength and
SN mezsurements on our Ch. 36
NSO ‘.i-lﬁl'li'l.l. This was done for
twer reasons. The first was to come-
pare the DTV sagnal oo the NTS(
signal. The second reason was be-
cause of the familiarity most of us
hiave with NTSC reception character-
istecs. The NTAC signal made it casy to
coafirm several sive paramerers, such
as mulopath and signal scrength. Cur
DTV effecove radiaved power (ERIY)
for the test was only LMW (averape),
while our NTSC ERF 2 4M%W. Recanse
of the low DTV power o few unique
enginsenng solutins were develnped,
which we will see shorily

A penerator was imstalled in the van
sor the equuipment conld be warmed up
in the marning, calibrared and lex run
all day. At the end of the day the
equipment and peperator were shot
down. Air conditioning kept the equip

ment Fack temperature reasonably con-
seant s equiprent drift was eliminaced.
We conducted this study from the

view point of geiting an answer o CP
versus H for KICL. The engmeering
sindies dame previoasly by WHID, and
WH AL had already roraughly doci-
n1:-r||rr-.|| HVSE |'|H||':l|.l;.‘||in|'| 3 PeCE e
characrerisrics

Strategy and ohjectives

To accomplish the above mision we
used as much borrowed equipment as
pissibde in exchange for vendor access
ta mformation obrained and the les
sones learmed,
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KICU

¥ Hamis loaned a 2000 (average
power) Ultra 1 solid sate transmarter,

* Leirch loaned an ASC audiodvid-
B0 SEFVET TO ACE A% A source at the
EEAMSMIELET,

* Phillips provid-

a numbser of the BF measurements. To
perform these measuremnents an [BA-
SIC program written by Zenivh for the
V5A was wied. This umit measured
channel passhand chamctenshics, DTV
and NTSC channel power, and the
trucks RF n'mpl!i'l"u_-r F,qin. and nnioe
floor,

Zenith lnaned the Litest ireration of
what iz commaonly called =the blue
racks,” a prototypical DTV demaodu-

the RVSR modulation scheme sinee ir's
meeption, His rutonng and goaidance
on the intricacies of rhe rewing proce-
dure ensured we would be able wo
accomplish our objecrives.

e of rthe unique aspects of the
ekt is that we applied for and re-
ceived what is proabably the only
ETA in hi:lur}' for a :.tzern.Hc frans-
mit anfenna. Anienna f".l;:n::-pu -u:if
Diamond Springs, CA provided pan-

MPEG.I fﬂ:fﬂiﬂ-’, ww '\-H-“ -'ﬁrih’l o :m" TE :.._ s [HE5s I... . ; :: ,
and o TokenMux 1 T‘ “%..— = e R T
ErAnSpOrT SEREam : T s S j er
multplexer. .E._ . E‘ jﬂ | ?,l‘.'?%%?- | riSginlEaa s,
¢ Hewlert-Pack- 3 | % | sm | o0 AT373
ard provided an 4 a0 3030 37.0/33.9 - -17.3-178
HP894414 vector & 3 L T 32.7/34.8 ATRL16.4
signal analyzer. 80 : ey = Hl
& Tleindabyoine TR Bae e

vided an RFAO0
VER test monibar,
# Antenna Con-
cepts Inc. provided the antennas
# Zenith provided an ATSC demaodu-
latordecoder and rechnical advice.
The HPA3441 A was used to perform

anbenng in ossd

lation messurement system. Zenith also
provided the considerable expertise of
Gary Sgrignoli. Sgrignoli has been in-
volved with Zenith's development of

Summary resulls. The botiom line | that CF transmisslon does nod help DTV recepiion when an H recelve

el antennas thar were stacked on top
of each other. One was a horizontal-
Iy-polarized emicter, the other a CP.
The antennas were designed with the
game horizontal gain of 11dB. This
was done using a single panel anten-
na for the H antenna and two CP
panels for the CP antenna, The verti-
cal beamwidth is therefore narrower
for the CP antenna, 12* ve, 24* for
the H antenna. The total CP antenna
gain was 1448,

Frank Foge engineered a steering and
control system for the antennas, A 1 5/
E-inch coax swich directed the RF
coming up the tower po either the Hor
CF antenna. This switch could be con-
trolled from cither the base of the
tower of via BF control from the test
vehele or at the studio. A camer
poiated at the top of transmitter cabi
et allowed confirmation of antennn
azimuth and coaxial swirch position
vin o ThL back to the srudioa. Mark
Cunningham, president of Antenna
Conceprs, and his crew mounted the
complete antennals)fiteering system at
thee 24 5-foat level of owr G0- foat tow
er in the muddle of October. The testing
commenced Mov. 2, 1988,

Chuck Pracnn, the station sssistant
chicf engineer, oversaw the ransfor-
mation of an EMG van intoa DTV iear
vehicle, The oruck was builr o the
M5G test vehicle specibications which



wert dieveloped for the inicial field reses
&t WHT fasr the Model Station Pragecr,
Intormatien gathered ar each rest sine
allowed the calculation of DTV sigmal
':l:r-l.'r.Hl:h and FOLC gire AEIREn, a 0
wath the confirmanon thar EVSE sig
nal woeld always fail when the S/ of
the |."1.11I'|:| |.|l||-|'\-|||_'|_| o 15dB. We alsn
recorded tap energy using the Zenith
demad [*Son of Blae Rack™}. I-'lr cni-
ergy i5 an indwation of multipach,
These measurcments were done witls
bath the H, and CF tramsmin comfizg -
rations. Simce there is a lomis hisgoiy al
WTSC measurements, we made field
strerggth and COIR view-abilicy checks
om our Ll 36 NTSC signal also, The
PECLUNE LEIN & I TS FMEeCBaner wi |_ OlLEN
pive hunes as wo receprion problems aea
site that are easier to discern to 40 vose
who is new o DTV restiepg. But i
should be stressed thar in a very shon

A J0-loot preumatic mast with 4 paruiilt head, Scala yagl anterna, rotatas, compass and
E’-_!‘-'l'l' camars was used at pach measuement podnt The camers image provided a
pictune of whal the receive antenna “saw” as i looked foward the transmitier site

titie we begtan to be able to deteer the
iymptoms of reception problems by
leoking only at the VTV measore
ments, The July tsswe will explam
how to make these measurements
and how to inlerpres
them n detal

General DTV test
findings and
observations

. i-lih'l:- SITE: WeErt
fested over a thnee-
week period during
Movember of 1998
Both DTV (1.6k%
ERP}) and MNTS(
MY were evaluat:
ed and measgred, It
should be noted that
aur DTV test station
s 22dE below ourau
thorized ERP of
LEIkW,

& Wie foamad three siges
where neither the DTV
mid fhe BN TS0 sigmals
were ismable. Inall b
(AE IEstance, fermin
cameed lovw sapnal lew
|.|'-.

¢ We foound |:-I'|:|. CHhE
e where WS
OK bar DTV didn®
wonrk. T hissie wat two
miles out on the 1H0°

W

We had line of sice ro the MTS(
transmit ancenna, but the DTV tranamit
antenna was below a ridge {the DTV
antenna wias 317 feet below NTSC an
wennal. This, combined with the low
rrancsmit ERF cassed the sgnal o fal
beloaw the threshold, We found fve sites

radia

We found only one site
where NTSC was OK
but DTY didn't work.

wrhere INTSC was OF but DTY C polar
izackon didin't work, One of these sites 18
where DTV-H dudn't work encher jagain,
pwnr mibes out an the 180" radial),

= We foand fowr sipes whers DTV-H
was DK bur WTSC was apwsrchabl
1‘|III' [0 CXTEETR ;|l_|'||'|-..'|ll_|.gI :||:|‘|"nr T

* (e sire had mokey WITSC fec Epinan
wiile TV was OK

= Cehersring om MTSC was svsdent at |
aincs, while DTV was OK. Sices with

strong and mulple NTSC ghosts didn'

always translate into kigh tp energy
values, In many instances, a few pro
nounced phosts would not preduce
cnough iotsl coefficent summation to
cause poor tap cacrpy readings, but o
few high walue coellicients scemed o



track what was seem on NTSC, In 1]
mstances, tap cnergy for H o was lowee
[{ =T |I|u|!|:|r-.'|'|'|| than P and in ene

IM&tance They Wery |_||l:|.|| In anly fove ol

|.|-| | N&LATNRCS Wesie ||.| I\..||||_'l\. HiHE

CP does not seem to
help DTY outdoor
reception when using
H-receive antennas,
even in high multipath
environments.

than 1dB apart, Alsa, propagation of
tects, such as multipath, ane not kbentical
ar Ch, 36 and Ch, 52 duse ro the 96MHz
frespuensy separation

® A one site we witnessed both WTH
and DTY fades, but there was a nidge
line approsimately 34 miles away thar

damgs Muelbor, Chuck Pracna and David Lingeniciter insis® ibe ransmitter and support sgquipmend.
Becaune the station did nol have a digital 5TL the ATSC encoder, multiploxer and SDI vides cource wara

i talied al the ransmiflér site.
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KICU DTV test? transmitter block diagram. Key slemanis wore the remotely (H and CP)
aniennas. This allowed the field lest crews 1o switch between H and CF polarizagon at

each besl polal

vas even i elevation with the test siee,

* [0 tweor instancesar sites close in [lange
ANEEnna |_|:"'|,'|l|_'\.'~|:|||l .!||||_'|||_'\-\.:_ bl | f".l. |I ||_|
SLIQNE |.'.|'nl'-:ll'-!.'.. while the DTV sonals
faded. Again wearmibate this to rhe facr
thar the DY anicnna was 317 fect
below the INTAC antenna.

= AT o sabes near Suteoe tower, which
i the site for most of San Franosco's
VHEMHF transrmiseers (292° 36 & 37

miles), the MNT50E sigral had lagh ineer
mecrd, which was most [ely due o re
cerver direct pickup of TS0, whale the
DTV sl was Ik

# Senearly all the sites, the hongontally
polarizcd [TV transmat antenna has a
sligehely higher site mangim than thecircu
bir podarmed sigpnal, Thes wos due 1o
mecervod fweld srenpth penerally heing
shghely hotter for borwomtal. This mighe
be prrnbuted o the
gains of the H and CP
anpenna being slighely
Addinonal
|l. |'-'-_ L[NLTH rI||- L 5 ~||

different.

gainal the CI antenng
LU B TS TR | |||h|||| ||i1-_'
cauge of a fixed THO
ot of the ransmtter),
the ERP% for H will
be the same for hoth
but the vertical par-
ternis bor the H com
Panichlis in larly I||-c
H and CF anrenmna

wire diefleremt

Summary of
results

Afier all this wiwk,
wihint didd we kearn #

Coowng Bssiowrsz U cloes
TOE Seem fo I'..'Erl NI RY
DURHOGr recepriom
when usineg H-receive

anrennas, even in high
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multipath environmenns.

It will most likely be necessary m
many cases in the futore for DTV sta-
tons w0 conduer these outdoor

emptive actiom. Pasasonic is insrrece-
g % chealers o sacnfice 2 lowe-end
IITY recerver as a test receiver. When a
customer buys a ser, the dealer sends
along with a techniczan to evaluate
reception before the customes’s set i
taken our of the bax.

Somy Elecrronics is taking 3 more
quantifiable approach. They plan to
equip their dealers with a test box thar

and, probably as important, in-
door tests. The TV manufactur-
ers are very concemed abour re-
ception testing. If a customer
buys one of these expensive sers,

Digital television does not mean
that your analog skills will go away.

and then takes it home o find
that he lives in an area whese
some, or even all, DTV stariont
can't be decoded because of reception
problems, that DTV set will be coming
back to the store where he bought i
This expensive A stock DTV receiver
will now become a discounted B stock
item. Some manufacturers are con-
cerned enough about this to take pre-

o

...J,.,.. gy

performs acouple of the testscalled for
by MSC. This box not only measures
signal srength of & selecved channel,
providing an AGC value, but it also
has the ability to add nodse through 2
conteol knob undl an LED indicares
that errers are occurring. The ameount

aof foite added is displayed on a LCD,
This reading gives you a relative indi-
eatisi of the smaunt of headrosm ar
margn for a given DTV stanion, ar a
pven locapon, We rected this box and
fenind 18 weeful,

Conclusions
CP versus H
The main reason for our bests were to
see if CP would help minimize the
effect of multipath with the 1opal-
ogy¥ of our marker. Tap energy
and field strength measuremens
mdicated that CP has no benefir,
and in some cases acrually per-
formed worse than H for outdoor
DTV receprion. No indoor tests
were performed.

Analog skills remain important
Drigital velevision does not mean char
your analog skills will go away. You
must stay cognizant of the facr rthar
processing does not end at your AT5C
eransmitter’s encoder. A lor of what

Fiot of EDX-Engineering propagason modeling program. This mdisl predicts o falr amounl of coversgs toward San Frincisco with
ofly 1.6:W ERP. Actual recorded Fold sirongth along thia rodisd closely correlates with thet predicted coverage. Signal strength wes
S3.1d8mV'm with H trarsmii and 57.4 dBmVm with the CP anlenng
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makes ATSC so robust is the high-
powered V5B sipnal processing that
takes place in the consumer’s receiver,
b it an our-and-out television or just a
set-top box.

Ciavce a;niﬁ., 115 ID-EIII'IE drven home o
us that just as analog audio and
video will be aroond, your ana-
log skills need 1o stay intact also,
Mease used 1o be the limiting fac-
tor as to how far out your signal
could be viewed, With ATSC, itis

ficient. Some manufacturers claim val-
[l Wq’:" into the 30, One hae 0 woEn =
der if this is necessary or pust desirable.
At 33dB the BVSE noise threshold s
15.1dB. Ae 27dE it i5 15,2548, which
it 2 warst case scenario if all the poize
is uncorrelated, To keep this valae as
kigh as possible, the analog specs re-
mamn important. Also, 8™ relares di-
rectly to EWM, This is the value often
reported a3 an indication of VSRS
health, Again, manufacturer’s speys

The good news is that the 8YSB
system appears to be very robust.

Helght Is impertant

The good news is that the §VEB sys
tern appoars to be very robust, and the
picture quality, even ar standard-defi
nition, appears very good. We founc
Cnmpd.mbl: MTSC and DTV service
availability even though the KICU
BTSC 1 16 channels below KICU-DT
and NTSC s radiated ag 34dB highe
thanour DTV test ransimitter. T wiould
appear that having the rransmic anien
nas at high elevarions is mach more

important than powee
Accomplere discussbon of DT
receive parameters will be pre
senired in the July issue of Broad.
cast Engineering magazine
Readers with specific question:

not oaly nolse, but also ransmir
lineariry. As nonlinearity gers
worse, your out-of-band performance
gews worse (remember the FOC chan-
nel mask} and your in-band signal to
noise gets worse, Pagsband amplitude
distortion and group delay affect 5.

Although rransmitter manufacturers
are trying to out-compete each other
when it comes to M out of their
boxes, Zenish claims thar 27dB is suf-

have values berween two percent to
five percent. You will see those our of
the mransmirter but nog ar most receive
sites. Yalues approaching 15 percent
arc scen as you approach the chiff,
Linearity is extremely important, The
coverage area will shrink as the system
becomes nonlinear. That's the bad
Hews.

on this anticle or DTY resting
can send them to im Boston
cfo brad_dick@mtertec.com. Selected
questions may be incleded in the July
feature article. l

Jewi Bisiton s empimeer amd Duwid
i chief emipircer of KICU-TV, Sam Jose, €A



