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intensity function that varies ainusoid.lly in the
vertical direction. l The apatial frequency is uau.lly
apecified in samplea (or cyclea) per active picture
hieght. 2 ror example, a pattern of alternating bl.ck
and white sc.n lines in an NTSC frame with 480 active
line. would have a fundamental frequency of 240 cycles
or 480 aamples per picture height.

Horizontal frequency ia often stated aa ·cycles (or
samples per picture height·, even though it ia the
horizontal direction that ia being char.cterized. This
value m.y be convert.d to s.mpl.s/picture width by
multiplying by the .spect r.tio.

The need to have • measure of diagonal resolution comes
.bout b.cause many ayate•• have diminahed diagon.l
resolution. Because the corn.r ia cut out of the
2-dimens!onal frequ.ncy plane in various ways,
·diagonal· resolution .hould be m.asured.

It i. desired to have a .ingle number to characterize
the MTP-vs-frequency curve auch as ·otto Shades N•• •

Nearly all TV .ystems have differ.nt re.olution in the
stationary and moving areas. The ·dynamic· re.olution curve.
and numbers r.fer to this ph.nom.non. In ao•• cas.s this is
because of cam.ra integration. Th. eff.ct we are referring to
here is not related to camera integration, but rath.r to the
blurring caused either by spatiote.poral aUba.mpling or
transmitting the spatial high frequency components at a lower
frame r.te. This differing r.aponle requires plotting. s.cond
set of curv•• sp.cifying the p.rform.nc. in image .reas subj.ct
to this eff.ct. Note that this ••••ur. does'not directly give
the spatial r.solution of .oving objects, th.t depends on the
velocity of the moving object.

The purpose of the graph of aa.plea/fra.e va fr.me rat. is to
give another fairly simple ••••ur. of the diminish.d spatial
performance as a function of fra•• r.te, this time ind.pendent
of the rel.tiv. vertical, horizontal, and diagonal r.aolution.
This graph alao indicates the effici.ncy with Which the syatem
utilize. the ch.nnel for transmitting i.age s.mples. par the
purposes of this graph, a picture element is conaidered
resolv.d at frequencies h.ving 30' re.ponae. ror a further
explan.tion of this curve, see PS/WPI-054 section A.

The effect of pixel or aubpixel move.ent by the gathering
imager (i.e. live or film camera amall motion) should be
investigated.

I Since light values must .lways be nonnegative, these ainusoidal
variations must be superimpoaed on a suitable (apecified) dc
level.

2 A ·sample· in this sense is • ·pictur. element·, ·p.l· or
·pixel-. There are two samples per cycle.
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1.2 Chrominance spatial/temporal resolution

This is done as in section 1.1. por systems having different
resolution for the two chrominance signals, separate data is
required for each.

1.3 Chromaticity/Colorimetry Characteristics

Colorimetric fidelity is the transparent passage of the color
signal through a given system.

1.3.1 Color Difference Signals Axes

Por luminance/chrominance syste.s, the axes of the
chrominance plane are to be indicated on the CII
chromaticity diagra•• Alternatively, the equations of
transformation between KGB (referred to the system
primaries) and YUV (or YIQ) signall can be given. Por
further information see the recently adopted SMPTE
standard for 1125/60 studio systems. (SMPTE 240M.)

1.3.2 Transfer Characteristics

Any Iyltematic color shift the transmission system
introduces for small or large color signals~

1.4 Artifacts

Some systems may have artifacts (such as cross effects in NTSC)
including blurring of .oving objects, spatial or te.poral
aliasing, unsmooth motion rendition, side panel effects,
geometric diltortions, etc. that cannot easily be characterized
numerically. Such defects should be described in plain text.

1.5 Transient relponse

The response of the syste. to luminance and chro.inance Itep
and impUlse functions, both spatially and te.porally, Ihould be
given.

1.6 Aspect ratio

This is the ratio of- the width to the beight of the entire
image less blanking periodl, as dilplayed on a receiver having
correct geometry and no overscan.

1.7 Baseband Video Bandwidth

This is the bandwidth of the signal or signall applied to the
transmitter. In a composite sylte., it is the bandwidth of the
composite signal. In a multiplexed time component system, it is

_the bandwidth of the signal after all the componentl are
time-base transformed and mUltiplexed together. If more than
one video signal is applied to the transmitter, it is the sum
of their spearate bandwidths.
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1.8 Subj.ctiv. A•••••ment of Ov.rall Picture Quality

Thi. i. the rating given by viewer., under specifi.d viewing
condition., with .pecified .ubject .atter. The ~e.t .hould be
carried out under studio condition. (no tran••ission
d.gradation) und.r -average- at-bam. conditions, and under
·poor- at-home conditions. (TO b. defined). The test should
b. carried out with natural .cenes and test scenes and
material including computer-generated material.

All .ystems shoudl be .valuated with the .ame type of sourc.
material and motion protrayal should be included. The .ource
ma~erial .hould be of sufficient high quality so as to not
limit tran.ms.sion system performance. The same display
devices should be u••d for all syste. if practical.

2. Compatibl. NTSC Image ISsu.s
ror compatibl. syst.ms, the .a••••a.ur.s of imag. quality .hould
be obtained on -standard· (to be d.fined) NTSC receivers a8 well
as ATV r.ceivers.

2.5 Sync/Blanking/subcarrier Modification.

The propo.ed systems sball note any deviation. from the
sp.cifications noted in pee RUle., Part 73.

2.7 A.pect Ratio

specify the a.pect ratio of the compatibl. pictur•• provide a
description of how a.pect ratio i. achieved in a compatible
fa.hion. De.cribe any co.pro.i.e. or artifacts in the
compatibl. NTSC picture. I. ·pan-and-.can· includ.d?

2.8 Use of Over.can/Und.rscan

Do•• the syste. require the us. olover.can or under.can in
the NTSC receiver to conceal sound, data, or pictur.
infor.ation?

2.9 SUbject A•••••m.nt of overall picture Quality

The.e te.ts should be performed in parallel and with the .ame
material. a. in s.ction 1.8.

3. ATV Audio I ••ue.
3.1 Numb.r. of Channel. - Number of aUdio chann.l. and intend.d

u.e of tho.e channel ••

3.2 ModUlation Scheme
FM, Digital or oth.r Modulation Sy.tem

3.3 Signal to Noise Ratio (per channel) (dB)
self Explanatory

3.4 Nonlinear Di.tortion
3.4.1 Th. THD of each audio channel .hould be .pecified (,).
3.4.2 The Intermodulation Distortion of each audio should

be specified



- 11 -

3.5 Ch.nnel cro.st.lk (dB) (Audio/AUdio, Vid.o/Audio)
Ch.nn.l Cro•• t.lk will b•••••ur.d in ••ch .udio program
ch.nnel .nd m.y origin.te fro••ny oth.r or combination of
oth.r .udio progr.m ch.nnel. or the vid.o channel.

3.6 Audio/Video Del.y (lip sync) (+.s) Lip .ync errors ••y be
c.used by .ystem video or .udio .ignal proce•• ing.

3.7 Dynamic R.nge (dB)
Should b••p.cified for .ach channel.

4. Degradation of Compatible NTSC Audio (MTS)

4.1 can the propo.ed system in .ny way aff.ct int.rc.rrier
audio recov.ry.

5. Ancillary Signal.
Ancillary signal. include the broad r.nge of non-vid.o or
sound signal. that are carri.d with the television .ignal.
They include both program r.lat.d and non-program related
signals.

5.1 provi.ions for Ancillary .ignal.

und.r this topic, the provi.ion. for c.rrying
ancill.ry signals included in each ATV syst.m should
be described including the .ethod and the .mount of
data.

5.2 Line••v.il.ble for Ancill.ry signals in comp.tible
NSTC signal

Under this topic the number of v.rtical int.rv.l lines
in th. compatibl. NTIC signal tb.t ar. avail.ble for
use by the broadcaster should be listed.

6. Terrestri.l Tr.nsmission Issues

NOTE: 'or systeas employing a .ain channel and an
augmentation channel, the susceptibilities of each to
noise, aultipath, etc. should be ev.luated separately. 'or
compatible syste.s, both ATV and NTIC compatible signals
should be fully evalu.ted.

6.1 Characteriz.tion of Compatibility

Compatible with existing receivers?
Compatible with existing channels?
Compatible with existing transmitters?

6.2 susceptibility to Nois.

,or what carrier-to-noise ratio is noise just perceptible
in the picture? What indirect eff.ct(s) does noise h.ve?
What effects are caused by reduced carrier-to-noise ratio?
SUbjective tests of carri.r-to-nois. ratio vs picture
quality should be perfor.ed.
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REV A

6.3 susceptibility to MUltipath or Echo

Onder a vari.ty of lIultipath conditions, wbat dir.ct and
indir.ct .ff.cts does lIultipath hav.? What is the r.quired
ratio of d.sir.d .ignal to undersir.d slgnals to lIake all
such .ffect. imperceptibl.? When strongest .ignal is a
reflection, do le.ding signal. pres.nt a .pecial problem?
What problems .re there when multipath is coaplex, a. with
.mear c.used by veget.tion?

Performance should be .xamin.d with a variety of single .nd
multiple .choe. of diff.r.nt ph•••• and amplitude. and with
time variations representing those found in characteriz.tion
of the terrestrial trans.ission m.di ••

6.4 Susceptibility to Interference

6.4.1 Adjacent Channel Interf.rence

Indicate the d.sir.d signal to undesir.d adjac.nt
.ignal r.tio for which adjac.nt channel int.rf.r.nce
is just perceptible in the ATV picture for each type
of adjacent channel signal under varying desired
aignal level conditiona. Where augmentation channel
aignal bandwidth i. other than 6MHZ further consider
all possible caaes for augmentation chann.l
frequency a •• ignment(s) within the adjacent channel.

MSTC

lIain ATV

OPPBR LOWBR

Indicate the desired signal ~o und.rsired
adjacent chann.l signal ratio for Which
adjacent chann.l int.rferenc. is ju.t
perceptible in existing NTSC r.ceivers in each
case.

Where augmentation channel signal bandwidth i.
other than 6MBa further consid.r all possible
cas.s for aug••ntation channel fr.quency
a.signment(s) within th. adjacent channel.
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opper

main ATV

~ugmentation AVT

CO-Channel Interterence

Lower

Indicate the de.ired (D)/ undesired (0) ratio for
wbich co-channel interference i. ju.t perceptible in
each c •••• Where .ugment.tion ch.nnel .ign.l
b.ndwidth i. other th.n 6MB., further con.ider .11
po.sibl. case. for .ugment.tion ch.nnel frequency
••• ignment(s) within the .dj.cent ch.nn.l.

D

c

NTSC

0 main ATV

augment.tion ATV

NTSC
•• in
ATV

Aug.
ATV

6.4.3 Airpl.ne Plutter
Indic.te wh.t direct and indirect effect•• irpl.ne
flutter h••• I .yatem more or le•••u.ceptible th.n NTSC
.y.t•• is to .irpl.ne flutter?

6.4.4 Impulae Noise
Indic.te for wh.t c.rrier-to(pe.k) no i.e r.tio for which
noi.e ia just perceptible in the picture. Wh.t indirect
effect(.) doe••trong i.pul.e noi.e h.ve?

6.4.5 other
I ••y.tem more or 1e•••u.ceptible th.n NTSC .y.tem
ot interfer.nc. from other .ervic•• ?

6.5 su.ceptibility to Group Del.y Irror.
Measure syst.m .u.ceptibility to group delay errors between
differ.nt frequency video waveform component. (e.g. envelope
delay)? Are some frequency components more critic.l than
others?

6.6 susc.ptibility to Nonline.r Distortion
Measure sy.tem .u.ceptibility to nonlinear di.tortion of video
waveform. Are some frequency components more critical than
others?
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6.7 Transmitter/Antenna Requirements
6.7.1 Required Number of Transmitters/Antennas

Number of transmitters. Number of Antennas. If more
.~ than one, must antennas be co-located?

6.7.2 complexity of Transmitter/Antenna

Are special techniques (e.g., quadrature modulation
of visual carrier) employed? IS there a need for
wideband antenna, ultralinearity, etc.?

6.7.3 Ose of Present Transmitter/Antenna

To what degree of modification is neces.ary?

6.8 Bandwidth Requirements
6.8.1 Hear Term

Example: 6MHZ + 4MHZ

If more than one 6MHZ channel, is contiguous
bandwidth a requirement?

(

6.8.2 Long Term

Example: 6MBz + 4MBZ

If more than one 6MHZ channel, is contiguous
bandwidth a requirement?

6.9 Transmission Pield Testing
What new image artifacts are introduced as a result of
transmission? What system artifacts are made worse? Pield
te.ting should be performed to confirm laboratory resultl.

6.10 coverage _.lative to RTSC
What is the ATV coverage area relative to existing NTSC
service? BoW is it achieved? If HTSC compatible, what is the
compatible coverage ar.a relative to existing NTSC.

6.11 Gracefulne.s of Degradation
6.11.1 Video

onder increasing fringe conditions, is degradation
abrupt or gradual? Does degradation of NTSC
compatible picture approximate that of NTSC under the
same conditions?

6.11.2 AUdio
onder incr.asing fringe conditions, i8 degradation
abrupt or gradual?

6.11.3 AUdio vs. Video
onder increasing fringe conditions, which first
becomes unusable?
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7. suitability for Alternate Media Distribution
The main objective of the te.ts described in sections 7.1 to 7.4
is to evaluate the attribute. of a propo.ed ATV .ignal in order
to determine how it can be interfaced with various .edia other
than terrestrial broadcaating. To achieve this, the .edium under
consideration ahall be characterized to establish the baaeline
parametera by which the performance of ATV ayate.s can be
compared.

one way of defining an unacceptable signal is by using the rcc's
criteria for aervice grading contours A and B. It relates to the
quality of service by considerations of field strength, receiver
sensitivity and noise figure, and signal to noi.e ratio. in the
absence of interfering signal. (See HAB Sandbook, seventh
Edition, page 2.7-204.) Modifications to the above criteria may
be required to take into account the i.prove.ents in receiver
technology.

c.

7.1 SUitability for Cable Televiaion Distribution
7.1.1 Channel Bandwidth: Thi. definea the Rr .pectrum

occupied by a complete composite ATV signal and
.pecified in terms of half-power (3-dB), 20-dB and
40-dB bandwidths. such bandwidths shall be specified
for contiguiou. and non-contiguous channels, the
primary channel and the augmentation channel.
ModUlation shall be vared and the .pectral content
ahall be checked for bandwidth changes during static
and dynamic modulation.

7.1.2 cochannel Interference: Theoretically, since cable
television is a -closed- .edium, there .hould be no
cochannel interference. Bowever, -ingress- Which ia
the penetration of off-air signals in poorly-shielded
TV receivers or di.tribution path., can corrupt the
desired ATV signal. The effect of ingress between
cochannel ATV and HTSC .ignasl shall be investigated.
This test is an extension of 6.4.2

7.1.3 Adjacent Channel Interference: The objective of this
teat i. to determine the autual effect of adjacent
channel interference a.ong ATV and HTSC signals. This
test is simllar to 6.4.1 except that ratio between
picture and sound (P/S) carrier levels in terrestrlal
transmi.sion may be d1fferent from the PIS ratio.
used in CATV transmission.

7.1.4 Interference to/from other services: The ideal CATV
system Is -clean- in terms of ingress or egre.s.
Bowever, in practice the transmi.sion of ATV signals
require investigation because so.e band. (e.g.
aeronautical band) require greater protection than
others. Investigate how variations in ATV spectral
density can affect the following bands:
7.1.4.1 Navigation/Aeron~uticalBands
7.1.4.2 Amateur radio bands
7.1.4.3 PM Band
7.1.4.4 citizens Band
7.1.4.5 Industrial Sands
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Effect of aicro-raflections: .eflections result from
poor iapedance matching between cable., aaplifiers
and other passive devices, Which aanif•• t. as
contant ghost. or echoes in the picture. Due to the
coheretnt ('MHZ) nature of HTSC tr.ns.ission, .icro
raflections .re masked .nd .re not re.dily vi.ible
in NTSC. The objective of this te.t i. to find out
how .icro reflections appe.r in the ATV picture .nd
whether or not such defects .re tolerated by ATV
viewers. Quantify if possible.

Intermodulation Distortion: Thi. artifact is
generated in amplifiers with nonlinear
ch.racteristics when two or more fundamental
frequencies and harmonics are present. In NTSC
transmission, such artifacts are well known,
predic.tble, and they .re currently f.ctored into
amplifier cascade de.i9n. In th.s. t.sts, det.rmine
how Intermods are .ltered or created by ATV signals
of various spectr.l contents, and determine if the
interactions among NTSC and ATV signals caus.
objectionable artif.cts.

Channel Loading: This relate. to the maximum number
of channels that can be c.rried in a CATV system. AS
loading is increased, int.r.odulation, cross
modulation, composite triple b.at and other spurious
signals also increas•• An obj.ctive of these t •• ts
is to consider the tradeoff between channel c.pacity
and minimum accept.ble sign.l qu.lity. Rote that
ch.nnel bandwidth as in 7.1.1 c.n approximate
channel capacity, but channel lo.ding as d.scrib.d
here provides a great.r perspective of the exact
nu.ber of channels that can be accommodated because
it t.k.s into account the acc.ptability 01 a~tifacts

as ATV signals are added.

7.2 Suitability for satellite Distribution
The objective of these t.sts 1s to determine if the ATV
signal can .a.ily interf.c. with st.nd.rd origin.tion
(uplink) facilitie., satellite distribution syst••• such
as C-B.nd .nd EO-Band, and v.rious r.ceiving eqUipment.
Both commercial television distribution and satellite
transmi •• ion to consumers shall be considered.

7.2.2

Bandband Video Bandwidth: This is d.fined as the
h.lf-power (3-dB) b.ndwidth occupied by the ATV
video signal. In c•••• wher. audio (an.log or
digital) i. embedded in the Video, con.ider the
overall composite baseband video .ignal
bandWidth.

Bandband AUdio Bandwidth: This is defined •• the
half-power (3-dB) bandWidth occupied by the ATV
audio .ignal. Specify this bandwidth for each
audio channel, whether analog or digital.
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7.2.3 Audio Bandwidth Require.ent: This is defined as the a.ount
of baseband spectrum allocated to the aural portion of the
ATV signal. This bandwidth .ay vary depending on the
number of aUdio channels being carried, the frequency
response of each audio channel and the .ethod used to
combine all aUdio channels.

7.2.4 Exciter Modifications: The objective of tbis te.t is to
determine if the excitera currently used or existing in
the market require modification(s) in order to accommodate
the proposed ATV signal. So.e considerationa are: APC
require.ents, sync, video levels, and frequencies response.

7.2.5 uplink Power Require.ents: The objective of this test is
to determine if the porposed ATV syste. requires cbange.
in uplink power in order to properly saturate the
.atellite transponder While .aintaining proper
cross-polar/co-polar/adjacent cbannel/co-channel
charrier-to-interference ratios.

7.2.6 Optimum PM Deviation: The objective of this test is to
determine optimum deviations for existing satellite
channel allocations.

7.2.7 Minimum C/M: The ojective of this test is to determine the
carrier-to-noise (C/M) ratio required for proper
demodulation of the ATV aignal in order to prOVide
acceptable signal quality.

7.2.8 Minimum Antenna Size: The .ain objective of tbis test is
to determine the smalleat antenna si.e botb at C-Band and
IU-Band that can deliver reliable ATV signals with
acceptable signal quality.

7.2.9 satellite Receiver Require.ents: The objective of this
test is to determine the .odifications that may be
required of existing satellite receiver design. and
manufacturer. The ATV signal shall be evaluated to
determine its impact on tbe receiver functions listed
below. Quantify the a ••ociated co.ts if possible.
7.2.9.1 Cla.ping
7.2.9.2 Dee.phasis
7.2.9.3 IP bandwidth

7.2.10 Compatibility W/ satellite Security syste.s: The objective
of this test is to determine if tbe satellite security
syste.s currently in use or in the .arket, can be used to
secure the ATV signal. 80.e compatibility issues are: The
ATV signal's ability to easily interface with the
scrambling equipment at the origination (uplink) facility;
and, the same ATV signal's ability to easily interface
with existing descra.bling equip.ent. The above shall be
considered for both network television distribution and
satellite television e.misaion 'to consumers. Some exallples
of existing satellite security systems are VideoCipher 1,
VideoChipher 2, Oak Orion, Starloc, S/A A-MAC, B-MAC •••
etc.
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PM Chann.l Artifact.: While the .ff.ct. of PM chann.l
non-lin.ariti •• ar. well und.r.tood for HTSC, the
problem. which will att.nd the u.e of ATV .1gnal
formats through PM channels aust b. inv•• tigated.

7.3 Suitability for other T.rr •• trial Di.tribution Sy.t.ms:
Th. purpose of Eh. following t •• ts i. to .valuat. the
attributes of a propos.d ATV .ignal and d.t.rmine how it can
be interfac.d with other t.rr •• trial ••dia not including
VHF/UHF broadcasting.

7.3.2

7.3.4

7.3.5

Amplitud.-Modulat.d Microwav. Link. (ANL) Amplitude
modulated links are sp.cific applications of the
cable T.levi.ion •• lay S.rvice (CARS) at 12.7 to
l2.95GBz for short-haul point-to-point transmi.sion
of up to 40 televi.ion channel. p.r link. The ATV
i ••ue. to con.ider ar.: the .ff.cts on channel
capacity, di.tortion, int.rfer.nce and the
compatibility with .xisting trans.itt.r/rec.icer
systems.

pr.qu.ncy-Modulat.d Linds (PML) Fr.qu.ncy aodulat.d
link. are coaxial cable wideband .y.t••• u.ed a.
trunks for high-quality tel.vi.ion tran•• i •• ion.
Channel capacity d.p.nd. on tbe fr.quency divi.ion
multipl.xing .ch•••• ~h. propo••d ATV .y.t.m .hall b.
evaluated for .ff.ct. on channel capacity,
distortions and compatibility with .xi.ting
transmitter and rec.iver .y.t••••

Microwave Distribution s.rvic. (MDS) MDS i. a com.on
carrier point-to-multipoint AM microwave tel.vi.ion
di.tribution .ervic•• Channel on. i. at 2l50-21S6MHZ
While channel two i. at 21S6-2l62M8&. Channel two .ay
be 2156-2160 b.cau•• 2l60-2l62MBZ i ••har.d with
directional radio .y.t••• authorized in other co.mon
carrier servic•• D.t.rmine if ATV can be accommodat.d
a. a .ecured, non-int.rf.ring s.rvic••

Multi-Channel MDS )MMDS)MMDS .har•• the
In.tructional T.I.vi.ion Fixed Servic. (I~FS) at
2550-2680NB&. Th. FCC Rul•• and ••gulation., Part 74,
SUbpart I gov.rn the .p.cification. of this .ervice.
Determine how may ATV .ignal. can be acco.modated in
this frequency band and the po•• ible impact on ITFS.

riber-Optic Cabl•• (rO) riber optics can b. u••d for
analog or digital tran•• is.lon of ATV .ignal••
D.termine the maximum number of ATV channel. that can
be accommodat.d In a fib.r .trand u.lng .xisting
transmission schemes.

Tel.vi.ion Co. Lin•• (TELCO). In this .ection,
investigate how common carrier telephone compani ••
distribute television .ignals and determine how the
proposed ATV system being evaluated may be
accommodated in such di.tribution media.
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Video cassette Recorders CVCR)
This section considers current consuaer VCR
formats. Some issues under compatibility are:
7.3.7.1 Playback only of ATV
7.3.7.2 Record/Playback of ATV
7.3.7.3 Record/Playback of both NTSC and ATV
7.3.7.4 connector Interfacing requirement
7.3.7.5 Electronic Cblackbox) Interfacing

requirement
7.3.7.6 Audio Artifacts
7.3.7.7 Video Artifacts

playback only of ATV
Record/Playback of ATV
Record/Playback of both NTSC and ATV
connector Interfacing requirement
Electronic Cb1ackbox) Interfacing
require.ent
Audio Artifacts
Video Artifacts

Video Disk .ecorders
In this section, only current consumer videodisk
recorder/players shall be considered. Some iaaues
are:
7.2.8.1
7.3.8.2
7.3.8.3
7.3.8.4
7.3.8.5

(.

7.4 Transmission Security
The basic objectives of this eection are:
1. TO investigate the coapability of the ATV 8ignal with

security systems in various .edia other than
terrestrial broadcasting, and

2. TO evaluate the ATV signal for transparency during
secured transmission, including image reconstruction
artifacts of both the center image and full aspect
ratio i.age.

current Video/Audio security techniqes inclUde:
1. Tr apping
2. Ja.ming
3. rrequency Conversion
4. Video Inversion by line, field or frame
S. Permutation by line, field or fra.e
6. Rotation by line, field or fra.e
7. sync Ili.ination
8. sync Alteration
9. Tille/rrequency Compression
10. Digital Techniques
11. Mechanical

(Switched star topology using riber optics or coaxial
Cables)

8. consumer Equipment Issues
8.2 ATV Receiver Input/Output Characteristics

The purpose of this section is to ~e.cribe and
characterize the consumer television receiver interfaceCs)
which are available for ATV service signals, both input
and output. The interfaceCs) will describe functional,
technical and physical characteristics.
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8.2.1 RP Interface (Composite video+audio+ancillary signal)

Describe RP signal characteristics including
.odulation, bandwidth, channel require.ents, etc.

8.2.2 Baseband Video Interface

Define technical specification of the ATV ba.eband
video signal(s), where available.

8.2.3 Baseband Audio Interface

Define technical specification of the ATV baseband
audio signal. Define also available number of audio
channels supported by the proposed ATV system.

8.2.4 Interfacing with Ancillary 8ignals

Define the technical, physical and functional
requriements of all proposed ancillary signals (e.g.,
control, teletex, other data).

8.3 Compatibility with Existing NTSC consumer Iquipment
The purpose of this section is to describe the proposed
method of compatibility with NTSC consumer equipment
including receivers, tunera, CATV set top converter8, etc.

8.3.1 RP Compatibility with NTSC Bquip.ent
De8cribe RP level interconnection and compatibility
of ATV with NTSC consumer equip.ent.

8.3.2 aaseband Video compatibility
Describe the relationship of the ATV video baseband
signal parameter values with respect to NT8C baseband
video 8ignal. This section should provide explanation
Whether the ATV and NTSC video signals have common
baseband parameter values and how complex is the
signal conversion or transcoding from ATV or NTSC.

8.3.3 aaseband Audio Compatibility
Describe the relationship of the ATV aUdio baseband
signal parameter values with respect to NTSC bas.band
video signal. This section should provide explanation
whether the ATV and NTSC audio signals have common
baseband specification and how much better the ATV
sound provisioning is.

9. Other Considerations

This section is to be used to cover all ite•• that do not fall
under one of the previous categories.

'.1 practically of Near-Term Technological Implementation

Is the technology required to implement the proposed system
available or if it requires extensive further development,
what is the anticipated time required?
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Long-Term Viability/Rate of Obsolesence

Indicate the anticipated life of the proposed ayatem.
Indicate the changea in technology wbich may obaolete tbis
system.

upgradabi1ity/extendability

Can the proposed system be improved without obaoleting then
existing hardware, and if 80, how?

c

9.4 Studio/Plant Compatibility

Describe the extent to which the propoaed ayat •• is
compatible with current broadca.t studios and other
facilities.

2086A
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PS/WPI-0SS

MEETING OF
FCC ADVISORY COMMITTEE ON ADVANaD TELEVISION SERVICE [ATS]

-' PLANNING SUBCOMMI'l'TEE
WORKING PARTY 1 [PS/WP1]

ON ATS TECHNOLOGY ATTRIBUTES AND ASSESSMENTS

The .eeting was called to order by the Chairman, Ren McMann at
approximately 9: 40 a.m., on 20 September 1989, in Mezzanine
Conference Room B, NBC, 30 Rockefeller Plaza, New York, NY 10112.

Those present were:

Ren McMann, Chairman
Stan Baron, Vice-Chairman (NBC)
Bernard Dickens (CBS)
James Ennis (Fletcher, Heald and Hildreth)
Alan Godber (NBC)
Tom Gurley (ATTC)
John storey (CABSC/CRC)

1. The draft agenda (PS/WPI-0S3) was accepted.

2.1 The minutes of the previous .eeting (PSIWPI-0S1) were
reviewed and accepted with the tollowing change.:

a. Insert on page 2 , atter 1:he 7th. paragraph, a new
paragraph: "The Working Group concurred on Chairman
McMann's recommendation noting that such a recommendation
did not necessarily imply .upport of any particular
implementation."

b. Delete on page 4, section 6, 3rd paragraph, line 4, the
first occurance of "be".

2.2 A draft of Rev.l ot the Attributes Matrix (PS/WP1-0S4) was
distributed for review.

3. Ghost Cancelling Attributes: The
• ection 2.10 of the Attribute. Matrix
paragraph to section 6.3, on page' of the
and approved with the tollowing addition:

2.10.4 Performance Characteri.tic.
2.10.4.1 Single Gho.t
2.10.4.2 MUltiple Gho.t.
2.10.4.3 Noi.e Performance
2."10.4.4 Short Term Ghost
2.10.4.5 Long Ghosts

attribute. added a•
and the additional

notes, were reviewed.
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4. IDTV Prefi1tering Attribute.: The i ••ue of tapora1 and
spatial prefi1tering of compatible MTSC .igna1s and their effect
on IDTV .yste.s was discus.ed. WPI agreed to add a new .ection
2.11 to the Attributes Matrix as follows:

2.11 Te.pora1 and/or .patia1 prefi1tering of NTSC .igna1s
2.11.1 I. Prefiltering u.ed, and if .0:
2.11.2 Effect on conventional NTSC receivera.
2.11.3 Effect on comb-filtered NTSC receivers.
2.11.4 Effect on IDTV receivers.

Use of pre.ent diplexer.

c

5. collocation/Non-collocation contours: WPl agreed to add a
new section 6.12 to the Attributes Matrix as follows:

6.12 Effect of two-channel .yste•• on A and B contours:
6.12.1 When co-located
6.12.2 When non-eo-located

6. Other Busine.s

6.1 B.Dickens raised the issue of the PS/WPl aai1ing list.
It was agreed that the Secretariat would construct an
"official" aailing list consisting of the active
participant. plus the FCC ACATS subcommittee and
working party chairs. The li.t would be appended to
the minute. but .ailed to a wider aUdience with a note
that any other individual. de.iring to be added to the
mailing list 80 inform the Secretariat.

6.2 R.McMann briefly described hi. report at the Planning
Subco_ittee .eeting in Washington on 19 Septe1lber
1989. The report .ummarized the prior .eeting.

6.3. 1 R. McMann provided additional po••ib1e attribute. for
discussion. These attribute. were either discus.ed at
the Planning Subco_ittee or can be found in PS-042
(PS/WP1-056). The attributes and the result. of ~he

discus.ion. by WP1 are as follows:

6.3.2 Sync Ruggedness: WPl agreed to .ake the following
additions to tha Attributes Matrix:

(Under existing section 6.2)
6.2.1 Video
6.2.2 Sync

6.13 Sync recovery ti.e

8.5 Reaquisition of .ync
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6.3.3 Digi~.l Audio: Th. qu••~ion was rai••d •• ~o wh.~h.r

~h. a~~ribu~.s provided in S.c~ion 3, ATV AUdio,
prop.rly .ddr..... ~. i ••u. of digi~al .udio. Af~.r
.om. di.cu••ion WP1 .gr••d ~o .dd ~e following:

af~.r a~~ribu~. 3.3 on pag. 2 of the A~tribute. JIa~rix
~he following no~.: "(wi~h digital audio .y.t.m.,
performance is a.a.ured af~.r r.conv.r.ion ~o

analog)", and

a n.w a~~ribute, 3.8.1 Lev.l vs fr.qu.ncy r.spon.e.

6.3.4 Non-flat ~rans.i••ion pa~hs: WPl added ~o ~he

Attribut•• Matrix:

6.14 Non-fla~ ~rans.ission fr.qu.ncy r.spons••

6.3.5 Vid.o "cuts": WP1 added to the Attribut.s Matrix:

1.5 Particular attention should be given to vid.o
"cu~s" in which ~e iaage contains high
frequency components.

6.3.6 WP1 r.viewed the que.tion as to wheth.r ~h. curr.nt
attribut.s list ad.quately covered ~e vaiou. t ..poral
resolution issues. WPl .greed ~at ~e current
listing was ad.qu.~. in light of no~es 1.4 and 1.5 on
page 5 of .ec~ion B. Tho.. .e.king addi~ional

clarification should be directed to ~hose not.s.

6.3.7 Camera s~eadiness: WP1 added ~o ~e no~.s for ••ction
1.1 (section S, page 4, bo~to. of pag.), ~h.

following:

"The .ffect of pix.l or .ubpix.l movoent by the
gathering imag.r (i... live or film cam.ra small
motion) should b. inv.stigat.d."

6.4 J.Storey r.quest.d tha~ at~ribut.s b. add.d conc.rning
bit and .ymbol .rror. for ~he data chann.l. WP1
agreed to add the following:

5.3 Bit and Symbol Error.

5.3.1
5.3.2
5.3.3

5.3.4

Error rat.
Error di.tribu~ion

Effect. of aulti-level coding, frequ.ncy,
phase and group d.lay
Other characteristics

6.5 J.Storey request.d that the question of bas.band
format compatibility should be addressed. WP1 agr••d
to add the following:
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7• .5 Ia ~. aame baa.band foraat aiqnal u••d for all

••dia?

Th. Chair atat.d that h. and the Vic.-chaira would
pr.pare the Chair report fer ~. n.xt interim report
and aub.it ~e •••• to the Chair of the Planning
Subcommittee.

(

6.7 It waa .greed ~at there waa no need to have
additional meeting. of WP1 before the beginning of
next year unle•• additional attribute. needed to be
addres.ed.
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Advlaory Committee on
Advanced Tel.vlalon (ATV) S.rvlce

Doc. No. "-042

Date Au,u.t 14, 1.89

Dear Q\alraau,

ID ,reparaUoD for the PlaDulII Subc..ltt... StHrl.. ee.a1tt••
aeeUq OD Sept_ber 11, 1"9, 1 .tt.ell f. ,our ft.l•• a work
.tat••eut for thl. 31'4 period of aetlY1tr ., tbe PlaDB1D1
SubeOllllltt... !hi. hal ".D updated fl'. tbe work atat__t
,revlou.1,l••ued (PS-032). iD the 11,ht ., rour Yarloua Ca..eDt. aDd"
tho.e further nportl whlcb ,OU ha.,. ."lttecl. . .

tb.l. Dev work .tat...Dt will .. ftvl......41 &M.ded a•••e r, at
the fortbeoa1aa Plaul.. SukHaltt••• St..rl.. eo.ltt.e ••ti .
III tM. I'••ard. it i. iaportaDt to laold at l.a.t OM ...tha of ,our
Work!DI Party prior to S.pt_ber 1', 1M'. .

lour. SlDeer.ly,

Jo.eph A. naherty
OlalmaD. PlaDllIDI Subc--.ltt.e

Dl.tdbutloD: I_ville I. 1IcNa_. Claai.......1' lic"''' One.,
OIalna "'2, Dale .tfla14. a-all'M'D W-',
III .lWtta, Qaall'Mll 1 Idc"a1 271al'. QadI'UA
--S, lnaveD JoDe" ..I ' Richard Iuc."
a..1NU W-'. Ja... Ii lnaa M-l•
....It er....u. GllIl_ Z, WeDd.ll la11.,. Yie.
GYlna, '" Gft' Ie",l••• ftc. Qalrau. '"
ale~~ wu.e,••11._ Yi"17 a..ltt.. _ &rV
S.mea, 1m. 101'1'0. 1..... IS,
Villi.....1...1'. rcc
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Advllory Committee on
Advanced Terevilion (ATV) Service

Doc. No. _ ......IIoIFIU.U.C;....l.iI3~__

Dat. _ ...•...n&ll'..."u·..,;Iito....l' ......' -1..1 'z,'a.:'L.-

-1/1

'LAHNINC SlJICmI'ITTEI VOIUC STAnMEN'J' POl m 3IlD '.100 or AcrlVIn

'LAHNlNC SUlCotOOTTU VOUDC 'Aln 1

'011ov1aa the 1..t.11i tJ of VP-l to n.cll .......u... the aial..
auaber of .uclio ch...l. which ,ropoUDta .1MMa1c1 ,ron', i. I:lV
.J.t••• , the rcc he. '.cl1aec1 to ..te .ucll •••t.raiuti_, 'ut, 1. a
l.tt.r to the chalrua of the Advi.ory eo-1tt....t" 7/1"19, ...
..de tbe follovi....t.t...Dt.

-h a ••lailll the ,valitJ i.pro.....t. ,r...at. '" t.
y.riou. An tr.a••1.l1oa ec:bue., til. eo-l••ioa w:lll Uke1J
•••••• "th nd.o .acl .udio ,.rforuac.. fte eo.1tt..
• houlcl ••I1.t u. 1. tILt. n .... ., url.. tllat taltl of
the.. 'J.t•• viII d.y.lop 'ata io ,.rfonaDe.,
SDc:lud11l1 cro•• talk "tved ...loa aD' .1.1tal cha l ••
Thu., .,.t. propouDta ..uld .. _11 "need to i ••
the .ud!o C_POUDt of tlleSI' .,.t.. _fScintl, .0 •• to
"th ..iatala "rYle. to Ift"SC rec.iv.r••ad d.liv.r tile Id.h
,uaISt, ve .atlcSpat. fl''' A!V ".t....

1a,0Dd tile ...Se ",\dr..at tllat tIae ,.11tJ of tile An
.,.t.. ultSMt.I, ••1ected ., tIM eo-s••loe .. 1d.1aer tt.u
tut of sc .,.t... tile ee.S..loa 'oe...t .,.cl11 ea,
_lDl I' .f .udl0 .Ila_l. at tid• .tactun. lee...
the t ••U.. ,roc••• S. ,.daMetaU, •••"1'1108 of
c_petl.. Af'I .,.t••• tIM _ ,uaUt, of eacll
.,.t..•• audl0 chaDD.l. will l1kl1, the .S.D1f1caat
c..parativ, factor. tMt trill "1, ia I'••taa t ..•,.t... fti. lSIl.l1bood .hod. eoti••ta ,ro u to
,royl" • Idlll ~lit' .1.it.l .utio 'lIDal ia thair .,.t...
..... ia tJae .....e. of .taa4.ret. for- aiamua ....1'. of
audl0 c..._l••-

"-1 .hou14 .o..t'.~ what ful'tb.~ .ctt...1IlN1. .. taba la tile
utt.r. "yODd the okiw. a..4 to lilt. all ,ropoMat••var. of t"
Il.alfleaac. thlt t" rcc att.cbe. to tile .....1' ... ,ualit, of IUdlo
chaaa.l. provi4. ., ,ropoDlat. 1. the courH of the c.paratlft
........Dt of A%V 'J.t... lU'-1tt".

WP-l .houlc1 further '.fla. the .ttrl_t•• of _ An .,.t•• ra.-a!....
for .boat eU.iuti., • f.atura to .. iatndue. ia rutur. IIIIC
r.eelver•••D' oa. which .boul' be .van...le .1.0 ia Ari IJ.t_.
The parea.tera iavolv.d .bou1d be ••fl.... .

-1-
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III coonUnatin vi tn tile writ of """-1, ""'-2 aMuld deyelop tM
te.t procedur•• Dec....ry to •••••• tbe .ffeetIY.De.' of .boat
el1a1aat10" ,y,c", p.-vlded ., ,ropoaellt••

S.condly.the te.t ,.r...ter. ,lu ."Wtted to tM 11.t..
Subco_Ute. aDd to Cha1neD Wil.y ahould .. revi.wed .ud updated or
.,HU.d a. a.c....ry. iD coordiutiOil wich PI .......

PLAA"NING SV.CorfUnu WCICJWfQ PAkTY 3

Th. oD-,oiDi .pectrua-availability atudi•• aboUld cODClaue With
.pedal aU.DUOD ,I... co che !apacc of tile I.Uow1III
,.ram.t.r./coDdltio". OD the availability of ..-ecru. lor ArV:

(t) Protectl.. II-related aDd/or Illter-tlOdulaclOD nlated
taboo••

(11) Protecdaa ui.ti.. yacaat allot_DC••

(11) the ..ed to protect the cha"..l. 'I'opoled for 1aDd
.obll••

(tv) Allovlaa tra,,_Utel' co-locatlOD <e....1' co-locatin)
lor adjacent, IF-related ad lat.r-MdulatlOil nlated
caboo••

(v) CoD'IdeI' the po.ltbl. caeletloD 01 'I'OteetlOD for
ezi.ti.. laad ..bil. cbaaael••

III addltlOD, the vol'k1aa "l't1 Mould "'.rtau &be fo1lovi.. atUllle.:

(t) Develop. chum.l .uta.... t1u ...... iIlputa fna
tbe Iy.te. Subca.Ut. aM ,our wrlWaa ,.rt,'...ned
upoa tee.lcal ,laul.. f.cton for An.

(11) a.yl_ tile naulta of t. ABC ,npaaatloa ... cbaaa1
curacteri..tl. teau at .,,.,, 2• .5 ... 12 GHa, aDd
co.plete the worlt nl.tl.. to tbt aw1l8.111ty of
.,.ctEW .a.oft 1 GRa, facludl.. tbe po••U.Wt,. of
...1.. aove~at .peet"..

(l11) Det.rat.. tM .,.ctl'1ll ....uireMllt. for I:tV tern.tr1&1
.Dd MtelUte dlltrllNtSOil ".t... (lie, lea. ID..
etc.).

(tv) Develop the ..c....r'J "fevan ,roar.a to IU.trate
the effect of lDt.rf.reDC. OIl ••1.tl.. NTSC ... ... ArV
..rvlc•••

(v) Develo, techDlcal au1del1... for ...arl... of tile YHF ADd
UHF .pectn8 for An 81011I tM V.S./CaDadiu 'order•.

-2-
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1D ~ary, Vork1~ 'arty 3 Ibould:

(1.) further nfl. the .ffect. to .. upected tz. tile
elll11uUOD of -taboo.-.

(11) Deteral. thl Sat.rfereaee NUCS. claaractedatSel
wb1ch ,ropoDeat. .,.t..~.....,. iD ol'der tllat tbay
.y operlte It clo..r tha1l ,nlUt epacloa' to _Sltl11&
N1SC .tltJ~ aDd to e.ch oebar.

(111) Study the ,robl••••loc1.t. with ~ cl'aaDlaell.rV
.y.t..., wber. ehe chaaul. are ..,.rated Dy plua or
UDUI 2 e__.l.. DIe ec_no ••.,.loped for •
co-chaaMl .pec1_ of 160 .. ad JO Gndued_ of cae
eff.ct of _ 1at.rf.r1_ An .!pal 1...MId _ tDl
,Nl of '1'ovid1. III ••d1tl_1 6 JII. elaaDMJ. to ".71
of all ,re.eat rv .t.Uo... Vlatl. tILl. J(I .. muctln
la co-c....l l1lterter..e 1. I .oal, -1tU..,. le••
than • JO .. reduct10D of tbl laterf.rtla alane' 1.
likely Co n.u1 t ia ••jor Nuctloa 1D tM ....ber of
exi.ti.. Itltioa. wb1cb c.. ha.,. aD add1tloaal 0 ~
cha..l, particularly la .jor _tropol1taa anal.

PLAHNlHG SUICOMHln'EE VOJtJC.IH(; ,AIrY 4

Coat1aul. .tudl.. .re required to ..e.~.. \be ,r.ctical1ty of &be
INlUport receiv.r .ppro.Cft to • UIl1verw ti.,la1 1.eerf.c., 1...1..
to the .pec1f1c.t1OD of ,.r...t.r. ADd ftlue. nquind.

!'b••••ctiviti•••bould be coacluct•• la cloae coord1utl0. tdth JSWP-2
aDd the 5y.t... 5ubc...1tt.....ec....~.

'LANNING SUBCOt'tlITTU' VCIUWfG ,an 5

It S. of critic.l Uport.ace that "'-5 _tl.- to ..... to tile
..ed. of IS 1IP-3, I' deflDed by the __r'" Ina tile Qalna of 'S
VP-3, (Larry !'borpe).

"c.u.e An 1. d.fi.ed to lDclucle DJ'Y, mv, .... aY, -Sda
,.pr•••at • rla1. ee.l. of tecbDlcal ..el1.-4" ......... COl cut
of the cOD....r 1. dUf.re.t for 'Kb of t ..... -cateaorS.., "-5Ibou1d
.eN 1'....... tbe •••..,tl... which led to e"'lr flr.t ••tiaee of eM
r.te of peDetr.UOD of An .entc••

I. f.ct, liv.a the 'iffereace Sa c.....r .".&1 IIId tM COM..r co.t
for ••cb c.te.ory of ArI, ,nJecti.. of .rut ,...tr.tIOD for each
c.te.ory .hould DOW .....,.loped.

,LANNING SUICOI4MlftIE WOIJC1NQ 'Alln 6

VP-6 hal nov 'efiDed 32 Ce.t ace•• co .. UMd til cba ••J-CSw
a••••ament ,roar... and • draft of ••'jectlve telt procedure. _aual
hal buD prepared. .

-3-
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future work viII Seclude:

U) CoDduct. "tdl.d e..luatie. of tile ce.t of ~

."roache. NiDI cou.1d.nd lor tile ,roduct1_ of
eubject1ft t.,t ..t.rial. S... ..r&11e1 eAOOU,. or
..rial elaootllt& of t ••t ..... .1. a _Mr of
pickup clevie••, aDd Ita.anl. c_ver.10. Ina • a!alle
IIDTV .ourca. WP-6 v1.U r.c....ad cbe preferred
approach.

(11) Evaluate.y MW pro,o..l. lor tile pre,araUOD 01 tut
..teri.l chat uy M put fo~rd

(111) COordlaac. cbe product10D of Cae .pec111.d aDd eel.ct.d
.at of t ••t ut.rlal••

"cau•• the praparaclOD of t ••t Mt.rul S. UUI, co "c•• eM
paciaa activlt, for thl .Dtlre t ••t proar.. of cbe AdvS.ory co..scc..,
St S. critical to coDduct tbe c_par.U"e Dt of eM hD
a"ro.che. at thl .arll••t po••lbl. dat••

PLAlolNlHG SUlCOtlilTTU WOUING fAIn 7

(1) VP-7 abould c.,l.t. Cbe "caSl. ,lamas.. of tile
propo." audi.Dc. r ••••rcb proar_ aDd tJte ••tiMt. of
tbe COlt. Savol_d.

(11) Coa.ldar aDd d.f1.. a ISr.t t ••c to d.C.~~ tbe
accepta)1Uc1of CM .. of a letter" diJple1 ..
coapared vScb cbe DOnal full .IUD U.,lay, ..
pre,.re a COlt ••tlaat.........u1. I. auch • c_c.
Coordi..t. Chi. work vich tM Am .. tala ..1a1.
Laboratoria••

PLAHNlHG SUICOHt-UTTIE ADVISORY caoup 1 •
Aapact laC1o:

08. of Cbe 'uada"Dcal l ..tuN. 01 _ An ., f.a tile wid. 8Cfte1l
16:9 a.pect ratio DOW acc.,ted tbrouahout t.n .,.,.. Aaia.
CaDld., ad Nealco. .

De.plt. thl....r.l acC.ptaDC•• tbe Mi••••• Of a ••i • .,.ct ratio
baa be.D uraH ., .... ill the product1_ e•• ·St,.

Ae-l .~uld lnv••tipt. Clll neva OIl CM.... report co tbI Pl.·s.
Subc:...ltt... Coa.lder Che ahort t.n (1-.5 '''1''> ad clle 1_ cua
(5 ,e.r. aDd beyoDd) taplicatiolll of the decl.loD OIl a.peet ~.Ci••

-4-
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P1AHHING S~lI",D: ADVISCitY .our 2

'olloviq the _roue npon••u.1tted Sa n.po... to ..' .......tl.,.
Harke)' t. Rque.t. • ur.ful .tud)' ., c. "ta claan ,re_tld .lIln1d
.. _de. aDd • repore prepared vb1cla viJJ. .. ","ttt" to tile Mft.ory
eo.1tt.e. ru....port .hou1d coat.t. coac1u.1.. coac.nt..z

(t) the 'l'OIpect. for US _p1o,..at la &be MINf.ctun of
IIDTV nc.1yu'.

(u.> nae pro.pacta for tacR.at.. VI o-.r.h1p of tv Mt
aanuf.eture aDd HDTV Ht _aul.ctun

(111) th. pro.pecta for US-....d c....1l1•• 1D tae 4.Y.10,..t
.. .aufactur. of tr_•••t. .,.t_ ad
prof•••10ul lLtab def1a.tttOD ...t,...t for proaru
,roduct10a aad r.cordt..

(tv) If tb. above pro.paet. &1"' JOOr, 1Ibat 1. tba Ulral)'
..cro-acoaOll1c 1Itpact OD tile U.I. ae.." ad tJae
iatera.Uo.al trade MUDee of ..,..at. til particular'

•
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FCC ADVISORY COMMITTEE ON ADVANCED TELEVISION SBRVICE (ATS)
PLANNING SOBCOMMITTBE

WORKING PARTY 1 (PS/WPl)
ON ATS TECHNOLOGY ATTRIBUTES AND ASSBSSMENTS,

List of Attendees

[Meeting of 6 July and 20 september 1989]

R. McMann, Chairman
S. Baron, Vice-chair.an
T. Keller, Vice-Chairman
R. Niles, Vice-Chair.an
B. Dickens (CBS)
J. Innis (pletCher, Heald, , Bildreth)
J. Gaspar (CBS)
A. Godber (NBC)
T. Gurley (consultant)
C. Heuer (Zenith)
B. Lechner (consultant)
J. Pender (pletcher, Heald, , Bildrith)
B. Sidran (ABC)
J. Storey (CABSC/CRC)
B. Torick (BTP)
J. Watson (Group W)
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