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intensity function that varies sinusoidally in the
vertical direction. l The spatial frequency is usually
specified in samples (or cycles) per active picture
hieght. 2 ror example, a pattern of alternating black
and white scan lines in an HTSC frame with 480 active
lines would have a fundamental frequency of 240 cycles
or 480 samples per picture height.

Horizontal frequency is often stated as -cycles (or
samples per picture height-, even though it is the
horizontal direction that is being characterized. This
value may be converted to samples/picture width by
multiplying by the aspect ratio.

The need to have a measure of diagonal resolution comes
about because many systems have diminshed diagonal
resolution. Because the corner is cut out of the
2-dimensional frequency plane in various ways,
-diagonal- resolution should be .easured.

It is desired to have a single number to characterize
the MTP-vs-frequency curve such as -otto Shades He.-

Nearly all TV systems have different resolution in the
stationary and moving areas. The -dynamic- resolution curves
and number. refer to this phenom.non. In som. ca••• this is
because of camera integration. The effect we are referring to
here 1s not related to camera integration, but rather to the
blurring caused either by spatiote.poral subsampling or
transmitting the spatial high frequency components at a lower
frame rate. This differing response requires plotting a second
set of curves specifying the performance in image areas SUbject
to this effect. Hote that this measure does'not directly give
the spatial resolution of moving objects, that depends on the
velocity of the moving object.

The purpose of the graph of .ample./fra•• vs fra•• rate is to
give another fairly simple measure of the diminished spatial
performance as a function of frame rate, this ti.e independent
of the relative vertical, horizontal, and diagonal resolution.
This graph also indicates the efficiency With which the system
utilizes the channel for transmitting i.age samples. ror the
purposes of this graph, a picture element is considered
resolved at frequencies having 30' response. Por a further
explanation of this curve, see PS/WPI-054 Section A.

The effect of pixel or subpixel movement by the gathering
imager (i.e. live or film camera small motion) should be
investigated.

I Since light values must always be nonnegative, these sinusoidal
variations must be superimposed on a suitable (specified) de
level.

A -.ample- in this sense is a -picture element-, ·pel- 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 .ystems having different
resolution for the two chrominance signal., 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 Ax.s

por luminance/chrominance syste•• , the axes of the
chrominance plane are to be indicated on the CII
chromaticity diagram. Alternatively, the equations of
transformation between RGB (referred to the sy.tem
primaries) and YUV (or YIQ) s1gnals can be given. Por
further information see the recently adopted SMPTI
standard for 1125/60 studio systems. (SMPTI 240M.)

1.3.2 Transfer Characteristics

Any systematic 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 moving objects, spatial or temporal
aliasing, unsmooth motion rendition, side panel effects,
geometric distortions, etc. that cannot easily be characterized
numerically. Such defects should be described in plain text.

1.5 Transient response

The response of the system to luminance and chrominance step
and impulse functions, both spatially and temporally, should be
given.

1.6 Aspect ratio

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

1.7 Baseband Video Bandwidth

This is the bandwidth of the signal or signals applied to the
transmitter. In a composite syste., 1t 1s the bandWidth of the
composite signal. In a multiplexed time component system, it is

- the bandwidth of the signal after all the components 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 Subjective As.e.sment of Overall Picture Quality

~his is the rating given by viewers, under specified viewing
conditions, with specified sUbject aatter. The ~est should be
carried out under studio conditions (no trans.lssion
degradation) under -average- at-home conditions, and under
-poor- at-home conditions. (~o be defined). The test should
be carried out with natural scenes and test .cenes and
material including computer-generated material.

All syste•••houdl be evaluated with the same type of source
material and motion protrayal should be included. The source
material shoUld be of sufficient high quality so as to not
limit transmsssion syste. performance. The same display
devices should be used for all sy.tem if practical.

2. Compatible NTSC Image Issues
Por compatible systeas, the same measures of image quality should
be obtained on -standard- Cto be defined) HTSC receivers as well
as ATV receivers.

2.5 sync/Blanking/Subcarrier Modifications

The proposed systems shall note any deviations from the
specifications noted in pee Rules, part 73.

2.7 Aspect Ratio

specify the aspect ratio of the compatible picture. provide a
description of how aspect ratio is achieved in a compatible
fashion. Describe any compromises or artifacts in the
compatible NTSC picture. Is ·pan-and-scan- included?

2.8 Use of Overscan/underscan

Does the syste. require the use of overscan or underscan in
the NTSC receiver to conceal sound, data, or picture
information?

2.9 SUbject Assessment of Overall Picture Quality

These tests should be perfor.ed in parallel and with the same
.aterials as in section 1.8.

3. ATV Audio Issues
3.1 Numbers of Channels - Number of audio channels and intended

use of those channels.

3.2 ModUlation Scheme
rM, Digital or other Modulation system

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

3.4 Nonlinear Distortion
3.4.1 The THO of each audio channel should be specified Ct).
3.4.2 The Intermodulation Distortion of each audio shOUld

be specified
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3.5 Channel cros.talk (dB) (Audio/AUdio, Video/Audio)
Channel Crosstalk will be measured in each audio program
channel and may originate from any other or combination of
other audio program channels or the video channel.

3.6 Audio/Video Delay (lip aync) (+ms) Lip aync errors .ay be
caused by system video or audio signal procesaing.

3.7 Dynamic Range (dB)
Shoul~ be specified for each channel.

4. Degradation of Compatibl~ NTSC Audio (MTS)

4.1 Can the proposed syatem in any way affect intercarrier
audio recovery.

5. Ancillary Signals
Ancillary signals include the broad range of non-video or
sound signals that are carried witb the television signal.
They include both program related and non-progra. related
signals.

5.1 PrOVisions for Ancillary signals

Under this topic, the prOVisions for carrying
ancillary signals included in each ATV system should
be described including the method and the ••ount of
data.

5.2 Lines available for Ancillary signals in compatible
NSTC aignal

under this topic the number of vertical interval lines
in the compatible NTSC signal tbat are available for
use by the broadcaster should be listed.

6. Terrestrial Transmission Issues

NOTB: ror aystems employing a •• in channel and an
augmentation channel, the susceptibilities of each to
noise, multipath, etc. sbould be evaluated separately. ror
compatible syate.s, both ATV and NTIC compatible aignals
should be fully evaluated.

6.1 Characterisation of compatibility

Compatible with existing receivers?
Compatible with existing channela?
Compatible with existing trans.itters?

6.2 Susceptibility to Noise

ror What carrier-to-noiae ratio ia noise just perceptible
in the picture? What indirect eff_ct(s) does noise have?
What effects are caused by reduced carrier-to-noise ratio?
SUbjective teats of carrier-to-noise ratio vs picture
quality should be performed.
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REV A

6.3 susceptibility to Multipath or Icho

onder a variety of mUltipath condition., wbat direct .nd
indirect .ffecta does multip.th have? What i. tbe required
ratio of de.ired aignal to und.rair.d aignala to m.ke all
such effecta imperceptible? Wb.n atrong.st aign.l ia •
reflection, do le.ding aignala pre.ent ••pecial problem?
What problems are there when .ultipath ia complex, .a with
smear caused by vegetation?

Performance should be ex •• ined with a v.riety of .ingle and
multiple echoes of differ.nt ph•••• and amplitud.s .nd with
time variationa r.presenting tho.e found in characterization
of the terrestrial trana.iaaion ••dia.

6.4 susceptibility to Int.rf.rence

Adjacent Ch.nnel Interference

Indic.te the d •• ired aign.l to und•• ir.d adjacent
aign.l ratio for which .dj.cent channel interference
is just perceptible in the ATV picture for each type
of .djacent channel .ign.l under v.rying de.ired
.ignal level condition•• Where .ug.ent.tion channel
signal b.ndwidth ia other than 6MHz further conaider
all poa.ible c •••• for .ugment.tion cbann.l
fr.quency .ssign••nt(.) within the adjac.nt channel.

NSTC

.ain ATV

.ugm.nt.tion ATV

OPPBR LOWBR

Indic.te th. d•• ir.d .ign.l to under.ir.d
adj.cent ch.nnel aign.l ratio for Which
adj.cent channel int.rfer.nc. i. ju.t
perceptible in exi.ting NTSC r.ceiver. in each
ca.e.

Where augmentation channel .ign.l bandwidth is
other th.n 6MBI further con.ider .11 poaaible
casea for augmentation channel frequency
aS8ignment(.) within th. adjacent channel.
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opper

main ATV

augmentation AVT

co-Channel Interference

Lower

Indicate the desired CD)/ undesired CO) ratio for
which co-channel interferen~e is just perceptible in
each case. Where augmentation channel signal
bandwidth is other than 6MSa, further consider all
possible cases for augmentation channel frequency
assignmentCs) within the adjacent channel.

D

c

HTSC

t1 main ATV

augmentation ATV

NTSC
..ain
ATV

Aug.
ATV

6.4.3 Airplane Plutter
Indicate what direct and indirect effects airplane
flutter has. I system more or less susceptible than NTSC
syatem ia to airplane flutter?

6.4.4 ImpUlse Noiae
Indicate for what carrier-toCpeak) noise ratio for which
noiae is juat perceptible in the picture. What indirect
effect(s) does strong impulse noise have?

6.4.5 Other
IS syatem more or less susceptible than NTSC system
ot interference fro. other services?

6.5 Susceptibility to Group Delay Irrors
Measure system susceptibility to group delay errors between
different frequency video waveform components (e.g. envelope
delay)? Are some frequency components more critical than
others?

6.6. Susceptibility to Nonlinear Distortion
Measure system susceptibility to nonlinear distortion 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 tran8mitters. Number of Antennas. If more
'-/ than one, mU8t antennas be co-located?

6.7.2 complexity of Transmitter/Antenna

Are special techniques (e.g., quadrature modulation
of vi8ual carrier, employed? IS there a need for
wideband antenna, ultralinearity, etc.?

6.7.3 Ose of Present Tran8mitter/Antenna

To what degree of modification is necessary?

6.8 Bandwidth Requirement8
6.8.1 Near Term

Example: 6MHZ + 4MHz

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

6.8.2 Long Term

Example: 6MHZ + 4MHZ

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

6.9 Transmission Pield Testing
What new image artifacts are introduced as • result of
transmission? What system artifacts are made wor.e? pield
testing should be performed to confirm laboratory results.

6.10 coverage Relative to RTSC
What is the ATV coverage are. relative to existing NTSC
service? BoW is it achieved? If NTSC compatible, what is the
compatible coverage area relative to existing NTSC.

6.11 Gracefulne•• of Degradation
6.11.1 Video

onder increasing fringe conditions, is degradation
abrupt or gradual? Doe8 degradation of NTSC
compatible picture approximate that of NTSC under the
same conditions?

6.11.2 Audio
onder increasing fringe conditions, 1s degradation
abrupt or gradual?

6.11.3 Audio vs. Video
onder increasing fringe condition., which first
becomes unusable?
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7. suitability for Alternate Me4ia Distribution
The main objective of the tests 4escribe4 in sections 7.1 to 7.4
is to evaluate the attributes of a propose4 ATV signal in or4er
to determine how it can be interfaced with various .e4ia other
than terrestrial broa4casting. TO aChieve this, the me4ium under
consi4eration shall be characterize4 to establish the baseline
parameters by which the performance of ATV syste.s can be
compared.

one way of defining an unacceptable signal is by using the PCC's
criteria for service grading contours A and B. It relates to the
quality of service by considerations of field strength, receiver
sensitivity and noise figure, an4 signal to noise ratios in the
absence of interfering signal. (See NAB Handbook, Seventh
E4ition, page 2.7-204.) Modifications to the above criteria may
be require4 to take into account the i.prove.ents in receiver
technology.

c.

7.1 suitability for cable TeleVision Di.tribution
7.1.1 Channel Bandwidth: This defines the RP spectrum

occupie4 by a complete composite ATV signal and
specified in terms of half-power (3-4B), 20-dB and
40-dB ban4widths. Such bandwi4ths shall be specified
for contiguious and non-contiguous channels, the
primary channel and the augmentation channel.
ModUlation shall be vare4 and the spectral content
shall be checked for bandwidth changes during static
and dynamic modulation.

7.1.2 Cochannel Interference: Theoretically, since cable
television is a -closed- medium, there should be no
cochannel interference. Bowever, -ingress- which is
the penetration of off-air signals in poorly-shielded
TV receivers or distribution paths, can corrupt the
desired ATV signal. The effect of ingress between
cochannel ATV and NTSC signasl shall be investigated.
This test is an extension of 6.4.2

7.1.3 Adjacent Channel Interference: The objective of this
test is to determine the mutual effect of adjacent
channel interference a.ong ATV and NTSC signals. This
test is similar to 6.4.1 except that ratio between
picture and sound (piS) carrier levels in terrestrial
transmission may be different from the pIS ratios
used in CATV transmi.sion.

7.1 ... Interference to/from other services: The ideal CATV
system is -clean- in ter.s of ingress or egress.
Bowever, in practice the trans.ission of ATV signals
require investigation because some bands (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~utica1Bands
7.1.4.2 Amateur radio ban4s
7.1.4.3 PM Band
7.1.4.4 Citizens Band
7.1 .... 5 Industrial Bands
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Bffect of aicro-reflections: aeflections result from
poor impedance matching between cables, a.plifiers
and other passive devices, which aanifests as
contant ghosts or echo.s in the picture. Due to the
coheretnt (6MBz) nature of HTSC transmi.sion, micro
reflections are masked and are not readily visible
in NTSC. The objective of this test is to find out
how micro reflections appear in the ATV picture and
whether or not such defects are tolerated by ATV
viewera. Quantify if possible.

Intermodulation Distortion: This artifact is
generated in amplifiers with nonlinear
characteristics when two or aore fundamental
frequencies and harmonica are present. In NTSC
transmission, such artifacts are well known,
predicatble, and they are currently factored into
amplifier cascade design. In the.e tests, determine
how Intermods are altered or created by ATV signals
of various spectral contents, and determine if the
interactions among NTSC and ATV signals cause
objectionable artifacts.

Channel Loading: This relates to the .aximum number
of channels that can be carried in a CATV system. AS
loading is increased, intermodu1ation, cross
modulation, composite triple beat and other spurious
signals also increase. An objective of these tests
is to consider the tradeoff between channel capacity
and minimum acceptable signal quality. Hote that
channel bandWidth as in 7.1.1 can approximate
channel capacity, but channel loading as described
here prOVide. a greater perspective of the exact
number of channels that can be accommodated because
it takes into account the acceptability o~ a~tifacts

as ATV signals are added.

7.2 Suitability for satellite Distribution
The objective of the.e teste is to determine if the ATV
signal can easily interface vith standard origination
(uplink) facilitie., satellite distribution syste.s such
as C-Band and IV-Band, and various receiving equipment.
Both commercial television distribution and satellite
transmission to consumer. shall be considered.

Bandband Video Bandwidth: This is defined as the
half-power (3-dB) bandwidth occupied by the ATV
video signal. In cases vhere aUdio (analog or
digital) is embedded in the Video, consider the
overall composite baseband video signal
bandwidth.

sandband Audio Bandwidth: This is defined as the
half-pover (3-dB) bandWidth occupied by the ATV
aUdio signal. Specify this bandwidth for each
aUdio channel, vhether analog or digital.
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7.2.3 Audio Bandwidth Require.ent: This is defined as the amount
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 aethod used to
combine all audio channels.

7.2.4 Ixciter Modifications: The objective of this test is to
determine if the exciters currently used or existing in
the market require modification(s) in order to accommodate
the proposed ATV sIgnal. Some considerationa are: APC
requireaents, sync, video levele, and frequencies response.

7.2.5 Uplink Power Require.ente: The objective of this test is
to determine if the porpo.ed ATV syste. requires changes
in uplink power in order to properly saturate the
satellite transponder while .aintaining proper
cross-polar/co-polar/adjacent channel/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/K: The ojective of this test is to determine the
carrier-to-noise (C/K) ratio required for proper
demodulation of the ATV signal in order to provide
acceptable signal quality.

7.2.8 Minimum Antenna Size: The .ain objective of this test is
to determine the amallest antenna size both 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 modifications that may be
required of existing satellite receiver designs and
manufacturer. The ATV .Lgnal shall be evaluated to
deter.ine its impact on the receiver functions listed
below. Quantify the a.sociated costs if pos.ible.
7.2.9.1 Cla.ping
7.2.9.2 Dee.pbasi.
7.2.9.3 IF bandwidth

7.2.10 compatibility WI satellite Security syste.s: Tbe objective
of this test ia to deter.ine if tbe satellite .ecutity
systems currently in use or in the market, can be used to
.ecure the ATV signal. Some compatibility issues are: Tbe
ATV signal's ability to .asily interface with the
scrambling equipment at tbe origination (uplink) facility,
and, the same ATV signal's ability to easily interface
with existing descrambling equipment. The above shall be
considered for both network television distribution and
satellite television emmi.sion 'to consumers. Some example.
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 Channel Artifacts: While the effect. of PM channel
non-linearities are well under.tood for R~SC, the
problems which will attend the use of ATV .ignal
formats through PM channel. mU't be investigat.d.

7.3 Suitability for Oth.r Terre.trial Di.tribution Sy.tems:
The purpose of Ehe following te.ts i. to evaluate the
attributes of a proposed ATV signal and determine how it can
be int.rfaced with other terrestrial .ed1a not including
VHP/UHP broadca.ting.

7.3.2

7.3.5

Amplitude-Modulat.d Microwave Links (AML) Amplitud.
modulated links are specific applications of the
cable ~el.vl.ion Relay Service (CARS) at 12.7 to
12.9SGHZ for .hort-haul point-to-point transmission
of up to 40 tel.vision channels p.r link. Th. ATV
is.ue. to consider are: the effects on channel
capacity, di.tortion, int.rf.rence and the
compatibility with existing transmitt.r/rec.ic.r
ayst.ms.

Frequ.ncy-Modulated Linds (lML) .requency modulated
link. are coaxial cabl. wideband syate•• uaed as
trunks for high-quality televi.ion tran.mi •• ion.
Channel capacity depend. on tbe frequency divi.ion
mUltipl.xing .cheme. The propo.ed ATV .y.tem .hall be
.valuat.d for effect. on channel capacity,
distortions and compatibility with exiating
transmitt.r and r.ceiv.r .y.t••••

Microwav. Di.tribution S.rvice (MDS) MDS i. a common
carri.r point-to-multipoint AM microwave televi.ion
distribution .ervice. Channel one i. at 2l50-2156MHZ
While channel two i. at 21S6-2162MHZ. Channel two may
be 2156-2160 b.cau.e 2160-2l62MBZ i ••hared with
directional radio .y.tem. authorized in other common
carrier s.rvic•• Determine if ATV can be accommOdated
as a .ecured, non-interfering .ervice.

Multi-Channel MDS )MMDS) MMDS .bares the
Instructional Televi.ion Fixed Service (ITFS) at
2SS0-2680MBz. Th••CC Rulea and Regulationa, Part 74,
SUbpart I govern tbe apecification. of thia aervice.
Determine how may ATV aignals can be accommodated in
this frequency band and the poasible impact on ITlS.

Fiber-Optic cable a (FO) liber optica can be uaed for
analog or digital transmis.ion of ATV .ignals.
Determine the maximum number of ATV channels that can
be accommodat.d in a fib.r .trand u.ing exi.ting
transmis8ion schemes.

~eleviaion Co. Line. (TBLCO). In this .ection,
investigate how common carrier telephone companies
distribute television signals and determine how the
proposed ATV system being evaluated may be
accommodated in such di8tribution media.
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Video caasette Recorders (VCR)
This section considers current consumer VCR
formata. 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 (blackbox) Interfacing

requirement
7.3.7.6 AUdio Artifacts
7.3.7.7 Video Artifacts

video Disk Recorders
In this section, only current consumer videodisk
recorder/players shall be conaidered. Some isaues
are:
7.2.8.1
7.3.8.2
7.3.8.3
7.3.8.4
7.3.8.S

playback only of ATV
Record/Playback of ATV
Record/Playback of both NTSC and ATV
connector Interfacing requirement
Electronic (blackbox) Interfacing
requirement
AUdio Artifacts
Video Artifacts

(

\.-../

7.4 Transmission security
The basic objectives of this section are:
1. TO investigate the compability of the ATV signal with

security systems in various media other than
terreatrial broadcasting, and

2. To evaluate the ATV signal for transparency during
secured transmia.ion, including image reconstruction
artifacts of both the center image and full aspect
ratio image.

current VideO/Audio security techniqea include:
1. Trapping
2. Jamming
3. rrequency conversion
4. Video Inversion by line, field or frame
5. Permutation by line, field or fra.e
6. Rotation by line, field or frame
7. Sync Elimination
8. Sync Alteration
9. Time/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 ~escribe and
characterize the consumer television receiver interface(s)
Which are available for ATV service signals, both input
and output. The interfaee(s) will describe functional,
technical and physical characteristics.
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8.2.1 aF Interface (Composite video+audio+ancillary signal)

Describe aF 8ignal characteristics including
modulation, bandwidth, channel requirements, etc.

8.2.2 Baseband Video Interface

Define technical specification of the ATV baseband
video 8ignal(s), where available.

8.2.3 Baseband Audio Interface

Define technical specification of the ATV baseband
aUdio signal. Define a180 available number of audio
channels supported by tbe prop08ed 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 NT8C Consumer Iquipment
The purpose of this section is to describe the proposed
method of compatibility with NTSC consumer equipment
including receivers, tuners, CATV set top converters, etc.

8.3.1 aF Compatibility with NTSC Equipment
Describe ap level interconnection and compatibility
of ATV with NTSC consumer equipment.

8.3.2 Baseband Video Compatibility
Describe the relationship of the ATV Video baseband
signal parameter values with respect to NTSC baseband
video signal. This section should provide explanation
whether the ATV and NTSC video signala have common
baseband parameter values and how complex is the
signal conversion or transcoding from ATV or NTSC.

8.3.3 Baseband 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 items 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 system.
Indicate the changes in technology which may obsolete this
system.

Upgradability/extendability

Can the proposed system be improved without obsoleting then
existing hardware, and if so, how?

c

9.4 Studio/Plant compatibility

Describe the extent to which the proposed syste. is
compatible with current broadcast studios and other
facilities.

2086A
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PS/WP1-055

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

.'.".../ PLANNING SUBCOMMITTEE
WORKING PARTY 1 [PS/WP1]

ON ATS TECHNOLOGY ATTRIBUTES AND ASSESSMENTS

The meeting was called to order by the Chairman, Ren MCMann at
approximately 9:40 a.m., on 20 S.pt.mber 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/WP1-053) was accepted.

2.1 The minutes of the previous ••eting (PS/WP1-051) were
reviewed and accepted with the following chang•• :

a. Insert on page 2, after the 7th. paragraph, a new
paragraph: "The Working Group concurred on Chairman
McMann's recommendation noting that such a recommendation
did not necessarily imply support 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 of the Attributes Matrix (PS/WP1-054) was
distributed for review.

3. Ghost Cancelling Attributes: The
section 2.10 of the Attributes Matrix
paragraph to section 6.3, on page 9 of the
and approved with the following addition:

2.10.4 Performance Characteristics
2.10.4.1 Single Ghost
2.10.4.2 MUltiple Ghosts
2.10.4.3 Noise Performance
2'-10.4.4 Short Term Ghost
2.10.4.5 Long Ghosts

attribute. added as
and the additional

notes, were reviewed.
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4. IDTV Prefiltering Attribute.: The i ••ue of temporal and
spatial prefiltering of compatible NTSC signals and their effect
on IDTV systems was discussed. WP1 agreed to add a new section
2.11 to the Attributes Matrix as follows:

2.11 Temporal and/or spatial prefiltering of NTSC signals
2.11.1 Is prefiltering used, and if so:
2.11.2 Effect on conventional NTSC receivers.
2.11.3 Effect on comb-filtered NTSC receivers.
2.11.4 Effect on IDTV receivers.

Ose of present diplexer.

c

5. Collocation/Non-collocation contours: WP1 agreed to add a
new section 6.12 to the Attributes Matrix as follows:

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

6. Other Business

6.1 B.Dickens raised the issue of the PS/WPl mailing list.
It was agreed that the Secretariat would con.truct an
"official" mailing list consisting of the active
participants plus the FCC ACATS subcommittee and
working party Chairs. The list would be apPended to
the minutes but mailed to a wider audience with a note
that any other individual. desiring to be added to the
mailing list so inform the Secretariat.

6.2. R.McMann briefly described hi. report at the Planning
Subcommitt.e .eeting in Wa.hington on l' September
1989. The report summarized the prior meeting.

6.3 •1 R. McMann provided additional po••ible attribut.s for
discus.ion. Thes. attributes were .ither discu••ed at
the Planning Subcommittee or can be found in PS-042
(PS/WP1-056). The attribute. and the results of the
discussions by WPl are a. follows:

6.3.2 Sync Ruggedness: WPl agreed to make the following
additions to th. Attribute. Matrix:

(Onder existing section 6.2)
6.2.1 Video
6.2.2 sync

6.13 Sync recovery time

8.5 Reaquisition of sync
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6.3.3 Digital Audio: The que.tion was raised as to wh.th.r

the attribut.s provid.d in S.ction 3, ATV AUdio,
prop.rly addr..... the i ••ue of digital audio. Aft.r
.ome di.cussion WPl agr.ed to add the following:

after attribute 3.3 on page 2 of the Attribute. Matrix
the following note: "(with digital audio .y.tems,
performance is measured after reconversion to
analog)", and

a new attribute, 3.8.1 Level vs frequency response.

6.3.4 Non-flat transmi.sion paths: WP1 added to the
Attribute. Matrix:

6.14 Non-flat transmission frequency response.

6.3.5 Video "cuts": WP1 added to the Attributes Matrix:

1.5 Particular attention .hould be given to vid.o
"cut." in which the image contain. high­
frequency components.

6.3.6 WP1 reviewed the question as to whether the current
attributes list adequately covered the vaiou. temporal
re.olution issues. WP1 agreed that the current
listing was adequate in light of notes 1.4 and 1.5 on
page 5 of section B. Tho.e .eeking additional
clarification should be directed to tho.e notes.

6.3.7 Camera steadiness: WP1 added to the notes for section
1.1 (.ection B, page 4, bottom of page), the
following:

"The effect of pix.l or sUbpixel mov..ent by the
gathering imager (i.e. live or film camera .mall
motion) should be inve.tigated."

6.4 J.storey requested that attributes be added concerning
bit and .Ymb0l error. for the data channel. 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 rate
Error distribution
Effects of multi-level coding, frequency,
phase and group delay
Other characteristics

6.5 J.storey requested that the question of baseband
format compatibility should be addressed. WP1 agreed
to add the following:
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7.5 Ia the aame baseband fonaat aiqnal u.ed for all

media?

6.6 The Chair stated that he and the Vice-chairs would
prepare the Chair report for the next interim report
and submit the .a.e to the Chair of the Planning
Subcommittee.

6.7 It was agreed that there waa no need to have
additional meetings of WPl before the beginning of
next year unles. additional attributes needed to be
addressed.
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Dear Ola1ruD,

ID preparatioD for the P1aaD1aa Subc~ltt••• Ic••rlaa ca..1tt.e
MeUD& OD Septftber 1', 19'9, I .ttaeh lor ,our ra.,l•• a work
aUUmeDt for cbl. 3rd period of .etint, .., tbe 'l.DIl1aa
Subc:OIIIDltt.e. Ttd. hal ".D updat.d fr. the work It.t..-t
pr.vlou.ly i ••u.d ("-032), S. th. litbt of ,our .,arioua Ca.ADt. aDd' .
thOle furth.r reportl whieb 'OU h.ve ••ittH. . .

rbi••ev work .tat...Dt will .. revi••d ad aMDd.d a•••e••••ry at
the fortheoa1aa Pl.aDi.. Subc~tt••a It.art.. eo.altt tSaa.
ID tM. r••ard, St SI ieport.Dt to hold at 1•••t 0 t1D& of ,our
Work1aa Party prior to S.pteaber 11, 1919.

'four. SiDc.r.ly,

Jo••ph A. naherty
Ola1ruD, Plau1.. Subeaa1tt.e

Di.tributloD: aaviU. I. 1IdIa., a..i.......la llcbad One.,
Qwlna VP-2a Dal. latfS.U. ClY.ll'M1l ....3;
lei Bol'OW1ta, C2lalrau VP-4a JUc••l 2)ler, a..tau
VP-Sa troo••• JoG." C21a1~"'-6a alc..rd Duee"
aa.ina VP-7; A ••• • t ......, ClaatlUll jQ-l;
IOMrt er.....u. Qaalrua M>-2, ..d.ll lal1." Vic.
a..lna, ft; Cr•• Dahte.t, ftc. a.alruza, 8a
l1ehal'd VUe" Qatrau, MYSIOZ'J eo-ltt.. _ An
S.rvlc.a ImD Dorro., a..lruza. ISa
Villi......1...1', rcc
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Doc. No. _ .....K.lSL:l.LLr;....~3"---__

Date _ ..•..."1.IIi9...u....t.lIit .......1..' ...., .......1 'Z.ila.;'z....

PLANNING SUlCOMMlrru WORX STATEMENT POI !HI 3R.D ,aIOD OF AC2'IVIn

PlANNING SUICOKMlTTE! VOlUtIHG ,AlTY 1

rollovlq the i ...bl11t, of vr-l to n.ch • C.HUU' oa the .illia­
au.bar of .udl0 ch'DDel. vh1ch propoDeDt. .bould pro~de 1. A%V
.,.t•••, the rcc baa d.cliDed to uke .uch • dataralut1oa, 'ut, la •
let tar to the chalra&D of the Mvl.ory eo-ltt.. d.ted 7/1".9. baa
..de the follov1na .t.t...Dt.

-1D u ••1Dl111 the qualit, 1.prov."Dt. pr...ated ., t_
v.rloul ArV tr.DI.l••10a .che.... the co.al••IOD .sll l1kel,
•••••• both vid.o 'Dd .udio ..rfora&ace. !be eo-lttee
.hould ••Il.t u. lD tU. nl.rd ., ...uri.. tllat te.t. of
th....,.t•• vill d.velop d.u OD .udl0 ,.rforanc••
lacludlq cro•• t.lk betveeD ....101 ad dl,lt.l cu••l ••
'l'bu., .,.t.. propouDtI would .. wll adviHd to .pba.lIe
the .udio Coapoa.Dt of th.lr .,.t... .ufflclaDtl, '0 a. to
botb ..IDt.1D ••nlce to N'l'SC racelver. 'Dd 'ellver t" hilh
qua11t, v. 'Dtlelpat. froa A:V .,.t....

.e,oDd the "lic nqulre"Dt chat dae q.llC, of tile An

.,.te. ulttaatel, ••leeted bJ the COaaI••loD .. b1,har tbaD
that of III N'l'SC .,.te.. the eo-l••ioa ••• aot .,.eif, .,
.1Dl.- aUliber of .udlo clla..l. at thi. juaetun. he'UH
the t ••tl. proce•• 1. fad....taU' • cOIIparl.oa of
COllpeU.DI An .,.t••, the aUII'tr aDlS quallt, of uch
.,.t..•• audio chamael. will l1kl1, .. 180. the .illlificut
cOllpar.tlve f.etor. thlt will "1, 1a r••l111 t ....
• ,.t.... !bl. likelihood .hou1. ~tly.te ,roPODlDt. to
provide. h1lh quallt, .lllt.l audio .taaal 1D their .,.t...
aftD ia the ,"nee of .t.Dd.l'd. lor- uDiaua a_bel'" of
audio chl..1••-

VP-1 .bould coa.lder what further .etioa .bou1d .. c.ua la tile
utter. be,ODd the obvlou. ae.d to uke .U ,rOpoDaDti .v.re of tile
.ilalfie.Dee tut the rcc att.ehe. to clle auaber aDd q.lit, of audio
cb'DDel. providad " propouDt. lD tbe cour.e of the coapar.tl..
........at of ATV .,.t....u'-1tt".

VP-l .bould furtber deftDe the .ttribute. of III An .,.ta. requlnd
for lho.t eU.iution. a f.ature to be latroduced lD future me
reeeiver•••ad ODe which .bould be available .lao lD A'fV .,.t_.
The parueter. iDvolv.d .hould be d.ft.... .
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'LANNING SUJCC»ItITtEE WOItKlNG 'AITY 2

(..

III coorcUnaUOD v1tJa tile wrk ot "WI-I, PlWP-2 aoould caevelop eM
~ t ••t procedur•• Dec••••ry to •••••• the eflectlv.Ile•• of .boat

ellalaatloll ay.t... provid.d b.r propoDiDta.

SecoDdly.the t ••t par...t.r. ,lu au'-1Ued Co tM S,.t••
Subco_ltt•••Dd to Cbaln.D wn.y ahou1d ... revi.v.d .IMS updated or
uplift.d •• D.C••••ry. 1D coordluttOD v1th " ."....

P1AA1UNC SUBCO),tlITTa VClUaHG PAITY 3

th. OD-,olD& .pectrum-availab11it, .tud1•••bOuld cODtiaue with
.p.clal .tt.DtioD ,iveD Co che s.pact of cbe follGV1D1
paramet.r./coDd1tioD. OD the avallability of a,.ctrua for £%V:

U) 'rot.ctiDi U-ralated .Dd/or 1Dtar-llOdulatiOD nlated
ukN».'.

Cll) 'rot.ctiDi ezl.tlaa vac.llt a110t..Dt••

C111) fhe Med Co prot.ct che CUDMI. propo.ed for lad
.ob11••

(tv) A110v1aa tr.ll_ltter co-loc.tlOD <.Dd ....1' co-loc.tloll)
for .djac.nt, U-related aDd IDter-aodulatlOD related
t.boo••

(v) Coll.ld.r the po••lbl. del.tloD of protect101l for
azl.tl.. Iud 8Obl1. chaDDa1a.

III .ddltiOll, the vork1aa part, ahould UDderc.u eM follov1D1 .Cudla.:

(1) Develop. cbauel •••i ..... ,laD "aad _ !laput. fna
Che Sy.t•• Subc~1tte. aDd ,our wrk1aa p&l't,'...ned
UpoD tecbDical ,1AftlliDi f.etor. for An.

(11) aeview tM n.ult. of CM AftC ,ro,...tloll .Dd c_.al
charaetari&atl. te.C. at YIIl/UIP. 2.5 aad U CHI, uct
coapl.ta the work nlatl.. Co the ...11.bl1ity of
.,.etru- abo.,. 1 GRI, 1DClucllDi cile po.efbWtr of
uei.. aoV.~.Dt .pectrua.

Uil) DeteratM the .pactr. ",ulr...ate for Arv tarre.trW
.Dd ..telUta diatrlbutiOD .,.t_. (INC. lea. IlL.
atc.).

Uv) Dev.lop the ...c....ry .oltv.ra proar_ to illuatraca
the etteet of lDt.rt.reDce OD ezlecl.. NTSC aDd ... A!V
••"fee••

(v) Dev.lop technical auld.llM. lor .lIarl. of tae \'HF AIId
UHF .pectn8 for An .1-. tbe U.S./eaDadln bordaI'. '

-2-
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III aumaary, "ork1~ 'arty 3 abould:

(1) further nf!_ the eff.ct. to .. upectecl f~ tbe
el1a1DatlOD of -taboo.-.

(11) Det.ralDe the iDterf.reDc. reducl.. charact.r.llt1cl
which propoDeDt••y.t._ ahould Mve lD order tblt &bey
..y o,.rate It cloHr thaD pr.'.Dt lpac1111' to .1Itl111
NTSC .t.tj~ aDd to each oth.r.

(U1) Study the probl•• a••oclateo with l ciaalmel £tV
.y.t•• , where the cha..1. are ..parated by plu. or
mDUI 2 cha••l.. !be .c....r!o d.v.loped for a
co-chaDMl lpacl_ of 160 Ia •• .to dlndUCt10D of cae
.ff.ct of aD lDt.rf.rl~ A%V .11DAl 1. ..led OD cae
loal of prov1d1D& aD addltlO11&l 6 "'a cblDMl Co 99.71
of all pr•••nt TV .tatlold. Vb11. chi. 3CI ell ftduc:tloD
1D co-chasmel 1Dt.rf.rue. 11 a loal, aytb1-. Ie••
than a 30 dI recluctlOD of the 1Dt.rfer11l1 ltaaal 1.
11kely co n.ulc 1n a ..jor reductloD 1D cbe ..bel' of
ex1.tlaa .tatloD. vh1ch CaD ha¥e aD ..dltlOD&1 • ~
challMl, particularly 1D ..jor .tropOl1taD ana••

,LANNING SUaCOHHln'EE WOJUC.IHG 'ARn" 4

CoDtlDu1aa Icud!.. ar. r.qulred co d.t.~De Che pracC1ca11C1 of tbe
.ulUport recdv.r approacft Co a UIliv.r.al dilpla1 lIlt.rfac., 1udl111
Co Che .,.clficaUoD of ,.r..et.r. aad value. required.

rh••• acUv1U•• Ihould be coacluct.d 1a cl... coord1ut10a ath 1SWP-2
aDd che S,.t... Subc...1tt•• I' a.c....ry.

PLANNING SuacoHHlrrU' W<ItXIHG pan,

It 1. of critic.l t.pDrtlac. that PSWP-' CODt1a~ to r..poad co &be
D••d. of IS 1lP-3, I' d.fiud b)' tile ....1'.... froa tbe Qaatl'Ul& of IS
VP-3, (wrry Thorp.).

"c.u.. An 1. d.fla.d to !Delude DrV, 1D'lV, ... 1Dn', tfJdda
r.pre••at I 1'1.1111 acll. of t.chD1c&1 esc.lleace, aDd beceuae cae eOlc
of the con'UMr 1. dUf.reDt for each of t ..... "caceaori.., "-.5 lbou1d
DOW 1'....... che a••uapt1ou which led to tbe1r flr.t ••ts..ce of &be
r.t. of peD.tr.tioD 01 A%V .erw1ce.

ID flct, livea the diflereDCe 1a couuaer ....&1 ad clle cOAl...r ...t
for elch clte.ory of 1:tV, projecUou of _rut ,.utrattOD for each
cat.,ory .hould DOW be d.Yalopad.

PLANNING SUBCOl021Tl'D WOlUCIHCi PAR" 6

1lP-6 haa DOW defined 32 t ••t aceDe' to .. UHd 111 the .-'".tl_
a••e.ament proar.., and a dr.ft of I IUbJecUv. te.t procedure. _Dual
hal been prepared. '
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Putur. work will ieclud.:

(1) CoDduct. detai1.d eva1uatioa of eM Ceat of ;e
.pproache. M1111 cou.1d.recS for cile product1... of
.u~j.ct1v. c••t ..t.ria1, i.e. "1'&11.1 eaoottaa or
••r1al .hoot1111 of t ••t ac...., va1111 • _.ber of
pickup d.vic•• , .Dd .t.Ddanl, cODv.rafoll froe a .1IIIle
KDTV .ourc.. WP-6 wiU r.cHMDd tile pref.rred
.pproach.

(1i) Ivaluat••, DeW propo..l, for tbe ,repu.ttOD of Ceat
..t.ri.l that ..y be put fonal'd

(111) Coord1aat. th. productloa of tae .pec1f1.d aDd eel.ct.d
••t of c.,t ..t.ri&1••

lecau.. the pr.par.t1OD of Ce.t ..t.r1&l i. UUly to "c•• &be
pacl111 activity for the eatiN te.t proal''' of tile ..-vt.ory eo.ttt..,
it i. critical to collduct tM cOIIpar.Uv Ilt of eM CW
.pproache••t the e.rlie.t po••l~le date.

PIAJINIHG SL1BCOtfHln'U WORKINC PAltrr 7

(1) WP-7 .bou1d c.p1ete the det.iled p1au.. of tJIe
propo.ed .udl.llc. r ••••rcb prolr.. aDd &be e.tt.&te of
the co.t. iavol¥ld.

(ii) CoD.ider aad defiDe • fir.t Ce.t co dete~~~
.cc.ptebiUty of the uae of • letter ~z di.play ••
cOllPared vttb the .ol'llal full KreeD di.,lay, ad
prep.re • coat e.t1ute .Dd achedule for IIUCh a Cut.
Coordiute thi. work vith tile Am: ad CM Ciable
Laboratoriel.

PLANNINC SUICOt9UTTa ADVISORY GIlOUP 1 •
Aapect "tio:

OD. of the fUDdaMDcal futurea of ell I3f .,.t. 11 tile wide arM.
16:9 a.pect ratio IlCN .ccepted throuahout Velten lurope, M1a,
c.ud., aDd Hu1co. .

Delplt. tbia .eur.l acceptellc., che u1llteuace Of a .:3 a.,.ct ratio
hal NeD Url.d by 80M ill the product101l c-Sty.

AG-l .~uld iDveat1aate the rie". Oil thi. ad nport co the 'laDDf..

Sube0llll1tte.. CoIl81der che .bort ten (1-5 ,Hrl) aDd clIe~ ten
(, ye.r. and beyond) t-p1icatioDa of the dec1.10a OIl a.,.ct ratio.
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Pl.AMNINC SUlC019-UftU AlWlSCIlY GaOUP 2

ro110viQl tbe ...rou. report••uJaltted 1. n.po..e to "pft...taCift
Harkey'a nqueat, e careful .tudy of eM ••t. eben ,na••ted Mould
.. _de t .Dd • nport ,repared vbJcb vU.1 .. au_itted to elle Mft.ory
eo.D1tt.e. Na report .hou1d coat,iD cODelua1ou cODcem1.:

u) ne proapecta for US _p107MDt iD tM MDuf,ceun of
HDTV rec.iver.

(11) the proap.cta for iDcr.,d.. US OWDerah1p of '1'V Mt
.anufacture and mrrv .et aaDul.ceun

(Ui) ne proap.cta for US-ovaed coapad.a 1D eM ••.,.lO,..llt
ADd aaDulacture 01 trallaaiaai01l ..,at... aad
proleaafollal h1ah dellll1tioll e~1PMllt for '1'011'''
,roductioll and record!.

(iv) If the· .bove pro.pect. are poor, what ia ca.e 11lraly
aacro-ecoDoll1c i.pact OIl elle V.I • .cODay Ud &be
illtematlollal trade baaac. of ,.,...Ilt. 1. ,.rticularf

•
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FCC ADVISORY COMMITTEE ON ADVANCED TELEVISION SERVICE (ATS)
PLANNING SUBCOMMITTBE

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

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. Ennis (Fletcher, Heald, , Hildreth)
J. Gaspar (CBS)
A. Godber (NBC)
T. Gurley (consultant)
C. Heuer (Zenith)
B. Lechner (consultant)
J. Pender (Fletcher, Heald, , Hildrith)
B. sidran (ABC)
J. storey (CABSC/CRC)
I. Torick (BTP)
J. Watson (Group W)
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