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1.2.1 Sinsle Variable RAf)8iM Teat

In single variable ranaina the value of the
sinale impairment being tested is slowly varied. The
expert observers then deCide, as described
elsewhere [See Sections 1.4.1 and 1.4.2], on the
threshold of visibility and the point of unusability.

The threshold of visibility and the point of
unusability make up a ranae of impairment which the
observers divide into steps which are used in
possible subsequent rating tests.

L2.2 Multiple Variable Rangirur Te=st

In multiple variable ranatng it is recognized
that many impairments are characterized by more
than one variable, .e..a., multipath (Desired/Undesired
and delay), airplane flutter (0/0', delay, and Doppler
shift). For these impairments it is necessary to hold
all variables but one constant for any given ranging
test. This means that there will be a large number
of ranging tests for multiple variable ranging tests.

1.2.3 NTSC Comparative Ranging'

In these tests a ranatng test on an NTSC si8nal
will first be done up to the point of establishing the
threshold of visibility for the impairment and then
recording the result. The NTSC sianal will then be
replaced by the system under test [with the
impairment and the system under teet at the same
power levels as were used for the NTSC teet]. The
observers will then establish the threshold of
visibility for the system under test. This level of
impairment for the system under test will be
recorded relative to the level for NTSC, t:...a- "the
system under test reaches visibility at a level 3 db
less than NTSC."

The above procedure will then be used to find
the unusable point.

1.2.4 Mo.inlAufllDOntation Rancing Test

In these tests. several ranaes of main channel
impairment will be investiaated so that a curve can
be drawn showing the range of augmentation
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impairment for a given level of main channel
impairment.

In aupentation systems, the complete
television signal is carried by two separate
carriers. It is necessary, therefore, to test the
effects that differing amounts of an impairment may
have on the two carriers. In these tests, a fixed
amount of an impairment is added to the main channel
carrier, and a varying amount is added to the
augmentation carrier.

First the main channel is tested alone with a
standard ranging test as described above. Then the
aU8lDentation channel is turned on. The impairment
added to the augmentation channel is then varied
over a wide range for each main channel impairment
step. The two points at which demarcation of the
parts of the picture which are carried by the two
carriers can just be seen are re'borded; this is done
for all main channel impairment steps.

In these tests there can be two thresholds of
visibility and two unusable points. The first set of
visibility and unusable points occur when the
augmentation impairment is increased. The process
is then reversed, and augmentation impairment is
gradually reduced. The point at which picture parts
cease to match is now sou8ht again. Depending on the
main channel impairment, this level mayor may not be
found; the same is true of the unusable point.

L3 Rating Testa-General De"criRtiQn

The purpose of rating tests is to ascertain subjective assessments
by lay observers of picture quality and impairments. These judgments will
be made from video tapes played back for groups of lay observers.

There are two types of rating tests: quality and transmission
impairment. Quality tests assess the intrinsic picture reproduction of a
system under test relative to a reference television picture. Transmission
bnPairment tests allow observers to rate the degree of degradation of
pictures subjected to various levels of impairment (such ratings being made
relative to the same picture unbnPaired).
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L3.1 QUAlity Retina Teest

The purpose of the quality tests is to
ascertain the impression of overall picture quality.
In these tests, lay observers will compare the
unimpaired picture quality of the system under test
with the quality of an unimpaired 1125/59.94 (or 60]
reference picture.

The actual method of testina is a variant of
the double-stimulus continuous quality method
described in eeIR Rec 500-3. In this method the
reference picture and the same picture via the
system under test are shown sequentially to the
observers. This is then repeated. Each observer
then individually rates the reference and the system
under test.

Twenty lay observers shall view and rate the
trials for each ATV esystem. Addit'ionallay obeservers
may be required if it is determined that the
distribution of test results is too broad and that
additional lay observer judgements miaht reasonably
be expected to improve the distribution of results.

1.3.2 Tranemi:u,ion Impairment Rating Teet

The purpose of the transmission impairment
tests is to ascertain observer reaction to
transmission impairment. In these tests the
observers will compare an unimpaired picture with an
impaired one (both pictures being in the format of
the system under test).

The actual method of testina is the double
stimulus impairment method described in eem Rec
500-3. In this method the unimpaired picture is first
shown to the observers followed by the same picture
with the impairment added. Each observer then rates
the system under test with respect to the
unimpaired first picture.

Twenty lay observers shall view and rate the
trials for a given impairment and ATV system.
Additional lay observers may be required if it is
determined that the distribution of test results is
too broad and that additional lay observer
judgements miaht reasonablY be expected to· improve
the distribution of results.
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1.4 Ranging Testes-Detailed InfOrmation

1.4.1 Determination Of the Tbreehold pf Vj,,!!ihility

This is the method by which the threshold of
visibility is ascertained. The method for one trial is
as follows:

The impairment level is set at a level well
below the threshold of visibility.

The level is then increased in 1 db steps every
three seconds. (Depending on the impairment, the step
size and timing may have to be modified.) As the
impairment become visible to each observer, he
presses his voting button. When four of the five
observers have so voted, the level is recorded, and
the impairment begins to decrement in 1 db steps.
Two short beeps will be sounded to alert the
observers that decrementing hair besun. When four of
the five observers vote that the impairment is no
longer visible, the level is recorded, two short
beeps are sounded and the impairment begins to
increment in 1 db steps. This cycle is repeated four
times for a total of five cycles.

If the maximum and minimum levels of the last
cycle are within 3 db of each other, then the
threshold of visibility is computed by averaging the
last two maximum and minimum levels.

If the maximum and minimum levels of the last
cycle are nc.t within 3 db then convergence must be
verified as follows:

The sum of the differences between
the maximums and minimums for cycles two
and three are compared to the sum of
the differences of the maximums and
minimums for cycles four and five. If the
cycle four and five sum is smaller, then
the threshold of visibility is the
average of the maximum and mini.mums of
cycles four and ,five. If the cycle two
and three sum i8 smaller, then proper
convergence has not been achieved, and
the entire process must be repeated.

If the threshold of visibility persistently will
not converge, an average of cycles four and five
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ehall be taken and the fact of poor convergence
noted.

1.4.2 Determinotion of the Point Of Unueabilitv

The point of unusability found by takina the
average of three iteratione of the following:

The impairment ie met randomly at
a point well below the point of
unusability. It is then incremented until
four of the five obeervere vote that the
point of unueability has been reached.

On the eecond and third iterations, the impairment
starting pointe are choeen to be random and
different for each iteration.

1.4.3 Choice Of Picture Mo.teriaf"

The picture ueed for the Desired eignal ehall
be choeen to be seneitive to the impairment being
inveetigated. Generally a 30% grey flat field will be
ueed.

The picture ueed for the Undeeired ehall be
choeen to maximally interfere with the deeired
ei8J'lal.

1.4.4 DeterminAtion of RAting Teet Step Sizea

After the observere determine the threehold
of vieibility and the point of unuaability, the test
adminietrator shall inform the observere of the
ranae between the two valuee. The observers shall
then decide by conseneus what teet etep e1zes are
to be used in eubeequent rating teste. This
information will be recorded in written form by the
test adminietrator as part of the test results.

The etep eizee ehall be determined by the·
Method of Bieection. The observere.determine a point
that they feel is perceptually "halfway" between the
threehold of vieibility and the point of unusability.
Each half of thie ranae ie then "halved" perceptually.
The resulting quartere are again "halved"
perceptually. In this way nine points defining eight
steps of equal perceptual e1ze are derived.
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From these nine points, the obaervers shall
select 5 to 7 points. Th••• points shall include a
step below threshold (impairment off), the step just
below the point of unusabllity, and three to five
intermediate steps which favor the low impairment
end of the range which is the ranae of greatest
interest.

L5 QuAlity RAting Teote-DetaUod Information

L5.1 Toot Material

The test material, selected by PSIWP-6, shall
consist of still and movina pictures in a pseudo
random order. The same two pseudo-random orderinas
shall be used for all proponents. Each of the two
pseudo-random sequence shall be such that the same
picture material is never us.d.•in two consecutive
trials. All test trials shall be presented twice.

L5.2 DeooriptigD of a Single Trial

A sinale trial consists of two presentations of
a aiven piece of test material. One presentation
shows the test material in 1125/59.94 [or 60]/2:1
(SMPTE 240 M). This is the reference, although the
observers are not told this. The other presentation
is the system under test showing the same test
material. The two presentations are shown twice
separated by a period of mid-level grey. The
followina di8.8I'aDl shows the whole sequence:

"B""A""B" .--
Presentation Grey Presentation ~ Grey Presentation Grey Presentation ~ Grey1" Sec 5 sec

1" sec J sec I" sec J sec 1" sec J sec

Verbal Cue

1::::_-_Ex_a_m_l_na_t_1o_n_p_e_r_lO_d::::::::::_>I<
1 Trial

Evaluation Period -:I
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Each presentation is identified to the
observers by a spoken cue saying either "A" or "B"
recorded on the video tape. On half the trials, "A"
will be used to identify the reference and "B" will be
used to identify the system under test. During the
other trials "A" will desianate the system under test
and "B" will designate the reference. The "A" and "B"
designations will chance in a pseudo-random fashion
during the session. The first and third presentation
of a trial will always be called "A" and the second
and fourth "B".

The "PRESENTATION 1" and "PRESENTATION 2"
designations are arbitrary names for the reference
and system under test. Dur~ the session either
designation can be applied to either presentation as
described below.

During a session both the "A" and "B" verbal
cues and the order of presentation of the reference
and system under test durin8 a aiven trial <.e..JL,
which system is "PRESENTATION 1" and which is
"PRESENTATION 2") will chanae in a pseudo-random
fashion. The same pseudo-random ordering will be
used for all proponents.

Each trial will be identified by a verbal cue,
"Trial xx", recorded on the video tape.

1.5.3 Ioot 500,,1on DeocriRt1on

Prior to the beginning of a test session,
formal instructions are given to the observers.
These instructions are both written and verbal. At
this point the trials begin.

For a aiven ATV system a test block shall
consist of four demonstration trials followed by
five practice trials (The results from these five
trials are not used.) followed by the actual trials.

Each observer shall participate in only a
single session.

Normally a session shall be conducted with five
observers.

8



ATV Te3t PrpCedure3

L5.4 JUdgement Sgale

SUBJECTIVE TESTS 02/23/90

The figure below shows the printed scale that
the observers will use to rate each trial.

A B
Excellent
Good
FaIr
Poor
Bad I I

L5.5 In3trYgtipn3 tp Db"eryer3
' ..

The followina representative imstructions are
given both in writing and presented verbally (via
recording) to each group of observers:

"This experiment is one of a series being
carried out to evaluate new kinds of television for
reception in the home. In this experiment, we ask you
to evaluate the overall gualitv of the pictures you
see:'

"The experiment will consist of a series of
evaluation trials. Each trial will involve...:'

'We will now show you four sample trials. The
first two of these will show still pictures, and the
second two will show moving pictures. These will
illustrate the kinds of pictures you will be asked to
evaluate:'

(PRESENT DEMONSTRATION TRIALS HERE]

"In the experiment, we will ask you to .1Udae the
overall quality of the pictures you see. To do this,
you.... (Describe rating scale and .1Udaement task)"

"Have you any questions?"

(AFTER QUESTIONS, BEGIN PRACTICE AND ACTUAL TRIALS]
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1.6 Transmhu'ion Itnpajrment Ratina Teste-Petailed Information

1.6.1 Test Material

The test material, aelected by PS/WP-6, shall
consist of still and movinll pictures in a pseudo
random order. For a aiven number of steps the same
two pseudo-random orderinlls shall be used for all
proponents. Each of the two pseudo-random sequence
shall be euch that the same picture material is
never used in two consecutive trials. All test trials
ehall be presented twice. The first actual trial on
the video tape shall have readily discemable
impairment.

1.6.2 Descri'Ption of ., Sixur1e Trial

A single trial consists of two presentations of
a aiven piece of teat material. The first
presentation shows the test material on the system
under test without impairment. This is the reference.
The second presentation is the system under test
showing the same test material with impairment. The
two presentations are shown once separated by a
period of mid-level grey. The following diagram shows
a complete trial:

Reference Grey Impaired Grey
1" sec 3 sec 1" sec 7 sec-----

<---I Trlal-------)

The first member of the pair is identified to
the observers as the un1mPaired reference; the
second member of the pair is identified as the test
picture.·

Bach trial ia identified by a verbal cue
recorded on the video tape as "Trial xx".

For a aiven number of steps the pseudo
random ordering of the chosen levels of impairments
[see 1.4.4] and related pictures shall be the same for
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all proponents for a given impairment. The first
presentation for any test shall be the median
impairment level identified in ranging tests.

1.6.3 Te:st Seeu!5ion neecrjptioo

Prior to the beainnina of a test session,
formal instructions are given to the observers.
These instructions are both written and verbal. At
this point the trials beam.

For a aiven impairment a test block shall
consist of four demonstration trials followed by
five practice trials followed by the actual triale
each of which shall be repeated. (This allows the
repeatability of the observers to be checked.J The
number of actual trials will vary depending on the
number of steps selected during the ranging process.....

Each observer shall participate in only a
single session.

Normally a session shall be conducted with five
observers.

On the average a test block for a given
impairment will last about 30 to 35 minutes. To best
utilize the lay observers it is desirable to have
sessions which last from one to one and a half
houre. Therefore two to three impairment block would
normally be poseible in a given eession. A natural
break lasting ten minutes is placed between blocks.

1.6.4 Judgement Scale

The figure below shows the printed scale that
the observers will use to rate each trial.

~---------circle one -------__

5 Imperceptible
4 Perceptible, but not Annoying
3 Slightly Annoying
2 AnnOying
1 Very Annoying
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1.6.5 Instruction" to Obseryer"

The followina representative inetruction!! are
both 'liven in writina and pre!!ented verbally (via
recordina) to each group of observer!!:

"Thie experiment is one of a series being
carried out to evaluate new kinds of televi!!ion for
reception in the home. In this experiment, we ask yOU
to evaluate the effect!! of certain kinds of
impairmente that can occur in television reception"

"The experiment will consist of a eeries of
evaluation triale. Each trial will involve......

'We will now !!how you four sample trials. The
first two of these will !!how still pictures, and the
second two will show movins picture!!. These will
demon!!trate the kinds of impairments you may see in
the experiment to follow."

[PRESENT DEMONSTRATION TRIALS HERE]

"In the experiment, we will aek you to judse the
degree of impairment to the pictures you will see.
To do this, you.... (Describe rating scale and
judsement task)"

'Have you any questions?"

(AFI'ER QUESTIONS, BEGIN PRACTICE AND ACTUAL TRIALS]
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2.0 DEFINITIONS

2.1 Expert Observer

SUBJECTIVE TESTS 02/23190

..~

An expert obeerver ie an individual who hae had "recent exteneive
experience in obeerving picture quality or impairments, particularly of the
type being studied in the subjective teet." (CCIR Rec 500-3).

Expert obeervere ehall have normal color vieion and visual acuity.
Prior to being used as an expert obeerver, an individual ehall have paseed
a color blindneee teet (Iehihara or eqUivalent), a visual acuity teet
(Snellen Chart; or equivalent) that ehows the obeerver has at least 20/20
vision (corrected) in both eyes, and a contrast sensitivity test (Pelli
Robson or equivalent).

Normally expert observere will be engineers or technicians who work
in the television industry. However, for certain impairments an "expert" may
be someone who worke in the entertainment induetry in a creative capacity
who would be accustomed to critical inspection of television pictures, e..a.,
a tape or film editor might be a very aood'''expert observer in looking for
transition artifacts in the "Video Cut" testing.

2.2 Lay Obaeryer

A lay observer is an individual with no special technical training or
experience in television picture quality or impairments.

Lay obeervers shall have normal color vieion and visual acuity. Prior
to be using used as a lay observer an individual shall have paSfled a color
blindness test (Ishihara or equivalent), a visual acuity test (Snellen Chart
or equivalent) that showe the observer has at leaet 20/20 vision in both
eyes, and a contrast sensitivity test (Pelli-Robson or equivalent).

Normally lay observers are resular television viewers.

2.3 DIU Ratio

The DIU ratio ie the ratio normally expressed in db between the
Desired and Undeeired sianal.

2.4 Unu8able

This word ie ueed to describe a television picture that an observer
would not deem "watchable" by the public.
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2.5 Adyanced TeleyiesiOD System CATV)

FQr the purpQsee Qf thie dQcument, advanced televieiQn eyeteJD8 (ATV)
refere tQ any televieiQn syetem whQee prQPQnent represents it as having
perfQrmance superiQr tQ that Qf NTSC.

2.6 Presentation

A presentatiQn is a single picture Qr mQtion sequence be it a
reference Qr test picture.

2.7 Teat Trial

A test trial ie a eequence Qf reference and teet preeentatiQn(e)
along with an evaluatiQn periQd.

2.8 DemonstratiQn Trial

A teet trial designed fQr Qbserver QrientatiQn. NQ test resulte are
inferred frQm demQnetratiQn trials. ....

2.9 Block

A blQck ie a eeriee of cQntiguous test trials that all deal with a
single impairment Qf with the quality Qf a single ATV system. There shall be
no intermingling Qf impairmente Qr ATV eystems within blocks. Each block
shall begin with demQnstratiQn triale tQ familiarize the Qbservers with the
test.

2.10 SesaiOD

A seesiQn is Qne Qr more blQck8 Qf tests cQnducted with a single
jlrQUP Qf Qbservere. NQ mQre than thirty to forty minutes of actual testing
shall occur within a sessiQn without at least a ten minute break.

Within a given sessiQn, each block of tests shall invQlve independent
randomizations of the test pictures and the relative Qrdermas of the
impairment levele.
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3.0 VIEWING CONDITIONS

3.1 General

SUBJECTIVE TESTS 02/23/90

All subjective tests shall be conducted in controlled viewina
environments. The monitors/display devices shall be calibrated prior to any
testing, and the layout and room conditions shall be adhered to throuahout
the testing.

3.2 Teet Viewing Conditions

3.2.1 Viewing Room

The room shall be dimly lit. The exact room
illumination shall be such that the requirements
below for a dark screen shall be met.

The color temperature ot: the room lighting
shall be D..... .

The room decor shall be neutral and low key. No
bri8ht colors shall be used.

Comfortable chairs shall be provided for each
observer.

The room shall be quiet and free from aural
distractions.

3.2.2 Multiple NTSC Receivere for Ranging Teets

There shall be 24 representative NTSC
television receivers.

NTSC imaaes shall be evaluated at a distance
of 5 to 6 picture heights. To the extent possible the
observers shall be ± 30- from a perpendicular at the
center of the kinescope face.

The display(s) shall be adjusted for a peak
screen luminance of 70 ± 10 candelas per square·
meter. At beam cut-off the screen black shall be :S
1.2 candelas per square meter. With the receiver
power turned off the screen shall be :S 0.6 candela
per square meter. It is reco80ized that not all
receivers will be capable of meeting these
requirements.

The bri8htness and contrast of all receivers
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ehall be eet ueing a standard PLUGE eiQnal. The
chroma phaee and gain of all receivere shall be set
ueing SMPTE 75% color bare.

3.2.3 ATV nisplAY nevice

The ATV dieplay device ehall be a large screen
multi-etandard video projector type dieplay.

The 5 observere ehall be located at a dietance
of 3 picture heights from the dieplay along a radius
extending from the center of the dieplay screen.
They ehall be located within a cone ±30° from a
perpendicular extending from the center of the
viewing screen.

The wall behind the dieplay device ehall be
painted a neutral gray and ehall be dimly illuminated
by D.... light sourceB. The lumiriance of these walls
ehall be =12 cd/mZ.

The brightnees and contrast of the display
shall be adjusted with a standard PLUGE signal. The
red, blue, and green gains shall be checked with 75%
color bars. The overall color temperature of the
display shall be adjusted for a peak white color
temperature of 65000 K.

The aspect ratio of the display shall be maBked
for 16:9. The ATV images from all proponents systems
ehall be dieplayed at the eame height.

At beam cutoff the ecreen luminance ehall not
exceed 2% of the peak luminance. With the dieplay
power off the ecreen luminance ehall not exceed 1.75
cd/at'.

The following ehall be a goal for the ATV
dleplay:

The peak luminance of the ATV
dieplay ehall be adjueted for 150-200
cd/at'.
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3.3 Uee of Receiver" and ATV Dieplov

All viewing where the NTSC picture is the Desired si8nal shall be done
using NTSC display(s). All viewing where the ATV siflnal ie the Desired siflnal
ehall be done ueina the ATV Display Device.

It ehould be noted that during testing it will be necessary for the
obeervere to move back and forth between the NTSC displaY(s) and the ATV
Display eepecially during NTSC Comparative Rangina Teste•

...
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1

4.0 VIDiQ TAPING QF RANGING TiSTS

4.1 Genera)

Video tapes shall be made showina the impairment at each of the nine
levels set forth in 1.4.4. The video material recorded shall be the same as
that viewed by the expert observers dur~ the ranQ1na process. These
tapes may not be made at the exact time the ranging tests are conducted.

4.2 Recordinc of Specific Leyela of ImpAianent

The test administrator may, at his discretion, record still and movUl8
pictures of a system under test at various levels of impairment for the
purpose of documenting performance at impairment levels which may be of
interest to regulatory bodies.

4.3 RatinaMAeter Tapes ...

Master tapes shall be recorded for any future ratina tests. These
tapes shall contain the selected test pictures impaired at the levels
determined during the ranging process. These master tapes shall contain
the five to seven levels of impairment (as derived in Section 1.4.4) which
will actually be used to make the ratina test tapes.

18



ATV Teat Proceduree

5.0 TEST MATERIAL

5.1 ATV Material

SUBJECTIVE TESTS 02/23/90

ATV syeteme are euch that their characterietics change areatly when
there is motion in the transmitted picture. For thie reaeon each test ehall
be conducted with both still and movina picturee. Still and movina picturee
ehall be tranemitted for every test by the ATV system regardlees of
whether it is the deeired or undesired signal.

For the rating teets, the following visual teet materiale will be used:

ATV Qualitv:

ATV Impairment:

9 still picturee and 14 motion sequences

2 still picturee and 1 motion sequence

5.2 NTSC Material

Normally the NTSC carrier shall tranismit 75% color bare or Matrix
pattern (deecribed in the Objective Teet Plan) when it is the Undesired
interferer. When NTSC ie the Deeired eignal, a 30% flat field ehall be ueed.
When, however, there exists the poseibility that the NTSC Deeired may be
eubjected to non-linear interference such ae the UHF Taboo testing, 75%
color bars may also be used for the NTSC Deeired.
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'..

8.0 PREPARATION OF RATING VIDEO TAPES

6.1 Gener"l ReguirementB

Each video tape ehall have at ite be8inning the following:

* 1 minute of color bare and 400 hz 0 level tone on the
designated audio program channel

* 30 eeconds of a slate containing the following information:

Copyright Notice
Serial Number of the Tape
Name of Proponent System Under Test and Scanni.ng Standard
Type of Teet A. Quality or B. Tranemission Impairment
If Transmiesion Impairment, then the impairment(e) being tested
Preparation Date of the Tape

* 10 seconds of black

NOTE: If the tape is quality rating, then the above ehall be in 1125/59.94
[or 60). If the tape is transmission impairment rating, the tape shall be in
the ecann.ing standard of the syetem under test.

8.2 Randomization of Test Sequence

The two rating tapee for a given type of test shall use the same test
materials, one tape in each of two pseudo-random orders. The two pseudo
ranc;lomizations ehall be deeigned to counteract, when the results of the
tests are analyzed, any effecte arising from adjacency of picture material
or impairment level or from learning curve. Also ae described in 1.8.2 above,
the eame relative ordering of impairment levels ehall be used in
Transmiesion Impairment Rating Tapes for a given impairment.
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7.0 DATA ANALYSIS

7.1 General

SUBJECTIVE TESTS 02/23/90

[The exact methods to be used by the ATTC to reduce, analyze,
and present the data is still under study. Comments are sought on this
matter.] All analysis shall employ rec08l1ized statistical methode.

7.2 Number of Observer" in Rating Testa

After the required number of observers have viewed a particular
rating test, the results shall be analyzed and the standard deviation
calculated. If the standard deviation is large, the test administrator may
determine that additional testing is desirable or may decide that there is
a flaw in the test design. If so, he may modify the test method and/or
material and suggest retesting.

....
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8.0 TEST METHODS FOR INDIVIDUAl. IMPAIRMENTS

8.1 General

This section details the particular test method to be used for a
given impairment. In some cases an impairment will be first tested by
ranging and then by rating so its name will appear more than once in the
following lists. [The parentheses refer to the Objective Test Plan and the
CableLabs Test Plan.]

8.2 Single VariAble Ranging Testa

* Carrier-to-Random Noise Ratio (19.L1)* Discrete Frequency Interference (19.3.3.2.4)
* Effects of Cable Second Order Intermodulation (3.4)* Effects of Cable Third Order Intermodulation (3.4)* Effects of Cable Hi8h Level Sweep (5.4)* Effects of Cable Hum and Low Frequency Noi8e (2.9)* Cable ICPM (7.4) .~.

8.3 Multiple VAriAble Ranging Tests

* Multipath (19.2.1)
* Airplane Flutter (19.2.1)* Effects of Cable Microreflections (2.7)

8.4 NTSC CompArAtive RAngina

* Upper Adjacent Channel Interference (19.3.1)* Co-channel Interference (19.3.1)* Lower Adjacent Channel Interference (19.3.1)* UHF Taboo Interference (19.3.3.2.3)* Carrier-to-Impul8ive Noi8e Ratio (19.1.2)

NOTE: Interference Te8ts 8hall be conducted with NTSC a8 De8ired and
ATV a8 Undesired, ATV as De8ired and NTSC as Undesired, and with ATV as
both Desired and Unde8ired, if appropriate.

8.5 tiAin/AuFQMntotioD Ranging Teets

* Side Panel/Center Area Differential Random Noi8e
Susceptibility (19.1.3)
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ATV Teet PrQoedpree

8.6 Quality Ratios Teet"

SUBJECTrvE TESTS 02/23/90

* All Proponent Systems

8.7 TranemieeiQo Impairment Rating Teete

* Carrier-to-Random Noise Ratio* Upper Adjacent Channel Interference* Lower Adjacent Channel Interference* Co-channel Interference* UHF Taboos [NTSC as Desired only]
* Multipath* Cable Microreflections

NOTE: Interference Tests shall be conducted with NTSC as Desired ~d
ATV as Undesired, ATV as Desired and NTSC as Undesired, and with ATV as
both Desired and Undesired. if appropriate.
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I. BXBctrrIVB SOJOfARY

As previously reported, the spectrum Utilization and Alterna

tives Working Party of the Planning Subcommittee of the Advisory

Committee on Advanced Television Service has divided its studies

and analyses into three broad areas: (1) issues associated with

accommodating an Advanced Television (ATV) system within existing

VHF and/or UHF television allocations, (2) issues associated with

accommodating an ATV system in spectrum above 1 GHz, and (3)

possible impacts of an Advanced Television Service (ATS) on the

spectrum utilization of various broadcast support services. Also,

as previously reported, Working Party 3 has organized itself into

various Specialist Groups to carry out its assigned work within

these three broad areas.

During this reporting period, Specialist Groups 6, 7, and 9

carried out activities relating to the first area noted above.

Earlier spectrum studies conducted by WP-3 only considered

cochannel and adjacent channel interference; Le., taboos were

ignored. Those studies demonstrated that providing each existing

station with additional spectrum for an augmentation or simulcast

channel for transmitting ATV would require a system that is both

benign and robust relative to existing NTSC signals. That is, the

system must have a low potential for causing interference to

existing NTSC reception and should be relatively immune to

interference from NTSC stations.

Although these previously reported studies showed that

sufficient spectrum might be made available within the present

VHF/UHF television broadcast allocations to accommodate all, or


