1. Conditional access data can be decoded without decoding video and audio. It can *
treated as a separate service type or included with the video/audio data. ~

2. Receivers can be built to decode only conditional access data and then to decode video and
audio only after receiving authorization.

3. Digital encryption can be performed at any downstream point. AD-HDTV offers several
layers at which encryption may be applied.

MIT

1. Decoding not required for conditional access data (or for Auxiliary data or Audio data).
Such operations are very simple, given the digital time-division-multiplexed nature of the

signal.

2. The scrambling operation is straightforward. It can be done at the source or downstream.
Channel synchronization and data stripping can be accomplished with a scrambled picture.

_ _ —
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Q2. See questions 3, 4, 5 & 6 under Broadcast above.

NHK

1. See answers to 3-6 under Broadcast.
Gl

1. See answers to 3-6 under Broadcast.

Zenith/ATT

1. See answers to 3-6 under Broadcast.

ATRC

1. Signal distribution to most headends is anticipated to be in final compressed form,
requiring on the order of 20 Mb/s, which is easily achieved on a satellite using QPSK.

2. The layered architecture of AD-HDTV allows headends to decode QPSK symbols into a
serial data stream and then encode the bits either as SS-QAM or conventional QAM in a

6 MHz channel.

3. Local commercial insertion may be accomplished simply and economically by taking:

advantage of the spatially-coded frames that occur on a periodic basis in MPEG
compression. This allows artifact-free cuts to be made on Group of Pictures (GOP)
boundaries, even in the highly-compressed transmission format.

IT

1. See answers to 3-6 under Broadcast.
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Common Carrier ' _
S

Q1. What form of signal do you propose for transmission over terrestrial common
carrier links?

NHK
1. There will be two signal formats, with three quality levels total:

¢ Compressed SMPTE 240M with 120 Mb/s for contribution
e Compressed SMPTE 240M with 60 Mb/s for distribution
¢ Digitally compressed Narrow MUSE at 40 Mb/s, reduced from the normal 78 Mb/s of

digital N-MUSE
Gl

1. The DigiCipher HDTV signal is packetized and can be transmitted along with other forms
of data over common carrier links such as fiber or microwave.

nith/A
1. See Broadcast section, Question 3.

ATRC

1. Transmission is expected within the B-ISDN/ATM framework. The 148 byte data cells
of AD-HDTYV can be repackaged into ATM's 53 byte data cells. The AD-HDTV layered
architecture allows the repackagmg to be completely transparent to higher layers, namcly,

_video and audio compression. ,

2. The data structures are applicable at any data rate from the fully compressed 20 Mb/s
signal to the high performance, lower-compression signals.

MIT

1. The (compressed) baseband digital signal can be easily multiplexed onto common carrier
links. The baseband digital signal is 26.43 Mb/s for 32-QAM operation.

g
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) Q2. Are the SONET bit rates assumed the correct choices?

~

NHK
1.

Gl

The SONET bit rate choice of 360 Mb/s is correct for N-MUSE. This value permits
multiples of the digitally compressed SMPTE 240M signals (both at 60 Mb/s and at 120
Mb/s) and of the digitally compressed Narrow MUSE to fit well in a single SONET
channel.

1. SONET data rates are high enough but have not been specifically studied.
Zenith/ATT

1.

Two DSC-HDTV fully compressed 21.5 Mb/s data streams can be accommodated within
the basic SONET modular data rate of 51.84 Mb/s.

For the 100 Mb/s 2D compressed format, a SONET STS-2 rate of 103.68 Mb/s can be
used.

For the 200 Mb/s 2D compressed format, a SONET STS-4 rate of 207.36 Mb/s can be

used.

ATRC

1.

MIT
1.

M '

Any data rate on the order of 20 Mb/s is sufficient.- This assumes that, particularly during
the transition period, distribution will most frequently be at the level of compression used
for transmission and that local affiliates/headends will perform minimal decompression and

_processing of the signal.

Two 24 Mb/s AD-HDTV data streams may be accommodated by the SONET 51.84 Mb/s
rate. Similarly, higher data rate signals may be accommodated by the 103.68 Mb/s and
207.36 Mb/s SONET rates.

Bit rate depends on the application and quality desired. Any of the digital hierarchies
supplies rates that seem to be appropriate.
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Q3. What bit error rates does your proposed distribution format require of th;-_,,
transport system? Your production contribution format?

NHK

1. Lower than 10°%.

Gl

1. The issue is not what error rates are objectively required but what can be tolerated
subjectively. Uncorrected errors introduced in distribution or contribution channels should
be reduced to the minimum cost effectively achievable.

2. Suggested minimum requirement of less than one uncorrectable error per 10 minutes for
distribution and less than one per hour for contribution, corresponding to raw error rates
of 1.7x102 and 1.4x107?, respectively.

Zenith/ATT
1. A BER of 10* is satisfactory for both distribution and contribution.

ATRC

1. BER requirements for distribution and contribution will depend on the amount of
compression that is used and the error handling capabilities that are designed into them.

2. AD-HDTV has been carefully designed to tolerate packet error rates on the order of 10?,
corresponding to a raw BER of 10%. BER requirements for distribution and contribution
must be significantly lower. Very conservative BER requirements are generally planned
in the specification of digital links.

MIT
1. Operates over wide range. "Transparent" error rates might be 10” for distribution and
10" for production at the output of the Reed-Solomon decoder, although much higher

error rates can be tolerated. If the system carried the same amount of data without error
correction, the BER would have been approximately 102,

R
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Consumer

Q1. What is required in a consumer VCR for the system? When will such a VCR be

available? Is new technology required first? What format is to be recorded? Are
any current VCR features not possible with this format? Have you verified this
experimentally?

For an analog VCR, no new technology must be developed because the bandwidth of
N-MUSE is the same as that of NTSC. A consumer VCR will become available within
two years after the FCC decision.

Narrow MUSE can be recorded using FM, as with NTSC. The sync circuit in the current
VCR design must be modified. Chroma circuitry can be removed. A time base corrector

is required.

Technology for a 40 Mb/s consumer VCR capable of two hours of digital recording is
already available. A digital consumer VCR will become available within two years of the

FCC decision.

The distinction of moving and stationary areas, as provided by the use of the motion
vector, is essential to obtain the full capability of N-MUSE. Whether or not an N-MUSE
decoder can perform these functions in VCR stunt modes depends on the decoder design.
With proper decoder design, the N-MUSE signal can be fully decoded in slow, still, and
reverse motion.

. A consumer VCR for DigiCipher HDTV has been demonstrated recording and playing

back the 18.22 Mb/s of a fully-compressed DigiCipher HDTV signal. Implementation of
current VCR playback features has been studied, and it is believed that a full set can be
implemented. This has been substantiated through simulation.

Speed search functions will utilize PCM (intraframe) refresh data, which is used to
continuously refresh one-eleventh of the picture each frame and thus the whole picture
every 11 frames. There are no restrictions on speeds caused by the technique.

nith

The level of mechanical and electronic technology of current full-featured S-VHS VCR's
will be appropriate for the fully-compressed DSC-HDTYV signal at 21.5 Mb/s.

Consumer grade VCR’s will be available at about the same time as DSC-HDTYV receivers.

Most features are possible. Speed search simulations have yielded satisfactory results.
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ATRC -

1. Consumer VCR’s require tradeoffs between compression format and data rate. The lowest
' cost VCR would directly record the transmitted data in compressed form. No new
head/tape technology will be required for such a recorder.

2. The periodically occurring, spatially coded frames of MPEG compression provide
advantages in achieving features such as search modes. These capabilities have not been
demonstrated in experimental hardware.

3. The constant bit rate of AD-HDTYV results in simpler data handling/reformatting in a VCR
as compared to other systems with variable bit rate transmission.

4. All features are expected to be available in top-of-the-line models. Low cost models may
have fewer features. The frame-based compression in AD-HDTV has no significant impact
on search mode performance, but it does permit full-resolution stills to be presented in

freeze-frame mode.

MIT

1. The signal may be directly recorded in digital format. Current VTR features possible, but
very flexible control (i.e. arbitrary-rate, undegraded fast-forward and rewind) may require
higher data rate and less recursive format.

2. Rewind search operations will utilize the intra-frame encoding mode. One twentieth of
each frame is refreshed continuously, thereby encoding three frames/second using the intra-
frame mode. These frames can be used for rewind search mode.

~—
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7 Satellite

Q1. Is it possible to carry the ATV signal and an NTSC. signal on the same
transponder? If so, at what bandwidth? What other multiples are possible with

your system?

NHK

1. Required quality level determines the bandwidth needed for simultaneous transmission of
ATV and NTSC signals. When the signal formats described in answer to Common Carrier
Question 1 are used for satellite transmission, the bit rates and bandwidths for QPSK

operation are as shown in the following table:

40 Mb/s 17 Mb/s
60 Mb/s 17 Mb/s 77 Mb/s 46 Mb/s
120 Mb/s 34 Mb/s 144 Mb/s 92 Mb/s

8¢ PSK can also be used.

2. Narrow MUSE can also be transmitted using conventional FM modulation. In such a case, - |
45 MHz is required to transmit both N-MUSE and NTSC as described in the answer to
Question 5 in the Broadcast section above.

1. It is possible. One HDTV and two NTSC signals can be carried within 24 MHz using

QPSK.
2enith/ATT

1. See Broadcast section, Question 6.
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ATRC .

1. Analog satellite links can use an FDM arrangement of AD-HDTV on a QPSK carrier,
occupying 6 MHz at baseband, with NTSC on an FM carrier. FDM could be performed
at either RF or IF. This could be accomplished using standard transponders, with a lower
modulation index for NTSC. This would lower the CNR threshold for NTSC.

2. With digital satellite links providing about 60 Mb/s, a TDM mix of AD-HDTV and/or
compressed digital NTSC can be carried. Three AD-HDTV channels can also be carried
in a single transponder. C-band (K-band) satellites can deliver 60 Mb/s using a 36 MHz
(54 MHz) transponder with QPSK modulation.

MIT

1. Transponder bandwidths are typically between 36 and 72 MHz. FDM can be used to carry
both ATV and NTSC signals. TDM can also be used to carry ATV and digital NTSC
signals. The CCDC HDTV signal would require 12 MHz bandwidth using QPSK
modulation (8PSK trellis coded). A single transponder can easily carry several CCDC-
HDTYV signals.

~
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Q2. See questions 3 & 7 under Broadcast above.
NHK
1. See the answers to 3 and 7 under Broadcast.

Gl
1. See the answers to 3 and 7 under Broadcast.

Zenith/ATT

1. See the answers to 3 and 7 under Broadcast.

ATRC

1. See the answers to 3 and 7 under Broadcast.

MIT

1. See the answers to 3 and 7 under Broadcast.
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FCC Advisory Committee on Advanced Television Service
Implementation Subcommittee Working Party 2 on Transition Scenarios

Report on Survey Regarding Software Avajiability

One important ingredient in the transition to Advanced Television will be the availability of
suitable programming in sufficient quantity to attract audiences to first buy the ATV receivers
and to then watch the programs. The critical nature of this element of the transition led to a
request from the Implementation Subcommittee to IS/WP-2 that it study the likelihood that major
players in the program production and distribution businesses will provide programming
appropriate for ATV early in the transition period. This report is the outcome of that study.

The inquiry into the likelihood of ATV participation by major players in program production and
distribution took the form of a small survey of executives of some of the larger participants in
the pertinent industry segments. It was decided to conduct a small survey first, with the
expectation that there would be enough consistency in the responses that a much larger and time
consuming survey could be avoided. If sufficient consistency were not found, then the wider
survey could be undertaken.

The result of the small survey had sufficient consistency that the broader survey was not
implemented. There was general agreement among those contacted that programming will be

available in quantity from a wide range of sources. There was also good agreement on what the

early forms of programming in ATV will be and how they will be provided. Also explored and

reported herein are such related matters as the order in which various program types possibly

will become available, the media and production format types likely to be used for production

of different types of programs, and the quality levels and attributes necessary for ATV

production.

The Survey

The survey was conducted during the months of July and August, 1992. It comprised a series
of telephone interviews with the managers of major players in the program production, post
production, and distribution businesses who are most concerned with the implementation of
Advanced Television for their companies. Included in the contacts were managers at four
broadcast television networks (three commercial, one public), a major subscription cable
network, three Hollywood studios, one television production company, and one television post
production company.

The survey was conducted by a single member of IS/WP-2 knowledgeable in the areas of both
television program production and Advanced Television. The conversations with each industry
participant lasted from half an hour to an hour. Explored during the discussions were the
planning done for ATV programming, the timing of provision of the first ATV programming,
the expected order of availability of programming by types, the sources of material to be
produced and distributed, the expectations for installation of equipment, the minimum
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characteristics required for ATV programming, and expectations for technical capability in~
program production and distribution.

Programming Expectations

The first area explored was the state of planning for participation in Advanced Television by the
organizations represented by those interviewed. All of the organizations had considered whether
and how they will provide ATV programming to their viewers and/or clients. This was a
qualifying issue for continuation of the interviews, and all interviews proceded from this point.
This was also the only point on which there was universal agreement.

Participants were asked how long following an FCC decision on an ATV system they expected
initially to provide such programming. Responses fell into two broad categories: those with
explicit time periods and those for whom market factors were the drivers. In general,
respondents from the broadcast networks and some of the studios gave explicit answers, with
the time periods ranging roughly from one to two years. In one network case, this was qualified
with a requirement that standards must be completed and equipment must be available to the
defined standards. In one studio case, the explicit time period given was conditioned on there
being a film scanner and other necessary equipment available in a post production house.

Respondents from the remaining studios, the cable network, and the post production community
were less specific in their time assessments. They felt that their provision of ATV programming
would depend heavily on market demand for their product. Some also tied this to the
availability of both consumer and commercial hardware for the new system. The participant
from the cable network made it clear that the timing for his company was unrelated to the FCC
decision, per se, but was dependent on the availability of receivers to consumers. The
respondent from the television production company pointed out that it will be sensitive not only
to demand in the U.S. but also to demand for its product in Europe.

'Next examined was the extent to which organizations were communicating with their suppliers

or their clients and the expectations they had of them. The network participants were asked if
they had spoken with their suppliers about providing material and whether they expected those
suppliers to do so in the time frame during which they expected to initially provide programming
to their viewers. The studio and production/post production participants were asked if they had
spoken to their clients and whether they expected those clients to create a demand for material

in the time frame.

In general, some of the broadcast networks and the post production company have spoken to
their suppliers and clients, respectively; the other organizations have not had such conversations
except very informally. Yet there was a universal expectation by the producers that the demand
for programming will exist and by the networks that the material will be supplied to them when

they need it.

Regarding the order in which programming will become available, there was general agreement
that early material will be derived from film production and will fall into two categories: prime
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time episodics and movies. This derives from the fact that material shot on film can be
converted to HDTV form by scanning in a telecine. Thus all theatrical motion pictures can be
made available relatively quickly. Since approximately eighty per cent of prime time material
is shot on film, it, too, can be made available relatively quickly. Which of these two forms is
seen as becoming available first depends upon the respondent’s point of view - the networks tend
to expect prime time programming first while the studios expect movies first.

Asked about who will be producing the material, the participants from the studios and the
television production company expected to be producing it themselves; the post production
company expected only to handle material produced by others - both as would be expected. The
networks anticipated a mixture: obtaining some from producers and producing some material
themselves.

The participants were asked to order the eventual inclusion of other types of material in the
programming available to the public, whether they were involved with it themselves or not.
They generally ranked sports as most apt to follow programming based on film production. It
is seen as the type of programming most likely to benefit from a combination of the value of live
pickup and the attractiveness to audiences of Advanced Television. Beyond sports, there was
a general scattering of opinions on what other types of programming would come in what order.
There was agreement among the commercial broadcast networks, however, that news will be
last.

It should be noted that, throughout this examination, the perspective of the participant from
public television was somewhat different from the other respondents. His view was that the first
material to be distributed will be produced in video, as opposed to film, and will be material
being produced now that is timeless in nature. Material will be produced both by his
organization and by others, largely through co-productions, as has been the case so far. Beyond
the initial ATV program material, a substantial amount of upconverted 525-line material, in
component form, some of it possibly widescreen, is anticipated. The amount and exact form
of this material will depend on co-production arrangements for ATV/HDTV.

Production Technology

There has been considerable interest in the necessary or appropriate levels of technology for the
production of programming for use in the ATV domain. The possibilities range from full High
Definition Television technology to intermediate levels of widescreen 525-line production to
upconversion of standard 525-line and NTSC material. To explore the expectations of the
respondents with regard to the level of production technology to be used, a series of questions
was asked, some open ended and some with multiple choice answers. There was wide
variability in the answers to these questions, but some strong tendencies do appear.

Material produced in film format will generally be transferred to full HDTV format for
distribution in Advanced Television according to respondents from the production community.
‘An interesting sidelight to this is that rather than transferring to HDTV and downconverting for
NTSC use, a number of the producers intend to make a second transfer for NTSC (or PAL) use.
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This includes the bulk of material shown during prime time and presumes a separate path to
network affiliates or local cable headends rather than downconversion locally.

General agreement also existed that sports for ATV transmission will be produced in full HDTV.
HDTV mobile units will have to be built to accomplish this. There was also a tendency among
participants to expect economics, in various flavors, to influence the choice of technology for
other types of programming. Among the considerations seen as determining are the size
audience expected for a given program, the archival value of the program, the potential for
_ international distribution, and the immediacy of the program’s content.

~ One studio respondent indicated that his organization was contemplating shooting network and
first run syndication of non-reality based programming on film, protecting 16:9, transferring to
525-line components, post producing in 525 lines, and upconverting to HDTV at the end of the
process. They will not conform the film after editing because there is no budget to do so. It
will also be very expensive to conform a new HDTV transfer later, although the film will be
saved in case this becomes desirable. Digital component 525, when upconverted, is expected
by this organization to be good enough for ATV transmission, given the economics of full

HDTYV production or post production.

Participants were asked when they expected their organizations to begin installing equipment for
some level of HDTV operation. Answers from the broadcast network respondents divided
between 0-1 and 1-2 years. The cable network, which has some equipment already, has a plan
- calling for backtiming from the availability of receivers to consumers and beginning to equip
itself 1-2 years before that time. Virtually all of the other participants, all of whom are in the
production and post production aspects of the business, indicated they will begin to add HDTV
when their clients begin to demand it, when the audience begins to grow, and when the
equipment becomes economical. In the words of one, "When we have to.” A couple of the
studios indicated that all of their video work is done by others, so they may never add HDTV
equipment themselves. If they do, it likely will only be for monitoring, not production.

There has been considerable discussion within the industry concerning the possible use of lower
performance levels of production than full HDTV for use in ATV transmissions. As part of its
survey, IS/WP-2 was requested by FCC staff to explore this concept and to try to shed some
light on what should constitute ATV material. Among the issues in this discussion have been
such matters as the aspect ratio, the use of component vs. composite processing, the provision
of multiple audio channels, and the required resolution.

Respondents were asked whether they agreed with the concept that something less than full
HDTV performance will be adequate for production and distribution of programming for
Advanced Television, at least for some users as an interim step. There was unanimous
agreement with the concept, although not all felt it would necessarily fit their respective
businesses.

Respondents were then asked what minimum characteristics they believed will be appropriate
for production for Advanced Television to adequately differentiate it from currently produced
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NTSC material. Answers to this varied widely. But there was a strong concensus on certain
characteristics, namely 16 X 9 aspect ratio, component operation, multi-channel (some said
digital) audio, and improved resolution, in the order of their frequency of inclusion. Improved
resolution was deemed unnecessary by some.

Two responses were targeted at appropriate FCC Rules for programming to be carried on the
ATV channel during the period that the FCC has proposed to permit stations to carry separate
programming on their ATV and NTSC channels for purposes of developing ATV programming
techniques. One suggested that since, in his opinion, simulcasting will essentially consist of
upconverted NTSC material, then as a minimum, full HDTV (only as necessary to support the
maximum capabilities of the transmission system) should be used as the source for any separate
programming. The other suggested that material to be carried separately should be sufficiently
different from NTSC that it would be shot differently and would therefore be difficult to
downconvert to NTSC. Put another way, this approach would require material that would suffer
if it were put through the constraints of NTSC and that would be competitively disadvantaged
as a consequence.

Asked whether their companies would utilize video technology at a lower performance level than
HDTYV for production and/or distribution for Advanced Television, five said yes, three said no,
and two said they did not know.

In summary, then, it can be said that there is good concensus among the program producers and

network executives interviewed for this study that there will be adequate programming available
for the launch of Advanced Television in the United States. The sample is small, but the degree
of agreement leads to a conclusion that a wider survey, while it might expose a greater variety
of opinions, especially with regard to specifics, will not lead to a substantially different outcome.
For this reason, IS/WP-2 has chosen not to pursue the broader study but instead to issue this

report.
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