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SCOPE OF TRANSPORT
LAYER

• Multiplex Constituents of Program
- Video, Audio and Data

• Regenerate Decoder System Timing

• Deliver Presentation Time Stamps
to Elementary Stream Decoders



OBJECTIVES

• Flexibility of Services

• Accommodate Prioritization Usage

• Support Conditional Access

• Interoperability with Alternate Media
(e.g. ATM Networks)

• Low Overhead



STATUS UPDATE

• MPEG2 Systems Draft as Reference
Document

• Specialist Group Submission to MPEG
- preference for 188 bytes/packet
- complexity of PES layer

• Favorable response from MPEG on
both issues

• Specialist Group finalizing constraints
on MPEG-2 document (GA profile)



CHAIRMAN'S REPORT
Audio Experts Group of the

FCC ACATS Technical Subgroup

Due to the scheduled August 31 decision date for choosing the Grand Alliance
ATV audio system, work has been proceeding at a very rapid pace. The following
is a summary of the telecons that have been held since the last Technical Subgroup
meeting:

Telecon July 2, 1993

A discussion on cascading Dolby Matrix Surround with 5.1 channel coding
algorithms prompted a request that the audio advocates provide a "how-it-works"
system description to the Audio Technical Subgroup.

Several issues on how subjective testing would be conducted were discussed and
Doug Lankford of Thompson introduced a draft test plan.

The Audio Expert Group did not participate in this telecon.

Telecon July 13. 1993

There was a discussion of the audio system description documents to be supplied
by the audio advocates and what should be included in the description. It was
noted that none of the submitted documents contained everything that had been
requested and August 16 was identified as the completion date.

The audio Test Materials that were produced for FCC ACATS testing had been
requested by the Grand Alliance for the "Bake Off' tests and final approval from
Dick Wiley was expected very soon.

The Tests were scheduled to begin the week of July 25 at Lucasfilm in California.
The Test Tapes. made with the use of Dolby's ADAT equipment, were to be
completed July 23 at Zenith.

It was decided that the Dolby system would be tested at two different bit rates -
320 Kb/s and 384 Kb/s.

Cascaded coding algorithms (i.e .. Dolby Matrix surround) would not be tested but
would be treated as a paper study.

Three series of tests would be conducted -- Quality, Stereo Mixdown and
impairment.



Telecon July 23, 1993

Zenith reported that the Alesis test tapes for the Philips system and Dolby system
were completed and that the MIT system tapes were scheduled to be completed
this evening. Arrangements were being made to have the Alesis equipment at
Skywalker Ranch on Tuesday morning and the test tapes should arrive that day
also.

The schedule for testing was defined:

Monday, July 25
Tuesday, July 26
Wednesday, July 27
Thursday, July 28
Friday, July 29

Coordination & logistical checks
Equipment setup & adjustment
Pilot testing
Expert listening tests
Continue testing if necessary

Jim Gaspar agreed to act as the test director.

Bronwen Jones would prepare the commentary/score sheets in time for the pilot
testing on Wednesday. The test plan would be revised as necessary depending on
the results of the pilot tests.

TESTING

Despite the extremely tight agenda and numerous opportunities for disaster, the
testing was successfully completed on schedule.

Of Note:

Despite all rituals and incantations attempted, an unexorcisable ground loop hum
persisted between the Alesis machines and the control amplifier. Isolation
transformers on each of the six used analog outputs of the D/ A Alesis machine in
conjunction with making it the center of a ground star was the only thing that
worked.

The pilot testing on Wednesday proved invaluable in fine tuning the test plan and
provided time estimates and optimal session lengths.



The entire quality test series was completed on Thursday much to everyone's
delight. It was not until the free-form listening session that followed that it began
to become apparent that something was wrong. It was discovered that the entire
test series had been run with the reference compared to itself, not the reference
compared to the trial tapes. During the testing the Alesis machines, on occasion,
displayed some bizarre behavior that probably should have triggered suspicion, but
otherwise the control panel indicated that it was switching between the
synchronized tape machines even though it wasn't. Curiously, earlier in the day
one of the expert listeners commented that it would be nice to have a test of the
experts -- he got it-- but I don't think he appreciated the fact that he was part of
the unscheduled double blind test. It is quite understandable how differences
between "trials" could be heard since the facility was so finely tuned that even a
lateral head position change of about five inches produced noticeable audio
imaging changes due to phasing.

The impairment tests were completed on Thursday and the quality tests were rerun
on Friday. An abbreviated version of the stereo mix-down tests were performed
Friday because of time constraints.

The data from the "Bake Off' is in the process of being "boiled down" and should
be available by the middle of August. The identities of the tested systems will not
be revealed, even to the analyzers, until after the analysis is complete.



August 4, 1993

J. Flaherty: C04cl"';1;:rn~p ACATS Teclmical Subgroup
1. Dorms, Co-chuir::,;,r. AC/~TS Technical Subgroup

Subject: Repo.'t 0:.' ),,":int ExpC!rts Group on Interoperability

I will not bt· aa-if: .~:.....s~~n( ti:v~ August 11 meeting of lhe ACATS Teclutical
Subgroup, Plea~< ':1C'f'ept i:his as a status report for the Joint Experts Group on
InteropcrabiHt··.

Membership [rJ~ tn,' Jcjnt B;..:perts Group on Interoperability is currently as
follows:

R. Sande.son
M. Liebhold
B. Gerovac
M.Haley
R. Keeler
G. Reitmeier
R. Hopkin1
C. Tanne:

(Chairman)
(Vice-Chairman)

(GA)
(GA)
(Ex-QUka)
(Ex..()ffico)

We may seiecrl\'l".,!:;· ';"'ll~~~t: (m~ or two additions to this list as we get under wr.~·.

We plan a tv,V(I ph...ss. process to evaluate the Grand Alliance proposal from the
view of lritef(lpemhiHty f0~' Alternative Media and Applications. The plan t(l!~i;>~

the ACATS P~,..V{P/4 Interoperability study and report as both a template for U!'~

present study anc also 'U. r "t~rting poinl {or the study.

Expected act~ons ate a~ follows for the two phases leading tu a final report and.
conch.tsiortS bv mjd..Qctobl'r 1993:

f

Phase I (RgfmmumUltJnt.rroperabUity Questions)

Three daymf.1et;ng. generally structured as follows:

(1) Review ·:'l;·Ptt·\'~~..az PS·WP/4 Interoperability study
Stn:.c;t;::rcd questions, reference architectures posed to the
prononcnt3.. "
Findings, conclusions, reconunendations

(2) Opportunity fo: new inputs and!or refinements of the Interoperabilil-y
question~, etc. (Some contend that all segments of the public interest have
not been hetlrd - this will give opportunity to receive that input for
consideration in Phase ll}



(3) Refine Interoperabitity qu€stions (o~ D.iallenges) for structuring the Phase
II Interopel'ability l'~·~:is ~\',

Tentative dates: September 1st - 3rd

One to two day meeting dur.:n{: 'WAuer.. (;,., will present their proposed system in
the context of the I1Hero;x'r?"~jit:tyqtAc~thnsframed in Phase I. GA will indicate
in detail how their Ey5tM11 n.l\<r .·.nte"Opcfability recommendations from earlier
PS-WP/4, respon.d to Inter1)Fer<1biiitr q"'i~stions and will identify where non
concurrent devises of mu:np:; cOHf5thu:::ndes can not met.

Review Board will be C:Oi15tit~~l?dot members selected from previous PS-WP/4
Review Board plus new member. '. 1Ne plan to extend invitations to the following
as Review Board Participt.u'~G:

PS:WfI4 Reyiew B?iu4

Liebhold
Tanner
Hopkins
Gerovac
B@llisio
Hamalainen
Utteyendale
Demos
Fuhrer
Hanover

Additional Renew: BQfj~J.t:~~.cm

Robert Hummel, Vke P, esident
Larry Smarr, Ex(..~utiveDirectoj'
Tom DeFanti, Ph.D.
Carl Fleischhauer.. Coordinator
Neil Izenberg, Dire:tor
Russ Little, Senior Systems l~~ly~t
Tice de Young, Director
Robert Kahn, Presiden~,CE'J
Linda Roberts, ED.D Sc"ior /;~:.'odt:t;,

Tentativ~datf:s

(Apple)
(CableLabs)
(ATSC)
(DEC)
(Bcllcore)
(Matsushita)
(ABC)
(DemoGrafx)
(Hitachi)
(EIA)

(Walt Disney Company)
(NCSA, University of Illinois)
(ACM SIGGRAPH)
(libary of Congress)
(Nemours Foundations)
(National Geographic Society)
(ARPA, Department of Defense)
(CNR!)
(OTA, United States Congress)

September.27th - 28th

RIPon and RCgJmmendaijPN

As in the PS-WP/4 study, the Review Board will me~t lo agree on a Final Report
and Recommendations based on the findings from the Phase n Review. This
Report and RecOlnmer,di~tiom~1vill be delivered to the ACATS Technical Sub
Committee by mid-DClober, l~)gS.



DRAFT
8/11/93

FCC Advisory Committee on Advanced Television Service

Technical Subgroup

MASTER CALENDAR

Eyent

Technical Subgroup meeting
• Review GA proposal, Q&A
• Develop work plan, draft schedule

Expert Groups meet with GA
• Audio
• Interoperability (Joint Expert Group)
• Production & ReceiverNCR Impact
• Scanning Formats/Compression Systems
• Transmission
• Transport

GA follow-up/responses to Subgroup
questions

Technical Subgroup meeting
• EG/GA status reports
• Establish development/decision

schedule

GA submits final specifications for Audio
and Transport

GA submits final specifications for
Scanning Format

GA submits final specifications for
Compression System

Technical Subgroup meeting
• Specs on Audio, Compression, Scanning

Fonnat, Transport
• Review work plan, schedule

GA submits final specifications for
Transmission System

SSIWP-2 submits draft laboratory Test Plan

Technical Subgroup meeting
• Spec on Transmission
• Review laboratory Test Plan
• Review work plan, schedule

Grand
Alliance

7/2-8/10

8/5

8/31

9/14

9/30

11/30

Action/Schedule

Technical ACATSI
Sub2roup Other

6/30-7/1

7/2-8/10

8/11

10/19

12/15

12/15

(more)



Technical Subgroup-Master Calendar
Page 2

Eyent

Transmission system verification at ATIC
• GA Move-In/Set-Up at ATIC
• Verification testing

SSIWP-2 submits final Laboratory Test
Plans

Laboratories implement Test Plans
requirements, prepare for testing

Start of GA system integration:

• Video Encoder
• Encoder/Decoder
• System

GA Move-In/Set-Up at ATIC

Interface/Dry-Run at ATIC

Laboratory Tests at ATIC (@ 9 weeks)

Preparationffape Review at ATEL

Laboratory Tests at ATEL (@ 9 weeks)

Laboratory Tests results/comments
drafted (GA, labs)

• ATIC, CableLabs with GA
• ATEL with GA

Submit all Laboratory Reports

LiQIDSi:
GA - Grand Alliance
EG - Experts Group (of ACATS Technical Subgroup)

Grand
Alliance

1/10

2/28
3/31
4/30

6/6-17

9/1-22
9/26-10/17

DRAFT
8/11/93

Action/Schedule

Technical ACATS/
SUbl:TQUP Other

1/17-31

2/15

2/15-6/3

6/20-24

6/27-8/29

7/12-18

7/19-9121

10/21



DRAFT AGENDA

FCC Advisory Committee on Advanced Television Service

Technical Sub-Group Meetinq

Auqust 11, 1993

TIME:

08:30 AM - 09:00 AM

09:00 AM - 09:45 AM

09:45 AM - 10:15 AM

10:15 AM - 10:30 AM

10:30 AM - 11:15 AM

11:15 AM - 11:45 AM

SUBJECT:

Introduction.

Report of Expert
Group & GA
Specialist Group
on Audio Systems

Discussion

Coffee Break

Report of Expert
Group & GA
Specialist Group
on Transport

Discussion

PARTICIPANTS:

Co chairman
Flaherty

Mr. Gaspar
Mr. Eilers

Mr. Tanner
Mr. T. Smith

11:45 AM - 12:30 PM

12:30 PM - 01:30 PM

Report of Joint Mr. Sanderson
expert Group & Mr. Haley
Specialist Group Mr. Hopkins
on Interoperability Mr. Tanner

Mr. Keeler
Lunch Break

01:30 PM - 02:15 PM

02:15 PM - 02:45 PM

02:45 PM - 03:30 PM

Report of Expert
Group & GA
Specialist Group
on Scanning Formats
& Compression

Discussion

Report of Expert
Group & GA
Specialist Group
on Transmission

Mr. Hopkins
Mr. Keeler
Mr. Paik

Mr. Henderson
Mr. Bryan



03:30 PM - 03:45 PM

03:45 PM - 04:15 PM

04:15 PM - 05:00 PM

05:00 PM - 05:15 PM

05:15 PM

Coffee Break

Discussion

Approval of overall
Schedule, Work Plans,
Subsystem testing, etc.

other business & date
of next meeting

Adjournment.



WILEY", REIN & FIELDING

177e K STREET, N. W.

WASHINGTON, O. C. 2000e

(202) 429-7000

RICHARD E. WI LEY

(202) 429-7010

July 23, 1993

Dear Technical SUbgroup Members
and Participants:

FACSIMILE
(202) 429-7049

TELEX 24e3~9 WYRN UR

Following the June 30/July 1 meeting, I have talked
extensively with SUbgroup Co-chair Joe Flaherty and Bob Rast
of the Grand Alliance and given further thought as to how we
should proceed in the months ahead. My recommendations
concerning a future course of action are set forth in this
letter.

Initially, our plan was to recommend that the Advisory
Committee give the Grand Alliance authority to build its
prototype system shortly after our August 11 meeting.
However, given the Expert Groups that have been appointed and
the very important work they are performing, and given the
"critical path" schedule that the Grand Alliance is
following, I think a more intelligent approach would be to
hold a series of Technical SUbgroup meetings designed to
review and, hopefully, recommend approval of various elements
of the Grand Alliance system consistent with its schedule.
To be specific,

(a) On August 11, I anticipate that we will review
the progress that has been made to date by the Expert Groups
and the Grand Alliance. In particular, the Subgroup can
discuss the system specifications that will have been
submitted by the Grand Alliance on August 5. I also hope
that, on August 11, we can firm up the Alliance's
developmental schedule.

(b) On or about September 14, I would hope that we
will hold another meeting designed to review and perhaps
recommend approval of the Grand Alliance's final Audio,
Transport and Format/scanning specifications; and

(c) At a later meeting in the fall, we will review
and perhaps recommend approval of the Grand Alliance's
specifications for transmission and also system
interoperability.



WILEY: REIN & FIELDING

Technical SUbgroup Members
and Participants

July 23, 1993
Page 2

In other words, what I am proposing is that the
Technical SUbgroup (and its Expert Groups) will work with the
Grand Alliance in a staged review and approval process, in
accordance with the Alliance's own schedule. Moreover, at
each segment of the process, and at each of the Technical
SUbgroup's meetings, we can continue to receive the input of
interested members of the pUblic (in particUlar, informed
participants in the Advisory Committee process who are not
members of the SUbgroup). I believe that this would be a
more effective way to proceed, one that will insure that any
authorization to the Grand Alliance to construct its system
is fUlly informed.

Incidentally, in addition to the Expert Groups appointed
at the June 30/July 1 meeting, Joe Flaherty, Bob Rast and I
have agreed that we also need further insight into the
interoperability issue. Accordingly, we have decided to
create a Joint Expert Group on this issue working with the
Scanning Format and Compression Expert Group and the
Transport Expert Group (chaired, respectively, by Bob Hopkins
and Craig Tanner). Bob Sanderson has been asked to chair
this Joint Expert Group which also will be staffed by Messrs.
Gerovac, Haley, and others.

I hope and trust that you will agree with the approach
suggested in this letter. We will have an opportunity to
exchange views on this matter on August 11. Until then,
please accept my best personal regards.

Sincerely yours,

a,~

Richard E. Wiley

REW/eth
cc: Technical Subgroup Co-Chairs

Flaherty and Corros
Grand Alliance Members



Scanning Formats/Compression Expert Group
Report to Technical Subgroup

August 11,1993

1. MPEG-2 Compatibility

The Grand Alliance (GA) proposed that the GA System should use MPEG-2 syntax with the added
feature of AC-Leak. The GA also proposed that another two features should be studied for possible
inclusion in the GA System: multiple Variable Length Code (VLC) tables and Vector Quantization
(VQ) with multiple non-unifonn quantizers.

The Scanning Fonnats/Compression (SF/C) Expert Group notes that AC-Leak was proposed to
MPEG for inclusion in the MPEG-2 syntax at the July 1993 MPEG meeting, but it was not included.
Multiple VLC tables were proposed in the past but were not included. Standard definition
experiments were conducted with unifonn VQ, but that feature was not included in MPEG-2.

Because AC-Leak. multiple VLC tables, and VQ are not included in the MPEG-2 syntax. they are not
compatible with MPEG-2. The SF/C Expert Group believes that compatibility with international
standards is a very important issue and that compatibility should be preserved unless there are
significant reasons to sacrifice compatibility. such as excessive cost, perfonnance penalties. etc. The
SF/C Expert Group has no evidence that inclusion of these three features would add significantly to
the perfonnance of the system and believes that even moderate improvements would not be worth the
loss of compatibility with MPEG-2. The SF/C Expert Group further believes that other tools already
included in the MPEG-2 syntax would add a greater perfonnance improvement.

If the Grand Alliance System used only MPEG-2 video syntax. an HDTV decoder confonning to the
MPEG-2 standard would be able to decode a Grand Alliance System bit stream, a "standard
definition" MPEG-2 bit stream, and an MPEG-l bit stream. This interoperability is highly desirable.

The SF/C Expert Group recommends that the GA System compression syntax be compatible with
MPEG-2. Should the Grand Alliance insist on maintaining the non-compatible features and therefore
not agree with this recommendation. the SF/C Expert Group believes that the burden must be on the
GA to prove that these features offer a significant improvement not already available using other
MPEG-2 tools. that inclusion of these features will not impede additional features (e.g., VCR trick
modes), and that these improvements offer greater value than MPEG-2 compatibility.

2. B-Frames

The Grand Alliance proposed that the GA System would not use B-Frames. The GA also proposed
that they would conduct further studies on this issue with the possibility that B-Frames would be
added.

The GA did not include B-Frames because the receiver memory cost is higher with B-Frames and
because the system latency, or encoding/decoding delay, increases. The disadvantage of increased
receiver cost is self-evident. The disadvantage of an increase in system latency is less evident.
Broadcasters have expressed concern because they may wish to use a compressed bit stream as an
input in production. As an example, a remote input may be;hsed in a split screen with the signal
from a local studio; if the delay becomes too great. this would not be feasible. Broadcasters may
wish to offer an interactive service. If the delay becomes too great. the service is not acceptable.
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The SF/C Expert Group has examined the issue of receiver cost and the issue of system latency:

1) The increase in receiver memory is estimated to be less than 32 Mbits (the amount of RAM in
many PCs sold today is 8 MBytes or 64 Mbits). According to studies conducted by SSIWP3
the cost of a 50 nS 16 Mbit DRAM in 1998 is predicted to be $9.55. (If higher speed were
required, note that a 10 nS 16 Mbit DRAM is predicted to be $13.37.) The increase in
memory cost in 1998 would thus be less than $20. Because the cost of memory decreases a
factor of two every two years, the increased cost in the 21st century would be negligible.

2) When using I-Frames for refresh, the use of B-Frames is estimated to increase system latency
three frames, or 0.1 second. The increase in acquisition delay is estimated to be two frames,
or 0.07 second. As it is always possible to "tum off" B-Frames at the encoder, a broadcaster
may wish to do so in order to achieve the absolute minimum delay for particular programs. It
should be noted that the use of I-Frames adds approximately 0.15 seconds of delay when
compared with progressive refresh.

The SF/C Expert Group believes that significant improvement can be made in compression capability
by the inclusion of B-Frames; the improvement on certain scenes is equivalent to that which would be
achieved by allowing the compressed bit rate to increase 20 %.

The SF/C Expert Group recommends that the GA System compression syntax should include
B-Frames. The increase in receiver cost and the increase in system latency are not of the magnitude
to justify the loss, forever, of considerable compression efficiency. It is not possible to add B-Frames
after ATV service is initiated without all previously manufactured receivers being made obsolete and
unusable. This would not be acceptable. If B-Frames will ever be used, provisions must be made
from the outset of the service. Furthermore, the use of B-Frames would be optional on a program by
program basis. All receivers, however, would have to have B-Frame capability.

Because the SF/C Expert Group's conclusion was influenced by SSIWP3 's predicted cost of memory
in 1998, it may be appropriate to review this prediction. Also, the SF/C Expert Group recognizes
that viewers may be accustomed to more rapid channel changing than is possible with the
encoder/decoder delays that will result from digital compression.

3. Scanning Formats

During the meeting of the Technical Subgroup on June 30 and July I, 1993 it was stated by the
Grand Alliance that there were two proposed source scanning formats. The first was
720x1280x60x1 :1. The second was 960xl728x60x2: 1 (with the target of 960xl728x60x1: 1 as soon
as possible). Transmitted formats would be the source formats plus internally generated progressive
formats of 720x1280 and 960xl728 at 30 Hz and 24 Hz for film, and 960x1408x60x2:1 as an interim
solution to reduce horizontal resolution for ease of compression. The receiver would convert the
transmitted format to its own "native" display format.

It was made clear by the Technical Subgroup during the June 30 - July 1 meeting that they preferred
that the 960-line formats be replaced with 1080x1920x60x2: 1 (with the target of 1080x1920x60x1: 1
as soon as possible) and 1080xl440x60x2: 1 as the reduced horizontal resolution interim solution.
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The SF/C Expert Group examined the issue of 960 vs 1080 active lines to determine if the original
Grand Alliance proposal for 960 active lines would be better than the Technical Subgroup's preferred
1080 active lines. The SF/C Expert Group has found no reason for the Technical Subgroup to change
its position. Consideration was given to studio issues, ease of compression of the target standard,
receiver issues, and general issues. (For 960 active lines, it is noted that 960xl728 produces
"virtually" square pixels. Speaking precisely, the pixel aspect ratio is 80:81 rather than 1:1 or, if the
pixels are square, the picture aspect ratio is 9:5 rather than 16:9.)

1) With regard to the studio issues, it was found that 1080 would have an advantage because it is
expected that the studio standard will be 1080 active lines. Conversions between the studio
standard and the ATV standard would then be better if both were 1080. Conversions between
the ATV standard and the 525-line standard were not found to be a factor in the selection of
1080 or 960.

2) With regard to ease of compression of the target scanning format, 960 active lines, being
fewer than 1080, would obviously make it easier. This area received a lot of discussion in
the SF/C Expert Group. It should be possible today to compress 960xl728x24x1:1 and
960xl728x60x2: 1, but it may not be possible today to compress 1080x1920x24xl: 1 or
1080x1920x60x2: 1 with an acceptable level of artifacts. It is noted, though, that inclusion of
B-Frames may change this situation. It is also noted that the use oc lower horizontal
resolution was introduced for this reason.

3) With regard to the receiver issues, neither 1080 nor 960 has an advantage. Use of 960 active
lines would mean less receiver memory and lower speed circuits. It is noted, however, that
the increase in receiver memory would be less than 16 Mbits; SSIWP3 predicted the cost for
a 50 nS 16 Mbit DRAM in 1998 to be $9.55. Furthermore, it is noted by the SF/C Expert
Group that a compliant MPEG-2 decoder would be required to handle 1080 lines in any
event.

4) With regard to general issues, 1080 was found to have a distinct advantage. The intrinsic
picture quality would be higher; support exists internationally for 1080; and migration to the
target standard of more than 1000 lines with square pixels progressively scanned at 60 Hz
would be easier.

The SF/C Expert Group recommends that the Grand Alliance System accept two source formats 
720xI280x60xl:l and 1080x1920x60x2:1 (with the target of 1080x1920x60xl:l as soon as possible).
There are strong supporters for each of these formats; generally the supporters of the two different
formats have different applications in mind. It is noted that either input will work; neither input
would be mandatory; nor would it be appropriate to "forbid" either. The service provider would
have an option on format; the receiver would handle both spatial formats. It would be desirable if
ATV receivers could handle also the MPEG-2 standard definition spatial format.

The SF/C Expert Group believes that the transmission formats proposed by the Grand Alliance are
appropriate (with 1080 active lines replacing 960 active lines). The film modes would be detected
inside the GA System and converted to a 24 Hz or 30 Hz progressive scan format inside the GA
System to increase the compression efficiency in transmission. It is noted that three of the four
original digital ATV system proposals incorporated this feature. It is natural to include it in the GA
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System. It should be understood that the internal 24 Hz and 30 Hz frame rates may be accepted
directly as source formats in the future if such operation becomes desirable.

4. Vertical Rates

The SF/C Expert Group believes that it may be important for the ATV service to maintain field rate
compatibility with NTSC during the simulcasting period. The SF/C Expert Group also believes that it
may be desirable for the ATV service to use 60.0 Hz when NTSC is no longer broadcast. To have
this flexibility, the SF/C Expert Group recommends that the Grand Alliance System (and thus ATV
receivers) be able to operate at both 59.94 Hz and 60.0 Hz. The SF/C Expert Group believes that
the cost of this flexibility is low and acceptable.

5. Colorimetry

The SF/C Expert Group examined the issue of colorimetry and recommends that the prototype GA
System use SMPTE 240M interim colorimetry; that is the only equipment which is available today. It
is noted that SMPTE 240M interim colorimetry and CCIR Recommendation 709 interim colorimetry
are different: and that SMPTE and CCIR are working on "final" colorimetry with a wider gamut than
is available using the interim colorimetry. Indeed, this issue would be easier if SMPTE an£! CCIR
agreed on "final" colorimetry and if they did this in an expedited manner. For that reason, the SF/C
Expert Group urges SMPTE and CCIR to complete this work and strongly urges them to agree on the
colorimetry parameter values. The SF/C Expert Group notes that, if the source video format is
specified to be in the luminance and two color-difference signal form, the encoder and decoder will
be able to accept any of these colorimetry possibilities. The studio standard colorimetry and receiver
display colorimetry would need to match, though, for correct color presentation in the receiver. Final
resolution of this issue can be delayed until the time of final documentation of the ATV standard.

6. Prototype Schedule

The SF/C Expert Group has recommended that the Grand Alliance System be modified to increase the
number of active lines from 960 to 1080 and that the Grand Alliance System compression syntax be
modified to include B-Frames. These modifications may have an impact on the schedule for the
prototype GA System. The SF/C Expert Group did not assess this possibility. The Technical
Subgroup may wish to examine this issue.

7. Migration Paths

The SF/C Expert Group established a specialist group to study possible migration paths to the target
scanning format of 1080x1920x60x1: 1. This is a complex issue because "extensibility" is required: it
is necessary to anticipate the future without knowing precisely how it will ultimately be handled in the
hardware. The SF/C Expert Group needs more time to complete this study.

8. Testing

At this point. the SF/C Expert Group has not identified any requirements for "Bake-Off" tests or
Subsystem tests in advance of the laboratory tests and field tests. The SF/C Expert Group will
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continue to monitor testing requirements. All recommended changes should be incorporated in the
Grand Alliance System prototype, however, prior to the laboratory and field tests.

Appendix

Note: All Scanning Formats/Compression Expen Group documents are attached to the minutes of the
meeting for which the document was distributed.

Appendix A: Scanning Formats/Compression Expen Group Membership List
Appendix B: Minutes of the July 9, 1993 Conference Call
Appendix C: Minutes of the July 21, 1993 Conference Call
Appendix D: Minutes of the July 29, 1993 Meeting
Appendix E: Minutes of the August 3, 1993 Conference Call
Appendix F: Minutes of the August 4, 1993 Conference Call



Scanning Formats/Compression Expert Group

Membership List

Members

Appendix A

Robert Hopkins, Chair
Michael Haley
Paul Hearty
Renville McMann
Richard Prodan
Robert Sanderson
Peter Smith

Ex Officio

Keiichi Kubota
Jose Tejerina
Victor Rojas
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ADDITIONAL DETAILS

• Prioritization Hooks Exist but No Plans
for Video Graceful Degradation

• PES layer will carry time stamps

• Dialogue Established with ATV Closed
Captioning Group

• Some Details Await Selection Decision
for Audio and Transmission



TRANSPORT PACKET
STRUCTURE
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TRANSPORT PACKET LENGTH = 188 BYTES

184 PACKET BYTES POSSIBLE INCLUDING OPTIONAL
AND CONDITIONAL ADAPTATION FIELD ELEMENTS
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DETAILS OF
PACKET HEADER

FOUR BYTE TRANSPORT PACKET HEADER

I SYNC IERR IPESIPRJ I SERVICE ID ICA IAF I CC I

# of b1ts 8 1 1 1 13 2 2 4

ERR - Transport_Packet_error_indicator
PES - PES_packet_start_lndlcator
PRI - Transport_prlor1ty
CA - transport scramb ling_contro J

AF - adaptatlon_field_control
CC - continuity_counter



NEEDS IDENTIFIED

• Concept of Standards and Recommended
Practices

• Standards Insure that Capabilities Exist

• Recommended Practices Cover
Implementation of Features for Encoders

• Document Will be Provided which
Clearly Explain Transport Concepts


