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Sample UniPack Packet Format: Complete Packet

UniPack & MPEG2

Why?

The issue that we would like to explore is how SMPTE header structures might
be usefully incduded in compliant MPEG-2 streams.

Such a stream could be playable both by a dedicated MPBG-2 player, and by a
SMPTE-savvy An MPEG player would perform as it would with other
MPEG streams since it would just ignore the SMPTE header. However, players
that understand the SMPTE header would have 2 main advantages. '

The first advantage is the variety of data structures it can carry. This would
permit the use of any number of registered error correction mechanisms, timing
specifications, titling formats, copyvight information, etc...

The other main advantage is that the SMPTE header includes information that
allows a stream to identify the standard that was used to produce it This
makes it possible for a player to recognize and decode a wide variety of
standards. As long as a standard has been registered with a recognized
standards body, it will have a unique identifier that will enable it to be
unambiguously identified.



 Example

One way in which a SMPTE header might be induded in an MPEG stream
would be to include 2 bits in the MPEG header that would indicate that the
packet’s payload is universal header information for the identified channel as
opposed ¢ coded data. Two bits would be used to distinguish between the first
header-carrying transport packet and subsequent ones. Please see the diagram
on next page.

Another way of including a universal header might be to include the header
using a mechanism similar t0 the manner in which private data is induded in
the current working draft.

Another method might be to put the header in the as-yet-undefined PIDO
packets.



MPEG-2 Stream SMPTE Stream
(sizes not to scale)

type forwardLength #
SMPTE 44 priority | channel! -4
Header s
Padding channeiCount e
checkd r
Pad 144 A
. |
MPEC Plltt 192
payload l;kt 192
Pkt 192 &
. -3
P}t 192 3
Hdr 4
) i
MPEC checkt \ A
header A
il Space
1st Packet
2
2nd Packet ]
-9
3rd Packet
4th Packet
*  MPEG Header 4

Both diagrams are different views of the same bitstream.. The one on the left shows
MPEG-2 bitstream that has a packet containing a SMPTE header referencing several MPEG
packets. The diagram on the right shows a SMPTE packet whose payload consists of padding
(for alignment purposes), packets, and the MPEG header data that precedes the next SMPTE
header.




MPBG-2 suggestions

We strongly urge that MPEG-2 make specific provisions for induding SMPTE
universal headers in all of the system syntax specifications. We also urge that
the current byte-slignment between header data and payload data be
maintained, and further suggest that quadword alignment be considered if
possible.

We believe that the universal header should be identified by using a
mechanism OTHER THAN private data. We urge that the mechanism by
which this is done entail as little overhead as possible.
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The choice of the AAL that is used 10 carry MPEG-2 data will grestly impact the quality of the delivered
services. It is not anticipated that there will necessarily be discussions on this topic at the Brussels
meeting. This document is intended 0 present some idess on this topic 30 that whatever discussions do
take place and then carry over to the appropriate forums might consider these proposals.

This document supports an AAL sianilar to that proposed by Sandy Macinnis & Randy Sharp ( S bits
sequence & 3 bits checksum in each ATM packet). The only suggested change would be to reduce the
number of bits in the sequence counter (0 4 and add a bit that would be used %0 signal packets carrying

optional extra Reed-Solomon information.
Sequence Counters & Checkoums

The 188 byte size of the transport stream packets is meant 0 allow 4 bytes 10 be used with 4 ATM cells of
48 bytes each. It appesrs that 2o existing Adaptation Layers of ATM (AAL 1,34,45) are optimal for this
putpose. The mapping of the 388 bytes of MPEG-2 transport pachsis onto the 192 bytes of ¢ ATM cells
should be considered carefully in order to0 provide tools for appropriate reconstruction of MPEG-2 dats in
the peesence of the kinds of losses which may occur on an ATM connection. '

The kinds of losses which might be expected on an ATM connection are as follows:

1) If one or more bits are dropped in an ATM header (five bytes preceding the 48 byte cell payload), then
the ATM 48-byte cell will not be received at the destination. The cell will be missing.

2) Congestion can also result in missing cells.

3) If one or more bits are dropped in the ATM ¢8-byte payload, the cell will be delivered, but its contents
will be damaged.

These are two features which we fesl are necessary in the Adaptation Layer Flelds in order to assist in

adapting to these likely ervor types. '
l-AmmhmdodhadlATMedlinag«bhdh&Modhhwmtbm
delivered (if any).

2 - A checksum is needed in order t0 determine whether the data is valid in the four 48-byte cells
making up the MPEG-2 188-byte cell.

It was proposed by Alexander (Sandy) Macinnis of Kalieda and Randy Sharpe of BBT in the july meeting
that the following configuration be used for the ATM adaptation layer for MPEG-2 transport:



188 Byte MPEG-2 Traneport Packet + 4 Bytes Of ATM Adaptation

w48 Byte ATM Coll——t-  ~5—48 Byts ATM Coll——t~  ~tt—40 Byls ATM Coll-——-  ~g—~48 Byts ATM Coll==tn-

[1eye| oy | [1oy] coyee | [ioy] aopes | [1ome] ey |
N "\\ \\ N\ \\ \ \\
N ~ N \\ \ S~ o \ ~ o
\Soqnnul\\ N\ Soquences ~ _ \ Sequences -~ \ Sequenced °~
| sons | sous| | sons | sons [ soms | seus | sem | 30m

3 Bits +2 Bits 3 8its +2 Bits
Seq# 00 Seqt 01

CheckSum

MPEG-2 ATM Adaptation Layer

The exact placement of the bits in each cell may not be accurate o their proposal, but for the purposes of
discussion, the size of the fields is the main issue.

In this configuration, the four byte difference between 192 bytes (four 48-byte ATM cells) and 188 bytes
(MPEG-2 pecket) is applied as one byte in each of the Sour calls. Each byte is split into a sequence
rwenber field and & checksum field. Their proposal was to wse 5 bits of sequence number and 3 bits of
checloum. The S bits of sequence susmber willl support counting up %0 32 calls, and can therefore detect
csll losses wp 10 31 in a row. The 5 bis is further neturally split into 2 bits of MPEG-2 csll position, and 3
bits of MPBG-2 cell sequence sumber. ‘This aliows the framing of the fiest, second, third, and fourth ATM
oslls in the MPBG-2 transport packet $0 be defined by the low 2 bits. Eigit MPBG-2 tranepoct packets can

be sequenced.

The 3 bits of checksum can be combined over the 4 ATM csllls %0 create a 12 bit checksum for the MPEG-
2 trassport packet. This supports bit checking accuracy to roughly one pert in 4k, which is significantly
more robust then a one byte checksum, which is only one in 256 in robustress.

It Is cortainly possible 10 adjust the allocations of these relative numbers of bits. It appears that 4 bits of

mn-w-mcu-admmum 8 16 cycie sequence count, and a
chacksum. The wee of 6 bits of sequence namber and 2 bits of checksum has the weakness that

only a single byte would be availsble for the checksum. The use of 4 bits of sequence number and 3 bits

of checisum provide adequate sequence counting and checksum.

lypwﬂhgwnut«smdadndmmhbaﬁgpdmmmmmye
provided. This can be used with Reed-Solomon codes or other error correct codes 1o provide correction
for lost or damaged ATM ceils. Reed-Solomon codes, and other codes, can correct with twice the
effectiveness if they can be informed of which cells are errored or missing, which can then be treated as
“erasures”.

If the checksum is incorrect, and it identifies a given packet as correct when it is flawed, then the Reed-
Solomon (or other) code will still correct the packet, but with half the effectiveness. That is, it can be
corrected, but only half as many cells can be corrected in this case with a given number of extra Reed-
Solomon (or other) cells. The robustness of the checksum must be taken into account when designing the
number of extra error correcting cells.




We therefore believe that the effectiveness of the adaptation layer Eggncwgnc—n.o—!gﬂ
sequence numbers and checksum validity information. Since a %gggtﬂ.ﬁg
ATM cells, the location of the error may not be identified t0 the cell, but rather to the group of 4 cells.
However, with an appropriate checksum construction, it §8¢n%8§1—.—9&9¢
four ATM celis have error(s). Some care should be taken in the design of the checksum fo ensure this cell
identification capability. This capability does not appear feasible with a single byte checksum. Since the
Reed-Solomon code, or other error correction code, will probably be arranged to correct entire lost cells,
having a knowledge of which cells contain errors, to the individual cell, is the optimal goal.

Alteration To Include RS Code Flag

Packet retry models, as are used in TCP/IP, and ATM Adaptation Layer S (AAL 5), may not be suitable for
MPEG-2 transmission. The only visble alternatives to packet-retry, Ezﬂvgkﬂ-ﬂaongou_

are to attempt to suppress the bad data, or to a ttempt to correct the data. The use of an error correcting
code is often more desirable. .

When using Reed-Solomon error correction codes, or other error correction techniques, it would be
desirable $0 be able 10 identify which cells contain the error correction codes, and which cells contain the
MPEG-2 transport data. Assuming that an "in the clear” form of Reed-Solomon (or other error correcting
code) is being used, it would be desirable to be able 1o identify and differentiate the clear cells from the
error corvecting cells. In this way, a giggggﬂ.ﬂg%l&g
avoid any need %o decode the Reed-Solomon (or other error correcting) code. ' A more capable decoder
which contains & Reed-Solomon (or other error correction) decoder would be able %0 correct for lost or
errored cells up to the limits of the code being used.

It appescs that the appropriate place to identify which cells are involved in error correcting codes is in the

MPEG-2 transport adaptation 90 ATM. Thus, it ma f%!oﬂdﬂl%c‘ig

gggﬂgigggaﬂC&-g!!a
code flag. This bit would indicate whether the particular ATM 48-byte cell contains a quarter of an




The inclusion of the RS-Code flag in the high bit allows easy byte sign detection of the presence of
absence of RS-Code data in each ATM cell. Maintaining 4 bits of sequence number and 3 bits (for 12 bits)
of CheckSum still provides adequate ranges.

It may be desirable to establish a relationship between the sequence numbers and the positions of Reed-
Solomon (or other) error correcting code blocks. For example, it may be desirable to continue
incrementing the sequence number at the transition from the data cells to the error correction cells.
However, it may be useful 10 set the sequence number of the next data cell following the last error
correction cell to be the same sequence number as the first etrror correction cell. In this way, for decoders
which cannot process the Reed-Solomon (or other) esror correction codes, the sequence number of the
MPEG-2 transport data will continuously increase without gaps.

For example:

Cell Type: MPEG-2data  MPEG-2 data RS-Code RS-Code MPEG-2data MPEG-2 data
Sequence # 11 12 13 14 13 14

Since the RS-Code cells have the RS Code Flag set (=1), they can be identified and used by RS-capable
decoders, and they can be ignored by decoders not capable of decoding the RS-Code.

For thoee cells involved in the RS-Code (or other code), the checksum will come in 3-bit increments.
Thus, if two 48-byte cells are used for RS-Code (or other code), there will be 6-bits of checksum. If four
bytes are used, there will be 12-bits, and if eight bytes are used, there will be 24 bits available for
checksum. The checksum helps validate the sequence courver and the RS-Code bit, as well as the RS-
Code (or other code) data. However, it is obvious that a 6-bit checksum is not robust. Thus, the use of the
checksum field may need 10 be tailored 10 the particular RS-Code parameters and the particular use. For
RS-Codes involving 4-cells or more of additional RS-data, & minimum of 12-bits of Checksum will be
available.

Reed-Solomon Groups

In order to correct lost or ervored cells, a typical configuration of Reed-Solomon code would be t0 add two,
four, or eight extra cells %0 2 cull group. Depending wpon error conditions, wp o twe, fous, or sight calls
can be cotrected, with one, thwee, and seven being correctable under other conditions. A ceil group size
might be 32, 48, 64, 96, 128, or 192 cslls, depending upon the particular requirements. Smaller groups
wmhm,MWMhWMWWWW

effiency.
The following table indicates the resulting group sizes:

Group Size In Cells Group Size In Bytes
R+2a , N B=15632
Ned=3B 6 °8B=1728
4+2=50 50°48 = 2,400
4B+das2 2°4 =249
48+8=56 S6*48 =2,688
M+2=66 66°48=3168
6Me4=72 - 68°48 = 3,264
4+8=T2 7248 = 3456 ?
96 +8 =104 104°48 = 4992
128+8=136 136°48 = 6,528
192 +8 =200 200 * 48 = 9,600

These group sizes can be considered in relation to various typical network packet sizes:

Ethernet/IP 1.5k Bytes
FDDI up to 4k Bytes
Fibre Channel  up to 2.1k Bytes




Since network packet sizes are related 10 potential uses of MPEG-2 transport on computer networks, it is
relevant o consider the relationship of these ATM group sizes 10 network packst sizes. It should also be
noted that ATM systems will often wish 0 carry network packets having these sizes, such as IP packets.

Often such transport will use ATM Adaptation Layer S (AAL 5). However, a packet-retry model, such as
AAL-S, may not be suitable for real-time media transport, such as MPEG-2. Thus, a model of transport

wherein lost or errored cells are corrected may be more suitable.

It is thus suggested that the relationship of ATM, MPEG-2 transport, and computer networks be
considered together. The inter-relationship of these transport issues suggests that a set of
interoperability relationships may be suggested for how 10 group and transport MPEG-2 using ATM and
computer networks.
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Introduction

A goal of MPEG systems from the outset of the design of the transport bitstream has been extensibility.
This document raises two questions related to this issue.

One question is the exact mechanism by which extensibility can be achieved. For example, when the
adaption_field_control is coded with the reserved value, some currently defined values cssse 10 have
meaning. Could a packet using the reserved code use these fields? This and related questions need to
be resolved.

Another question is the procedure by which reserved values can be “unseserved”. What
need to be followed in order for MPEG o discuss, reach agresment on, and incorporate extensions?

Clarifications needed from members of the MPEG-2 Systems Commiliee:

1) How many of the fields other than the PID will be checked or nseded in the transport_packet when the
2 bits of adaptation_field_control are set 0 the ressrved code of 02 The draft document is unciear on this
point. The document reads: * In cursent MPBEG-2 decodes, a transport packet with the
adaptation_field_control set 10 00 shall be discarded.” If this is true, we desire darification of the
requirements on other fields in this packet under this condition:

8) Is the sync byte required, or is this field available for other uses?
b) Is the transport_packet_srror_jndicator field availeble for use?
. €) Can the PES_pedkat_start_indicator bit be given a different meaning?
d) Is transport priority nesded or used in this context? Is it available?
¢) Can any of these bits be wsed 0 extend the number of bits of the PID?

f) b the transport_scrambling_control field available for use?

2) Whan the 2 bits of adaptation_fisld_control are set $o the ressrved code of 0, is it acceptable to make
use of the PES_packet_start_indicator bit for purposes other than the start of a PES packet? For
example, could this bit be used to indicate thet this transport_packet contains a UniPack header when
using the reserved code?

3) Would it be acceptable to use the PES_packet_start_indicator being 0 %o indicate that this

contains paylosd for a previous UniPack hedder on this PID? Since the
adaptation_field_control is set t0 the reserved code of 0, the data would not be MPEG-2 data in this
context, since the packet would be discarded by MPEG-2 (only) decoders.

4) Is the transport_scrambling_control field available for other uses when the adaptation_field_control is
set to the reserved code of 07 For example, could this 2 bit field be used as a continuity counter for
UniPack payload packets when using the reseved code? ’

5) The sync_byte does not seem to be defined. [s it possibie to specify the sync byte as being a CRC_8
over the subsequent 3 bytes? This would provide a more robust sync than a defined static sync code
value, since the continuity_counter would yield a varying value. Such a varying value would ensure that



repetitive computer data would not perpetuate the static value within the data. 1f a static sync code value
is required or already specified, what is this value? Could common values such as 0, 1, and 255 be
avoided?

Depending upon the resolution and clarification of these issues, various UniPack universal packet
header mappings onto MPEG-2 are possible. If we make the following set of assumptions concerning the
clarifications, we can provide an &xample UniPack mapping onto MPEG-2 transport. These assumptions
for this example, using the adaptation_field_control reserved code of 0, are:

*) The sync_byte must be present

*)} The PID cannot be extended

*) The transport_packet_esror_indicator must retain its meaning

) The PES_packet_start_indicator is available as a UniPack header start

*) transport_priority retaing its meaning

*) transport_scrambling_control is available as a UniPack continuity
counter .

*) The adaptation_field_control is set to the reserved code of 0

*) The continuity counter is not available, and obeys the behavior
specified in the draft document which reads: “The

-counter shall not be incremented when the

contiruity.
adsptation_field_control of the packet equals 00™.

Under these assumptions, the eample intended mapping of UniPack onto MPBG-2 transport wouid be
as follows. The existing MPEG-2 traraport packet layer is shown ficst. Then an‘@xample UniPack header
packet is shown, using the “complete packet” as the example. Next is shown a UniPack payload packet,
where the PID is used to0 associate the data with a previous UniPack header packet on the same PID. The
next drawing shows how a conunon data stream can contain data which is readable by both MPEG-2
readers as well as UniPack-savvy readers. For the UniPack-capable reader, extra informstion can be
provided about the MPBG-2 packets on the same PID. Also, BCC and other support and check
information can be interspersed using UniPack payload packets.

MPEG-2 Transport Packet Layer (from MPEG-2 Systems wocking drafth:

Syntax No. of Identifier |
bits
transport_packet(){
sync_byte 8 belbf
transport_packet_error_indicator 1 belpf
PES_packet_start_indicator 1 belbf
transport_priority 1 belbf
PID 13 uimsbf
transport_scrambling_control 2 belbf
adaptation_field_control (1=0) 2 belbf
continuity_ceunter 4 wimsbf

if(adaptation_field_flagmu="10' 1"
sdaptation_field_flage="11") (

} adaptation_field(

eise adaptation_field_length = 0

if(adaptation_field_flag=="01" I
adaptation_field_flagm='11") {

N = 188 - adaptation_field_length - 4

for (i=O0A<NA++){
data_byte 8 bslbf

e

!




The above table shows the unmodified MPEG-2 transport packet. The following section from the draft
document describes the use of the fields:

Semantic Constraints
1. Packet_data_bytes consists of contiguous segments of Packetized Elementary Stream (PES) packets.

2. If a PES packet starts within a Transport Packet, the PES packet's Packet Start Code Prefix occurs
immediately following the continuity_counter, or the adaption_field() if one is present.

3. The PID values 0 and 1 are reserved for Program Association Table and Conditional Access Table
respectively.

4. PID value 1FFF is reserved for null packets.
S. PID values 2 to 7 and 1FF8 t0 1FFE will be reserved for future use.

- Transport_error_indicator: The transport_error_indicator s a 1 bit flag. When set to '1° it indicates
that at least one uncorrectable bit error exists in the associated transport packet. This bit may be changed
by entities external to the transport layer.

PES_packet_start_indicator: The PES_packet_start_indicator is a one bit flag. A ‘1’ indicates that the
payload of this transport packet will commence with a PES packet header. A 0 indicates there is no PES

header in the transport packet payload.

transport_priority: The transport_priority is a one bit indicator. When set %0 °1° it indicates that the '
sssoclated packet is of greater priority than packets within the same PID stream which do not have the bit -
setto 1"

PID: The PID is a 13 bit field, indicating the type of the data stored in the packet payload. PID value
0000 is reserved for transport table (refer 90 ...). PID value (20001 is reserved for conditional access table
(refer ©0 ..). PID values 0x0002-0x0007 are resexved. PID values Ox1FF8-Ox1FFE are reserved. PID value
Ox1FFF is reserved for null packets.

scrambling_control: The 2 bit scrambling_control indicate the scrambling of the transport
packetpayload. '

00 not scrambled :

o0 user defined

10 user defined

i1 user defined

adaptation_field_control: This 2 bit field indicates whether this transport packet header is followed
an adaptation field and /oc paylosd. . o
00 reserved
0 no adaptation_field, payload only
10 adaptation_field only, no payload .
1n adaptation_field followed by payload
In current MPEG-2 decoders, a transport packet with the adaptation_field_control set to ‘00" shall be
discarded.

coatinuity_counter: The continuity_counter is a 4 bit field incrementing with each transport packet
with the same PID. The continuity_counter wraps around o 0 after its maximum value. The )
continuity_counter shall not be incremented when the adaptation_field_control of the packet equals *00
or ‘10", If two consecutive transport packets of the same PID have the same continuity_counter value and
the adaptation_field_control equals ‘01" or ‘11', the two transport packets shall be considered duplicate.



Proposed Future UniPack Transport Packet Layer, Complete Packet Example:

Syntax No. of Identifier
bits
transport_packet()(
sync_byte 8 bslbf
transport_packet_error_indicator 1  bslbf
PES_packet_start_indicator (==1, UniPack Header) 1 bsibf
transport_priority 1 bsibf
PID 13 uimsbf
UniPack_coatinuity_counter (==0) 2  bslbf
adaptation_field_coatrol (==0, indicating UniPack) 2 bslbf
continuity_counter (frozen) 4 uimsbf
Additional UniPack Header:
UniPack_c 2 bsibf
UniPack_header_type (this example = complete packet) 6 Dbslbf
total_packet_length ( = 24 uimsbf
total_data_length+header_length)
header_length (start of transport_packet 10 data_bytes) 8 wuimsbf
priority_byte 8 uimsbf
channel_number (= MPEG-2 program number) 16 uimsdf
channel_running_byte_count 32 uimsbf
CRC_32 (over first 16 bytes of header) 32 bslbf
Optional Directory (Depending on UniPack_hesder_type):
N = (header_length - 24)/4
for (i=0ANF++){
UniPack_f 2 belbf
UniPack_key 6 balbf
directory_item_packet_length © 24 wuimsbf
) .
CRC_32 (over directory) ) 32 belbf
N = 188 - header_jength - 4
for (im0:<Ni++){
data_bytes 8 Dbslbf
}
|

The above table shows the UniPack mapping onio the MPBG-2 trassport_pecket layer. See the UniPack
document for details on the meaning of the UniPack fislds. Note that the first CRC_32 has been
extended 10 cover the first ¢ bytes of the transport_pachst header, in addition 1o the additional 12-bytes of
the UniPack first header block. This sugments other checks on the PID and other key fields in the
WMbmv‘Wy CRC_32 should be sufficlently robust for all data uses of a

[

The remainder of the transport_packet following the CRC_ naf&ru\eopﬁomlduectotyconhimdahu
described by the UniPack header (and its optional directory).



Proposed UniPack Transport Packet Layer, Continuation of UniPack Data:

Syntax No. of Identifier
bits
transport_packet(}{
sync_byte 8 bslbf
transport_packet_error_indicator 1  belbf
PES_packet_start_indicator (»=0, UniPack Payload)) 1 bslbf
transport_priority 1 bslbf
PID 13 uimsbf
UniPack_continuity_counter (increments each pkt) 2 bslbf
adaptation_field_controf (==0, indicating UniPack) 2 Dbalbf
continuity_counter (frozen) 4 uimsbf
N = 188 - header_length - 4
for (i=0;i<Ni++){ .
data_bytes 8 bslbf
]
)

The above table shows a continuation packet for payloed for the UniPack header which was issued
previously on the same PID. The data_bytes smy contain other information such as larger continuity *
MQIGWMWWMMMMMumhh
ml\udeuuﬁdaldm

On the following page, the combination of UniPack and MPBG-2 is shown, with the data stream readable

from both MPEG-2 and UniPack. The directory entries describe each MPEG-2 packet individually. It is

also possible (o have a single identifier, descriptor, or directory entry for a collection of MPEG-2
transport_packets.

e,



Oual Readable UriPack a— adsptation_field_control = 0
MPEG2 and UniPack: | Header
Entry 1_|
_maa:yvz_
birectory Entry 4_
_Directory Entry §_ 7
|_Dlrectory Entry T
188 | Olrectory Entry 7_|
Olrectory )
Mg_ﬁnf /
MPEG Universal
| Formet identifier
Encryption Keys
| Copyright Data™|
- —
' (2]
MPEG-2 Transport
Packst Header (4)
188 | wpeG2 Deta
MPEGE
Packet Header (4)
188 | wPEG2 Date
MPRG-2 Tenanort
n-ul-u;q
188 .
J
UniPack Osta
_ Continustion _
~#1 ECCAndOther | g4
Support For
MPEG-2 Data J
T MPEG-2 Tranaport
Packet Header (4)
1aer
¢ MPEG-2 Data
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To: Robert Sanderson, Kodak, Chair of FCC ATV Intercperability Review Board
& Mike Liebhold, Apple Computer, Vice Chair
cc: Branko Gerovac, Digital Equipmant, Secretary

As you know, I am a member of the interoperability review board, which met on
6&7 October 1993. I am very concerned that many of my technical concerns and
objections have not been addressed. It is inappropriate for the United States
to move forward with an advanced talevision system when so0 many crucial
technical issues are unresolved or outright taulty.

At the present, the Grand Alliance proposal for U.$. advanced television is
highly flawed. It contains the following design errors:

1) It proposes an interim interlaced format. Interlace is en oheclete analog
technigue which is totally unsuitable for use the Mational Informstion
Infrastructure, the computer industry, and the Hollyweod tila production
community. There also cannot be an interim interlaced standard, since
interlace cannot be replaced once it is introduced. The nioﬂty of the review
board members object to interim interlace or pny interlace format being part of
advanced television for the United States. 1 urge you to clearly indicate in
the summary of the interoperability review meeting that the majerity of the
raview board oppose the use of intarlace.

2) There should be sufficient technical preparation for U.8. advanced
television so that the standard introduced will last for at least tem years,
and hopefully for fifty years. The current proposal is mot thorough, and is
unlikely to last even five years, and is therefore inappropriste for adoption
or approval until substantial further technical refinement.

3) The Grand Alliance has an incorrect concept of int ability. They
represent that they can support many formats to ace e the needs of many
industries. This concept is totally in error. The formsts which they propose
to support are mutually incompatible, and therefore cannot interoperate with
each other. Further, they propose for every receiver to be required to decode
each format, some of which are incompatible. This adds cost and adea
quality for every receiver. This design notion is substantially below
optimal.

4) Many objections which I raised were not addressed in the meeting, due to
lack of time. These objections include problams with the use of $9.94 and 60.0
Hz when display rates greater than 70 Hz are required for computer display
applications. It is inappropriate to consider that the interoperability review
hae taken place when many crucial iesues, such as this one, have not been
resolved.

5) Many issues raised by the review board were accepted for action. These
issues include the development of overlay planes as part of the ATV system
architecture, and the ability to support compositing. A period of technical
work will be required in order to specify the operatien of such k technical
components of an advanced television system. The advanced television system

6) The concept of a Natlonal Information Infrastructure "Reference Frame® was
accepted by the review board. The primary benefit of advanced television for
the United States is the ability to support interactive text, maps, and
graphics, which cannot now be supported by our current NTSC television system.
There was debate as to the level of resolution appropriate for this reference.
I recommend that the N.I.1. Reference be the proposed 1280 x 720 progressive
scan format, which is one of the formats being proposed by the Grand Alliance.
There was debate over this proposed resolution, since it precludes the use of
the interlaced formats being proposed, since they are substantially inferior to
this resolution for presentation of interactive literature. 1 urge that this
reference must be estadlished before any advanced television proposal can be
accepted. It is essential that those preparing material for the N.I.I. be able
to have a reference for how much text can be presented on the screen, and for
what level of detall can be used with maps and graphics. I further urge that
the N.I.1. reference must exceed the capabilities of MPEG-2 and other forms of
digital NTSC, since advanced television would be unnecessary with a reference
of such low resolution as could alresdy be provided by existing MPEG-1 systems
in developaent.

7) The traneport systems, using MPEG-2 type of transport, have not been
evaluated in the context of interoperability, and indeed the design is
incomplete. 1 proposed several methods to adjust and augment the design of the
advanced television transport system. Until there is a response to the
challenges of incamplete specification, it is inappropriate to accept the
sdvanced television system for the United States. Too much ism at stake to
allow acceptance of partially completed work, which may ultimately prove to
have design errors when implemented.

I urge the chairs of the interoperability review to not hide the serious nature
of the errors in tha advanced television proposal by the Grand Alliance. I .
turther urge that the serious disputes concerning key technical lssues within
the proposal be reflected in any representation of the activities of the
interoperability review board. Indeed, the majority of the review board was
ca;v:gcd that the proposal, as currently presented, {s inappropriate for the
Unit States.

Sincersely,
Gary Demos

President /CEO
DemoGraFX



Dr. Thomas A. DeFanti
Chair, ACM SIGGRAPH Committee on ATV
tom@siggraph.org |

Position:

Progressive scan must be available on EVERY future
television receiver so that the National Information
Infrastructure can be built on the merger of digital
television and digital computing.

Interlace does not give sufficient vertical resolution
for NII usage. Hard-edge graphics and text need
full vertical resolution with a flicker-free display.
Interlace broadcast will result in unacceptable
flicker on low-end receivers because progressive
scan will not be mandated in these receivers.

Literacy and math skills are at stake. The NII is the
key to the educational and life-long learning
systems of the 21st century. We have unsuccessfuly
struggled with bringing computers and television
together for over 20 years, largely because of
interlaced NTSC standards.

We are in a post-literate age. Without progressive
scan as the lowest common denominator, it will be
an illiterate age as well.
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October 18, 1993

Robert Sanderson

Chairman, Joint Experts Group on Interoperability
Eastman Kodak Co. Seecial interest Groue
Bldg 5, 4th Floor Someuser Grsenies
1447 St. Paul St.

Rochester, NY 14653-7102

Dear Mr. Sanderson:

As you know, I represented ACM SIGGRAPH at last week's ACATS
Interoperability Review in Washington D.C. I found the meeting to be
extremely informative.

The ACM SIGGRAPH committee on ATV is adamantly opposed to any
form of interlace digital HDTV output on consumer-level devices. We
believe that progressive scan devices are the only feasible displays for
information coming from the National Information Infrastructure (NII)
and other computer-based services. We do not believe that interlace sets
can be used in this context because one would either have to view a -
display with horrible interlace flicker (which is enough to make one turn
one's head away) or halve the vertical resolution, yielding an impractical
32x9 aspect ratio for text and computer-generated image use.
Furthermore, we believe that an interim standard allowing interlace
would greatly impair the access to the NII by the segment of Americans
who cannot affard both a computer display and a digital HDTV set. Thus,
we are firmly against any interlace standard for even an interim period.

The Grand Alliance does not directly address the NII compatibility issue
other than to point to the optional other progressive standards it is
embrading. Allowing any interlace option is tantamount to eliminating
the other options for our lifetimes, since a cheaper, non-compatible
standard {s embraced and produced first. The computer community I

t has spent the past 20 years suffering with the incompatibility of
interlace television and computers. Now is the time to fuse computing
and television by adopting progressive scan as the one acceptable method
of display.

Requiring progressive scan on a consumer set does not, however, .
necessitate progressive scan cameras or broadcast. The consumer set will
have enough memory inside it to scan out video in any way from
signals received in any order. The consumer set simply has to display in
progressive format so that it doesn't flicker unacceptably with NII-type
information. Virtually all computers put out progressive scan and,
eventually, cameras and broadcast equipment will follow. Consumer
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video cassette recorders (VCRs) could similarly feed a variety of
compression techniques (including interlace) into progressive scan
consumer sets, although interlace would destroy or cause any NII-type
information to flicker.

We believe that achieving consensus on progressive scan and NII
compatibility is so critical that any additional time spent debating the
issue is well worth it. We urge you to continue the debate in good faith
and examine all the issues, including new ones brought up last week.
This is not a time for haste.

Sincerely, |

C‘:;j/m"‘ 2 &"‘;l\" y

Thomas A. DeFanti

Chair, ACM SIGGRAPH Committee on ATV
Professor and Director

The Electronic Visualization Laboratory
Electrical Engineering and Computer Science Department
University of llinots at Chicago

851 S. Morgan St., Room 1120

Chicago, IL 60607-7053

(312) 996-3002

(312) 413-7585 fax

tom@eecs.uic.edu

oc: Richard Wiley
Wiley, Rein &
1776 K Street NW, Washington, DC

Congressman Edward J. Markey
2133 Rayburn House Office Bldg.
Washington, DC 20515

Mary Whitton
Chair, ACM SIGGRAPH



Rob Hummel
V.P. Animation Technology
Walt Disney Motion Pictures and Television

Some Comments based on the Grand Alliance Proposal:

1.

First of all, I'm concemed there aren't more representatives of the film
production community here, since they represent the only worldwide production
standard. It was pointed out there exits a plethora of video formats around the
world, yet the only constant is that $ all areas of the world produce film
product at 24fps.

On page 29, 16x9 is listed as film production aspect ratio - - It has never been a
production aspect ratio.

Page 4, you would be hard pressed to find a Director, Cinematographer, Editor,
or Producer that doesn't feel Panning compromise artistic content.

. Page 29 states that film maintains its progressive nature even during NTSC

Transmission. This is not true. Film transfers are always having to be
compromised in order to minimize interiace artifacts that get introduced by
NTSC.

Why 1000 line néavia

NHK's own research concluded that an interlace display of given number of
lines is equal to a progressive display consisting of 40% fewer lines.

‘Therefore, 1000 line interlace is equal to 600 line progressive in resolution. So
why bother? .

I feel if we do 1000 lines, it should be progressive or not even bothered with. If

1000 line interiace is less resolution than 720 Progressive, then we should just
stay with 720 until 1000 progressive becomes practical.
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October 15, 1993 ") 283 (25¢ ¥) 52-9335
Congressman Edward J. Markey
2133 Raybumn House Office Building
Washingion, D.C. 20515
Dear Congressman Markey,

1 am concemed thut although there has been mnmlovetdw
current Grand Alliance for a High Te!evision st
appears (o be adoption by the FCC.

It appcars that the very narrow interests of broadcasters and equipment manufacturers
are being placed before the broader interests of:

* Those that create the vast majority programming for television.

- * Those that maintain the only of television and wide screen film materials
that can take advantage of advanced television.

-mmamna&dmwmhfmon. and education thron
mmﬁmdhtmimmﬁmmm )or ¢=l¢n=|:vnmcpublishlnggb
o‘lheoonmmmthunuybeﬁcadwlh multiple pieces of

hardware through the yeass in to keep step with technology instead of

one display that will have poteatial for being future proof.

Weimbe}iollywoodpmdueuoneomﬂtymhfﬂed .broadcasters and
m Advanood Television as that is
mstvesl g i

, the public is not complaining
dhphMmMuu. The only fuumanuewwmemcyof
Advanood Television is hardware manufacturers that may want to sec a faster return on
Mdmvmmmw.wmmzwmgdmwmwm

slow the frugmenting of the television audience.

One must question the motivation of manufacturers with the recent introduction of a
new form of presenting movics to the consumer on a Compact Disc at lower than VHS
video resolution. This ncw format is supported by Phillips, JVC, Sony, and Matsushta
with data they say indicates the consumer docsn't find the lower quality image
unacceptable. Yet these are the same manufacturers that say there is a demand for higher
definition images on television.

This illustrates what imperative drives the hardware manufacturers, which 1 don't fault
them for. I just feel it certainly begs onc to be careful when listening to those same

$200 Lankershin Booles ard / North Holly woad, Californis 91801818784 7249 Fax RIR.752-9633
o fa). TN
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manufacturers when establishing a standard that should be in the public's and country's
best long term interests.

It can not be overstated how important future education for the general public will rely
on distribution of text and information being presented on electronic displays in the home.,
We must be careful that a standard adopted does not result in displays incapable of
resolving detailed text information, thus possibly excluding a large segment of the
population not able to afford separate displays for information and entertainment.

Geocge Gilder underscores this point very eloquently in his article in the current issuc
of ASAP (published by FORBES), wherc he says, “...scripture declares that in the
beginning was the word. There was no mention of image.” His point being that
dissemination of information via text will still be the most efficient way to convey
information, not with images. Mm.ﬂwﬁxandmmvopos:rshouldbeconwned
with the greater need of displaying text information than the relatively casy ways to display
images.

If there's anything you can do to ensure the Grand Alliance standard is given full
consideration in its impact upon all those it will effect, 1 you will take action. It
would be foolish for our country to capitulate ¢o false in the establishment of this
standard when the only is that we adopt a standard that will not betray the interests
of the many for the interests of the few.

Rob Hummel
Vice President, Animation Technology

Hoaorable James H. Quello ACATS Joint I —_——
Robert Sanderson, Chairman Experts Group on Interoperab
Rictiard Wiley, Chairman ACATS vy

1



AMERICAN SOCIETY OF CINEMATOGRAPHERS

1782 NORTH ORANGE DRIVE <« HOLLYWOOD. CALIFORNIA 90028
(213) 969-4333 « FAX (213) 882-639

October 5, 1993
OFFICERS
VTR 2. wEwmeeR To Whom It May Concern: -
WOOOY OMENS
FMST WCE PRESIDENT
HARRY WOLE . The American Society of Cinematographers has decided to publicly

soonovce mescenr  state its opposition to the direction being chosen for a United States
HOWARD A. AnoERSON, . transmission standard for HDTV. The ASC represents the artistic

SecRemar members of the Hollywood production community charged with

wanRvwoLF aptuﬁngt!\evisudupectofd\emwehlht!ufbatqudiﬁed
_—_ to ensure that the integrity of these images is maintained.

mm -

20ARD OF Incorporating interlace scanning or a 16x9 aspect ratio in a

GOVERNORS transmission standard would be an avoidable artistic and financial

nowno A anceneon, . Tistake. Also, it is inconceivable that a so-called “interim” standard

STVLEY CORTEZ is even being considered when so much is at stake for the industry

ALLEN DAANY and the consumer.

LINWOOO DUNN

RICHARD SOLLIO Heretofore, Hollywood and the worldwide film

eyt community have been excluded from the discussions leading to an
VICTOR KEMPER HDTYV standard, in spite of the fact that the Hollywood studios and
MHUP LATHROP production community maintain the largest library of motion
WOODV OMENS picture and television in the world. It is our concern that
STEVEN POSTER these images are in a manner which the
LAOIARD SOUTH original intent of the filmmakers. The format of advanced

HAGRRLL weaLER television that is adopted should have the flexibility to present

m‘::mm images in a manner that most clogely matches their original
R presentation.
* MUSEUM CURATOR

The problems of displaying fine detail on interlace displays are well
known. Unintentional moiré patterns can distract from the telling
of a story. More significant is the necessity of locking in a specific
frame rate for an interlace display. A fixed, specific frame rate for
display means that images not shot in that frame rate must be
compromised slightly in order to be adapted to the interlace display.



The advantage of a progressive scan architecture is its ability to
display in whatever frame rate is appropriate to the material being
displayed. Using Header/Descriptors, the television display can be
intelligent enough to interpret the correct frame rate for any given
material. Motion Pictures photographed at 24fps can be displayed at
48 or 72 scans per second; those shot at other frame rates can also be
displayed at their correct display rates without complex adaptations
of the frame rate as required by a fixed 60HZ display.

Header/Descriptors will also enable formatting information to be
carried with transmitted images. This would allow a subject to be
displayed on a set in its correct original aspect ratio, if desired by the
filmmaker. Since the current aspect ratio chosen for HDTV does
not match any previously used format, all films will have to be
adapted to fit within the confines of 16x9, often losing information

in the process.

It is curious that while the only true existing library of widescreen
material is available from the motion picture community, the
chosen HDTV. aspect ratio has no relation to any previously
photographed format. ‘l‘lmhnwmbmmyﬁlmcompoud
for an aspect ratio of 16x9 (1.78:1).

It is clear that an interlace display standard will require
compromises in how motion picture images will be displayed. A
standard, on the other hand, lends itself to flexibility,
can adapt to display much closer to the way they were
odgimllyhund«ltobe yeod.
With these facts in mind, the Amecican Society of
Cinematographers formally its support behind a system of
m-dvdyoc:uuddhphy To adopt kudwa:nm-b:sed
an system,
hurmedh&orotherwin,wouldbcbndoptabwuqmmydhphy
medium and most likely anchor a United States standard in old
technology.

Yours truly,

Victor J. per,
President
American Society of Cmematognphers
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