Dolby Laboratories Submission to the Information Technology and Broadcasting Bureau

Submission by:

Dolby Laboratories Inc.

San Francisco, CA

Digital Terrestrial Broadcasting in Hong Kong
A Consultation Paper

Submitted to:
Information Technology and Broadcasting Bureau
The Government of the Hong Kong Special Administrative Region

27th February 2001



Dolby Laboratories Submission to the Information Technology and Broadcasting Bureau

11

1.2

1.3

14

15

Prologue

Dolby Laboratories welcome the proposa of Dolby AC-3 as the chosen audio format for
digitd terrestrid televison in Hong Kong.

Dolby Laboratories support the view that the correct sdection of an audio format is
important for the future of digita televison.

Dolby Laboratories support the view that multichanne, 5.1-chand sound is a
requirement for any digitd televison system.

Dolby Laboratories welcome the opportunity provided by the Information Technology
and Broadcasting Bureau to file information to support the proposd of Dolby AC-3 and
demondtrate the benefits of the Dolby AC-3 system.

Dolby Laboratories has been involved in many decisons regarding digitd televison
worldwide and welcome the opportunity to address key issues in light of these
experiences. We would therefore like to examine aspects of the AC-3 technology which
may be misunderstood by various sectors of the industry that have interests in digitd
televison legidation.
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2. Preface

2.1 Dolby AC-3 technology is currently used in over 84 Million consumer products. This
includes over 16 Million set top boxes for digitd teevison applications, and over 25
Million DVD players'.

2.2 Dolby AC-3 (consumer name Dolby Digitd) is a 5l-channe?® discrete  audio
encoding/decoding technology, developed by Dolby Laboratories. It has become the
sound dandard for virtudly every new digitd consumer format, including Digitd
Versdile Disc (DVD), digitd cable, and digita broadcast tdevison. Dolby AC-3 sound
technology alows six discrete channels of audio to be stored or transported with lower
data rate than asingle channd of audio found on traditional compact discs.

2.3 Dolby Laboratories firmly believes that the future of the audio portion of the
“entertainment” package is surround sound - there is no other direction for audio to go
from here. The firsd generation was the Dolby Surround system that continues to be a
commercia success’.  The next generation of surround sound is Dolby AC-3 as used in
DVD, PC computers, games consoles and digitd televison (DTV). Dolby multichannd
sound ishelpingto el DTV.

"The cost of entertainment, at least as far as the hardware is concerned, is falling:
inexpensive chip-sets, lower-cost flat-screen televisions, free or inexpensive set-top
boxes, and not forgetting Dolby multichannel surround sound (said by more than a
few experts to have been responsible for selling more large-screen televisions that any
other technological advance since colour)."*

2.4 Dolby Laboratories firmly believes that provison for 5.1-channd audio is essentid in
any new audio consumer ddivery format. The broad consumer acceptance of 5.1-channd
audio in DVD-Video, DVD-Audio, Games Consoles and PC's means that new
technologies without 5.1 audio will be perceived as lower qudity. This perception will
dow the consumer acceptance of that technology.

2.5 The AC-3 technology was firg standardized by the ATSC. Since then, AC-3 technology
has become an internationa ITU-R sandard, and Dolby has made the customary
commitment to ATSC, ITU-R and DVB concerning open and far licenang. At the
request of broadcasters in Austrdia and other countries, the DVB Project incorporated
AC-3 technology into the DVB Standard. Equipment with AC-3 decoders and DTV
trangmissons with AC-3 audio (including transmissons without MPEG audio) are fully
DVB compliant.® The cost of AC-3 decoder circuit implementations is currently low, and
is rgpidly becoming negligible as decoder chips become more highly integrated. The
royaty cost of AC-3 decoders is modest. Product manufacturers (Dolby licensees) and

! Source http://www.dol by.com/stats

251 audio provides for five full range audio channels, designated as left, center and right front channels and left

and right surround channels. A sixth channel, known asthe“.1” carries dedicated low freguency information.

3 Currently over 52 Million products have been sold that incorporate Dolby Surround technology. Source
http://www.dolby.com/stats

4 Quote from The Business Of Digital Television by Chris Forrester, the noted analyst on DTV

Thisistaken from page 7 of chapter , sample chapter at http://www.bh.com/bookscat/sampl es/0240516060/0240516060.pdf
® Section 5 of this document explains thisin more detail
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consumers us n% end products with AC-3 technology receive good vaue for the modest
royaty expense.

2.6 Dolby Laboratories conceives, designs, develops and deploys audio sgna processing
products and technologies. The company manufactures professond audio equipment for
the motion picture, broadcasting, and music recording industries. Dolby dso licenses
audio sgna processng technologies for a wide variety of entertainment applications in
the consumer eectronics and computer indudtries. Providing the best possible audio for
ay entetanment environment, induding mugc, movies, tdevison and multimedia is
Dolby Laboratories principa misson. The privately held company is headquartered in
San Francisco, with offices in New York, Los Angeles, Shanghai, Beijing, Tokyo, and
European headquarters in England.

® Section 6 of this document explains thisin more detail
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3. Commentson the Consultation Paper

Section 4.13 As discussed in section four of this submisson, the Dolby AC-3 system
was desgned to delivery stereo and mono sound as wdl as 5.1 multichannd sound.
Whereas the most impressve audio experience comes from 5.1 channels, there are no
limitations or compromises within the Dolby AC-3 sysem when transmitting stereo or
mono. Out of any audio sysem in use today for teredrid digitd tdevison, AC-3
provides the best performance when transmitting stereo or mono signds. Dolby AC-3 is
aso the only format used for 5.1-channd audio broadcast worldwide.

Section 4.14 As discussed in section gx of this submisson, the growth of Dolby AC-3
technology in broadcasting and consumer gpplications has increased the numbers of
chipsets supporting Dolby AC-3 audio decoding. Most new receiver designs incorporate
these chipsats s0 there has been an increese in the number of DVB recevers
incorporating AC-3 audio decoding. Consumer demand in DVB regions has further
dimulated demand for DVB recavers with Dolby AC-3 decoding. For example,
fdlowing the launch of a DVB-S savice in Germany (ProSieben), DVB-S receivers
incorporating Dolby AC-3 decoding have been devel oped.

In 525 line DVD players and US teredrid and cable tdevison AC-3 audio decoders are
used, leading to an even greater assortment of chipsets cgpable of supporting MPEG-2
video and Dolby AC-3 audio. Since dl applications of HDTV specify the use of AC-3
(eg. ATSC, DVB-T in Audrdia), dl chipsets designed to decode MPEG-2 MPHL video
include AC-3 audio.

Section 4.15 Dolby Laboratories agrees with the concluson tha to transmit both Dolby
AC-3 and MPEG-2 formats is not a favorable option. However, we respectfully submit
that it is not ‘a more flexible option... to require that audio signals are encoded in both
Dolby AC-3 and MPEG-2 formats. Our experience has shown that it is more complex
for the broadcaster to transmit both audio formats due to the increase in spectrum
required for audio broadcast (as written in section 4.15). The consequence is that the
broadcaster loses flexibility in their usage of that spectrum. The broadcaster will dso
require additiond transmission equipment at additiona cost.

Spectrum inefficiency increases as more audio services ae included, for example
multiple languages or services for disabled viewers.

The consumer can suffer if both audio formats are required for transmission. There is the
danger that receiver products could enter the marketplace with only one audio coding
technology included, causng confuson, and recelvers that include two audio formats
will incur additiona and unnecessary patent royaty cods that must be borne by the
consume.

Dolby Laboratories also contend that the choice of audio system is not influenced by the
use of ‘televison programs originally encoded in the MPEG-2 format’. The find
transmisson audio format is not dependent on any preceding audio coding system.
Normal teevison practice is to decode any encoded audio when it is recaved a the
televison dation. For subsequent transmisson the appropriate audio encoder is used
depending on whether the sgnd is trandferred to andogue televison tranamitters, digita

’ Attachment 1 describes the launch of the ProSieben service. An example receiver can be found at,
http://www.panasoni c.de/produckte/de/downl oad/features_30.pdf
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televison trangmitters, for contribution to another network provider or even dreaming
through the Internet.

3.8 Section 4.16 This option replicates the audio decoding requirement of DVD players in
625 line (PAL) countries. Whilst providing the most flexible sysem for broadcasters,
history shows that the marketplace, both consumers and content providers, have chosen
to use Dolby AC-3 sound where possble. The consequence for the DVD player, for
example, isthat the MPEG decoder, though fully implemented, is not used.
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4.2

4.3

4. AC-3 Multichannel Audio Technology

Dolby AC-3 as used in DTV agpplications has been designed as a delivery system for
audio tg the consumer’s home. As a result certain key festures were designed into the
sysem.

High sound qudlity

Ability to carry multichannd audio

Superior ddivery of mono and stereo audio

Scadable receiver design using a feature called downmixing®

Low cost receiver implementations for stereo and mono receivers

Simple upgrade path from mono and stereo to multichannel audio for consumer and
broadcaster, creating afuture proof system

Guaranteed performance of consumer equipment through Dolby Laboratories testing
program

Optimization of audio presentation for each consumer recaiver

Control of loudness of programsin the consumer decoder

Ability to improve audio qudity through upgrades to the encoder whilst retaining
compatibility with dl existing decoders

Therefore, Dolby AC-3 is not dmply a ddivey “pipg’ for audio dgnds it is a
comprehendgve audio entertainment delivery system wherein one encoded bit Stream
smultaneoudy provides for optimized audio reproduction in listening scenarios that span
the range from the monophonic televison recaiver to the multichanne home theetre. The
AC-3 sygem includes an extensve st of sound control features that congtitute solutions
to the red problems of optima sound reproduction in diverse consumer lisening
environments. The system features provide the means to normdize variations in loudness
between programs, to optimize reproduced dynamic range eg., in quiet versus somewhat
noisy ligening environments, and to optimize reproduction with different configurations
of loudspeskers (eg., from mono to multichanne sound). These features provide
solutions to practicd problems such as the “loud commercid” problem, so that
objectionable variations in loudness when changing programs will no longer occur.

These features dlow for the superior ddivery of stereo and mono audio. Some receiver
products may incdude both RF and line levd audio outputs The dynamic range'®
avalable via the RF output is smdl. Audio sysems without AC-3's control fegtures
require that al broadcast audio be talored to this reduced qudity output, limiting the
dynamic range that can be broadcast for dl liseners. However, the dynamic range
control in Dolby AC-3 dlows a wider dynamic range to be transmitted suitable for the
line level outputs and the decoder will reduce the dynamic as required for the RF outpuit.
Thisidea has not been implemented in any other audio coding system.

8 Dolby Digital: Audio Coding for Digital Television and Storage Applications by Steve Vernon presented at the
AES 17" International Conference on High Quality Audio Coding provides an in-depth overview of these
features.

° Downmixing involves reproduction of all of the artistic content of the “N” channelsin the transmitted
multichannel program, where N for amodern motion picture film might include five full-bandwidth audio
channels, using just two (stereo) or one (mono) loudspeaker.

19 Dynamic range describes the difference between the loudest and quietest sounds.
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L ow cost 2-channel receiving products

4.4 Dolby AC-3 is not just for the home theater enthusast! The scadable desgn of Dolby
AC-3 dlows a cog effective, high quaity mono and stereo presentation from consumer
product whilst providing the ability for the consumer to upgrade to 5.1 channels in the
future. As a reault, these products, known as 2-channd products make up a large
proportion of Dolby AC-3 consumer products.

4.5 These products provide wider dynamic range than conventiond TV sound as wdl as the
normalized loudness level through the use of the system features described previoudy.

4.6 A digita output is included for connection to a home theater sysem to alow the
consumer to upgrade to a home thester system in the future. Importantly this output is
compatible with the 8 Million home theater decoders'! that exist today without requiring
any changes to the transmitted audio or the receiving product (such as a set top box).

4.7 The dternative proposd for DVB audio is the MPEG-1 audio technology which was
origindly designed to provide a pipe for two audio channds. With MPEG-2 audio, tis
pipe was extended to be multichannd, but with the congtraint of backwards compatibility
with the ealier 2-channd MPEG-1 sysem. This redriction imposes a devadtating
compromise in peformance that prevents MPEG-2 audio from matching the audio
performance of AC-3 audio a comparable, practicd bit rates. The performance benefits
of AC-3 have been underscored in every criticd listening test of the two sysems—this
includes comparisons peformed by the U.S. Grand Alliance, MPEG, ARIB (Japan,
formely BTA), the European Broadcasting Union (EBU), and the Canadian Research
Center (CRC).

Worldwide Trends

4.8 The audio qudity delivered by AC-3, the compdling feature set, the avalability of a
multitude of cod-effective consumer decoders, and the high levd of agpplications
engineering support provided by Dolby Laboratories to build a robust, supporting
infrastructure have led to widespread adoption of AC-3 for goplications including:

DVB*

DVB-T Digitd tdevison in Austrdiaand Singapore™®
DVB-Sand DVB-T Digitd tdevison in Europe

DVD indl regions

ATSC digitd tdlevison in the US, Tawan and Korea

U.S. digitd cabletelevison

Computers and games consoles (e.g. Sony PS2)

LaserDisc

U.S. direct broadcast satellite including DirecTV, and Echostar

4.9 The decison to use AC-3 audio by the Information Technology and Broadcasting
Bureau should not be dependent on the choice of digitd TV sysgem as AC-3 is
standardized in both the DVB and ATSC specifications.

4.10Dolby AC-3 is suitable for both high definition (HD) and standard definition (SD) video
applications. AC-3 is the only audio format that has been pared with high definition

1 source http://www.dol by.com/stats
12 Attachment 2 describes the adoption of Dolby AC-3 within the DVB standard.
13 Attachment 3 describes the adoption of Dolby AC-3 for digital broadcasting on Singapore.

Page 9 of 20
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(HD) video. The mgority of applications usng AC-3, however, have been with SD
video for example DVD, DVB, U.S. digitd cable, Laser Disc.

4.11The adoption of AC-3 for DVD applications worldwide is an interesting case to explore
further. Initidly it was thought that the NTSC teevison world would adopt AC-3, while
the PAL teevison world would sdect MPEG audio. The initid DVD gspecificaion
gpecified AC-3 for the NTSC (525-1ine/60 Hz) versons of DVD players, while MPEG
audio was specified for PAL (625-1ine50 Hz) players. However, multichannd audio
became a “mug-have’ feaure for DVD, and the overwheming advantages of the AC-3
system (i.e, the combination of audio performance, avalability of professond encoders,
consumer integrated circuit decoders, reference designs and technica support) led to a
change in the DVD specification to include AC-3 in the PAL verson. This is a good
example of the free market choodng the very dight increase in cost/complexity of dud
decoding in order to gain the compelling benefits delivered by AC-3 technology.'* Note
that dud decoding was required for the DVD-PAL <specification snce the initid
specification mandated MPEG audio and this created a legacy problem for those few
discs that had been issued with only 2-channd MPEG audio. By specifying AC-3 in its
initid specification, Hong Kong can avoid the need for duad decoding and the
unnecessary expense and complication that this entalls.

4.12The adoption of AC-3 within DVB gpplications worldwide, is following a smilar pattern
to DVD. The DVB dgandard as origindly conceived did not include the possbility of
AC-3 audio. Since the standard was revised in July 1999, to include Dolby AC-3, every
decison to use DVB for terestrid broadcast has included Dolby AC-3 audio. This
includes Asan markets such as Audrdia, Singgpore and India As a consequence
markets that had dready sarted to use DVB prior to June 1999 have begun the painful
process of adding AC-3 to ther exiging services Unfortunately for these European
countries legacy non-AC-3 capable receivers owned by consumer’s forces broadcasters
to continue to provide MPEG- 1 audio wasting vauable spectrum.

14 Excerpts of relevant industry news items (attachment 4) describe then current developments in DVD audio
specifications and market reactions.

Page 10 of 20
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5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5. AC-3 Technology — An Open International Standard

AC-3 is an internationaly recognized sound coding standard fully documented in ITU-R
Recommendation BS.1196'°. The AC-3 technology is readily accessble to product
manufacturers worldwide under license, and is widdy acknowledged as the pragmatic
solution for a host of consumer gpplications incuding sound sarvices for digita
televison.

Dolby Laboratories as amember of DVB agreesto the DVB directive that:

DVB systems are developed through consensus in the working groups of the Technical
Module. Members of the groups are drawn from the general assembly of the project.
Once standards have been published, through ETS, they are available at a nominal cost
for anyone, world-wide. Open standards free manufacturers to implement innovative and
value added services. It doesn't matter where DVB technology is developed. It is
available world-wide'®.

Dolby Laboratories as a full member of DVB worked within the technical module to add
the rddive sections to standards to enable the use of AC-3. This work is published by
ETS in TR 101 154",

Dolby Laboratories agreed to open and far licendang policy as required by the ITU
(International Telecommunications Union).

Dolby Laboratories as a member of ATSC made the AC-3 specification publicly
available and agreed to an open and fair licenang policy as required by that organization.

Dolby Laboratories as a member of the DVD forum made the AC-3 specificaion
publicly avalable and agreed to an open and far licensang policy as required by that
organization.

As pat of the commitment to open and far licenang of the AC-3 technology, Dolby
Laboratories has also publicly stated that there will be no charge to broadcasters,
network operators or program suppliers when using sgnas which correspond to the AC-
3 ecification.®

Examples of regulatory and standards setting bodies that have embraced or adopted
AC-3 technology for professond and consumer gpplicaions in digitd televison
include:

The International Telecommunications Union (ITU-R)

The Digitd Video Broadcast Consortium (DVB)

The Digitd Versdtile Disc (DVD) Forum

The Digitd Audio-Visud Council (DAVIC)

The Advanced Televison Systems Committee (ATSC)

The FCC Advisory Committee on Advanced Television Services (ACATS)
The U.S. Federd Communications Commission (FCC)

Effective dandards efforts often benefit from creative technicad contributions from
commercid enterprises. For example, MPEG Layer Il audio was largey developed

15 Available at http://www.itu.int/itudoc/itu-r/rec/bs/1196.html
16 Source i's http://www.dvb.org/about

17 Available at http://www.etsi.org

18 Attachment 5 gives evidence of this statement.

Page 11 of 20
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through the efforts of three research organizations including Philips (Netherlands),
CCETT (France) and the IRT (Germany). In the case of AC-3, Dolby Laboratories was
responsible for the research and development efforts.  In both instances, however, the
technologies were discussed and debated in open standards processes before being
finalized, documented and ratified.

5.10MPEG-2 and AC-3 audio technologies are the subject of internationd patents held by
their respective developers. In both cases royalty-bearing patent licenses are required to
practice either of the respective technologies in the marketplace.!

19A copy of the letter from Dolby that underscores Dolby’ s willingness to license AC-3 patent rights to enable

widespread use of the technology in reference to the ITU-R BS.1196 Recommendation is also provided
(attachment 5).

Page 12 of 20
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6.1

6. The Cost of AC-3 Technology

As is the case with any technology, the substantial benefits of AC-3 are accompanied by
some costs. These costs are

a) thedrcuitry required in the recelver to decode the AC-3 encoded signd,

either as adedicated audio processing IC,
or software code embedded in asingle I1C capable of audio and video processing

b) patent royaties paid to the owners of the intellectud property (1P)

Hardware Costs

6.2

6.3

6.4

6.5

6.6

6.7

Current consumer retall prices for products in Hong Kong which includes the cost of
Dolby AC-3 are aslows as; DVD players HK$1000%°.

Like most modern technologies, the cost of AC-3 circuitry started out high, has falen to
moderate levels, and is rapidly trending towards indgnificance due to advances in
semiconductor technology, increases in production volumes, and the high leve of system
integration in consumer products. The initid implementation (circa 1991) employed a st
of five expendve digitd ggnd processng (DSP) chips in a professond product that
initidly sold for nearly $20,000 U.S. Within a few years the AC-3 decoder was
implemented on a sngle DSP chip, and began to penetrae the high-end consumer
marketplace in products sdling for a couple of thousand dollars. Today there are
numerous AC-3 decoder chipsin products which themselves sdll for less than $100.%

The results of a sudy of the basc dlicon cost of the AC-3 decoding function ae
captured in a document origindly submitted to the 1TU-R??. This study—based on the
results of actud chip desgns—illugrates that the true slicon cost of a combined an AC-
3 audio decoder included on an MPEG-2 video MPML decoder chip is on the order of
$0.24 U.S. today. More importantly, the cost is aready trending downward toward a
cost of <$0.10 in the not too distant future.

Therefore the cost of embedded AC-3 decoders in audio-visud (A/V) and tdevison
receiver products, DVD players, and set-top boxes is negligible Continued systems
integration has led to incluson of the AC-3 decoder function on the same chip as the
MPEG-2 video decoder cregting ‘one chip solutions for DVB recevers and DVD
players?3

High profile companies Panasonic and Philips, dong with other manufacturers, have
DVB products containing AC-3 audio chips for use in the European and U.S. markets.
These designs would be adaptable for use in Hong Kong.

As AC-3 is incuded in the sandard for adl DVD players and Digitd TV sysems in use
today the growth of AC-3 decoders is expected to continue to rise, with the consequent
reduction in cost.

20 source http://www.shinco.com

21 Currently over 70 Dolby AC-3 chips have been certified.

%2 Document 10C/25-E submitted 14 May 1999 to the I TU and to the DVB technical module.

23 Attachment 6 reproduces a press rel ease from C-Cube announcing the use of Dolby AC-3 capable siliconin
set top boxes. Attachment 7 isalist of some of the available single chip solutionsfor DTV applications.
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Intellectual Property Costs

6.8

6.9

The other cost issue is tha of intellectud property. As with other audio decoders (for
example MPEG-2 which is licensed by Philips), there are modest IP costs associated
with AC-3 audio. Dolby's license is a comprehensive hybrid license comprisng a variety
of intdlectua property, such as patents, know-how, trademarks, copyrighted works and
trade secrets. The licensng program includes an extensve technica support element,
including product verification and testing.

Implementations (integrated circuits or software code) are fully tested and verified by
Dolby before being released for sde. There are no roydty payments associated with
implementations.

6.10 Dolby Laboratories as the licensor of Dolby AC-3 have established a diding scae where

roydty payments are based on volume as production volume increases, the per unit
royaty cost decreases. As AC-3 products have reached a high volume of production,
manufecturers of mass-market recaiving equipment will be paying rdaivey low
incrementa roydty cods.

6.11The table below shows the average roydty rate versus volume for a manufacturer who

builds only asingle type of product: a 2channel decoder.
Table 1: 2-channd products only

Total number of 2ch 2 ch product royaty
products per quarter in US$
5k 4.29
50k 1.72
125k 1.20
250k 0.97
500k 0.86

6.12The magor manufacturers of consumer products for the Hong Kong marketplace are

dready building large quantities of products which include the Dolby AC-3 technology.
Snce the roydty scde drops with quantity, it is more redigic to condder the
incrementa  roydties due for the incrementd increase in quantities resulting from
products manufactured by these licensees.

Table 2: Incremental product royalties

2ch products per 2ch product royalty
quarter in US$
25k-125k 0.86
125k-500k 0.74
>500k 0.64

6.13There is no charge for products to provide the Dolby AC-3 digitd output for use by

externd decoders. Theroyalty charges are only for actua decoding circuits.

Page 14 of 20
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Licensing Dolby AC-3

6.14As pat of the product royalty Dolby Laboratories provides comprehensive know-how
and substantia support to its licensees and the indusiny?®. It is undoubtedly best for dl if,
with the knowledge Dolby have as the technology developer, Dolby helps the licensee
implement the technology quickly, efficiently and correctly. Dolby dso test the finished
product to ensure that it complies with specifications: the am is that the product should
work as intended and be compatible with everything else that provides or replays Dolby
AC-3 audio. An additiona and important consequence of this gpproach is that helps
manufacturers get product into the market faster.

6.15There dready are 9 licensees based in Hong Kong manufacturing DVD, TV and home
theatre products incorporating Dolby AC-3 technology. In addition many internationd
companies whom aso hold licenses for Dolby AC-3, such as Philips and Thomson
manufacture in Hong Kong. All of these conpanies are e to utilize the engineering
resources of Dolby Laboratories to construct DTV products.

6.16The proposd to include only AC-3 audio benefits the consumer as the roydty burden of
MPEG audio is diminated.

24 An example of thissupport is Dolby Laboratories Reference Design Qualification Program, more information
can be found at http://www.dolby.com/trademark/co.ot.0012.refdsnqual . pdf
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7.2

7.3

74

7. Spectrum Efficiency

Dolby AC-3 operates with superior spectrum efficiency compared to MPEG audio. AC-3
delivers near-transparent stereo audio at a bit rate of 192 kb/s. The MPEG audio coder
requires a bit rate of 256 kb/s—33 percent higher bit rate (i.e, poorer spectrum
effidency)—to ddiver audio of smilar qudity?®. The spectrum efficiency advantage of
AC-3 technology can be leveraged to economic advantage (e.g., data broadcagting). This
is egpecidly true if broadcasters are permitted to transmit only AC-3 audio without a
requirement to transmit the less spectrum efficient MPEG audio.

While AC-3 ddivers a usgful gain in spectrum efficiency for stereo audio transmisson,
the spectrum efficiency of an AC-3 mono-cast (no MPEG audio) becomes overwheming
when multichannd audio is broadcast. Multichannd AC-3 bit streams serve those
ligening in mono and stereo via downmixing; i.e, there is no need to transmit a separate
bitsream for those ligeners. If an additiond MPEG mono or sereo audio bitstream is
aso included it wastes spectrum.

In dtuations where dternative audio services are required, such as multiple languages or
savices for the disbled, the spectrum inefficiency of trangmitting MPEG audio is
increased.

Direct broadcast sadlite (DBS) sarvices in the U.S. and many of the digita video
broadcast (DVB) services in Europe started before AC-3 was available. These broadcast
sarvices, of necessty, began with the older MPEG sereo audio. Now that multichannd
audio is becoming an important festure®® these services are adding AC-3 audio in a
smulcad mode. Exiding services are, perhaps forever, saddled with the efficiency-
robbing requirement to smulcast sereo with multichanne  sound, because they began
operation with MPEG stereo and must keep that origind stereo service active so as not to
slence early receivers.

25 source Canadian Research Center (CRC) tests published in the AES Journal
26 The importance of multichannel sound is increasing in the minds of consumers driven by the growth in
surround sound systems, home theater and new multichannel delivery formats such as DVD.
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8. The Benefits to Hong Kong for Dolby AC-3 as the Audio Encoding
Standard

For

8.1

8.2

8.3
8.4

8.5

8.6

8.7

For
8.8

8.9

the Consumer

A high qudity sound sysem comparable to current technology such as DVD. It would
not be advisable to offer the consumer inferior performance and feature set compared to
DVD. To do so would fail to stimulate as much consumer interest.?’

A range of consumer product a a range of prices, due to the scalable properties of the
AC-3 sysem.

Low cost consumer products due to the high volumes of AC-3 products.

Compdtibility with exisgting home theater and TV eguipment that aresdy contan
multichannd Dolby AC-3 decoders.

A recognizeble brand name that provides an assurance of quality supported by an
extensve engineering and testing program for consumer electronics manufacturers.

Certainty for the consumer as there is only one, fixed audio format. Therefore, receivers
will not be obsolete in the future.

A future proof sysem with the ability to choose multichannd sound equipment when
required.

the Broadcaster

Superior spectrum efficiency dlowing data to be used for gpplications such as multiple
languages, data transmissions and the Internet.

Superior stereo performance. Current televison recelver products often utilize both line
level connections and an RF modulated interface to connect to televisons or home audio
sysems. The RF interface can only match the performance of current andogue television
practice in terms of levels and the smdl amount of dynamic range. In MPEG-2 audio
broadcasts the line level outputs from the receiver product are aso congrained to this
smndl dynamic range as the tranamitted audio must dso fit the RF output. Dolby AC-3
includes control of the dynamic range in dl recaivers. This dlows a wider dynamic range
to be broadcagt suiteble for the higher qudity line level outputs. The decoder uses the
dynamic control feature to provide a dgnd auitable for the RF interface, if required,
without compromising the dereo line leve outputs. These controls are not avalable
within current MPEG-2 audio encoders and decoders. Consequently MPEG-2 audio must
be broadcast pre-compressed, limiting the dynamics to tha of exiding anadogue
television, or FM.

8.10A future proof system that can be used for mono and stereo broadcast today and be

expanded to multichannd audio as required without needing to upgrade consumers
receivers.

8.11When broadcasting multichannel audio there will be no requirement to carry a separate

stereo program.

27 Examples of consumer websites supporting multichannel audio can be seen at
http://www.hifistudiol?.fi/hifipal sta/cinemasounddigitv.html and http://home.online.no/~espen-

b/mpeg/audio.html
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8.12Smplicity of tranamisson and program preparation leading to lower cods, as only one
audio service need be provided.

8.13Support from Dolby Laboratories to assst in the production of program materia for
digita televison. For example, Dolby has been providing engineering support for the
production of multichannd audio with film in Hong Kong since 1990.

8.14Exising Dolby Digitd festure film?® provides a large amount of 5.1 channd audio
programming. This alows the broadcaster to begin broadcasting 5.1 content quickly and

chegply.

8.15Support from professona broadcasting technologies such as Dolby E, integrating with
Dolby AC-3 transmissons. Mgor equipment manufacturers such as Panasonic, Sony,
Grass Vdley Group, Philips, and Tandberg Television al support Dolby E.

For the uptake of Digital Television

8.16Dolby AC-3 provides high qudity multichanne audio, a fundamental requirement of any
DTV sysem.

8.17The flexible nature of AC-3 dlows the indudtry to grow towards multichannd without
fear of legacy systems or high cost.

8.18The Dolby brand name provides a known level of quality assurance for the broadcaster
and consumer. This is vauable to encourage consumers to redize that digitd TV is a
better quality service than its analogue cousin

8.19The Dolby AC-3 standard is a mgor part of the DVD specification (which is predicted to
be in 87% of households in Hong Kong by 2005%°); faling to meet that spedification
would not be acceptable for the consumer.

8.20Putting out a confused message by accepting other audio formas would dso be
unacceptable for the consumer.

8.21Exiding feature film dlows the broadcaster to begin broadcasting 5.1 content quickly
and chegply, 0 creating red consumer benefit to digitd televison ealy in its
development. The ability of DVD video to provide 5.1 channd AC-3 was a mgor factor
in the very rapid adoption of DVD-V by early adopters.

8.22A decison to utilize Dolby AC-3 technology within Hong Kong would be a driver for
the loca consumer eectronics industry. The growth of DTV would promote the sde of
televisons and home theater products stimulating loca manufacturing.

8.23The use of Dolby AC-3 in products manufactured in Hong Kong adlows the use of the
Dolby trademark on these products. This is vauable when looking to export these
products.

28 To date 3,520 films have been released or announced in the Dolby Digital format. Source
http://www.dol by.com/stats

29 source: http:/Awww.dol by.com/news/dol bynews/0009/m.nw.0009.fallnews.html

30 source: Understanding and Solutions, UK
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9.1

9.2

9.3

94

9. Conclusion

Dolby Laboratories welcome and fully support the proposd from the Information
Technology and Broadcasting Bureau of the Government of the Hong Kong Specid
Adminigrative Region to use Dolby AC- 3 as the audio encoding standard.

Dolby Laboratories believes the Hong Kong authorities have, in their proposal, looked to
the future by sdecting and leveraging the subgtantid and compelling benefits of AC-3
technology to the grestes economic and technological advantage of the Hong Kong
population. AC-3 technology is the ided choice for Hong Kong terredtrid digitd
televison where a new trangmisson sandad must withstand the test of time by
sSmultaneoudy serving a broad cross section of evolving consumer and commercid
market interests.

The overdl implementation cost of AC-3 technology is modest today, and will have a
nearly negligible impact on prices of consumer DTV recevers in the long run. AC-3
multichannel audio can benefit those ligening with stereo soeakers or headphones by use
of the sysem features. AC-3 technology is fully supported by both the DVB and ATSC
standards. AC-3 technology deivers improved spectrum efficiency for mono or stereo
audio, and ggnificantly improved spectrum effidency when multichannd sound is
broadcast. AC-3 technology offers a vauable, future-proof feature set to consumers and
broadcasters dike. And findly, AC-3 technology is the subject of internaiond
sandards, publicly available and subject to afair and open licensing palicy.

AC-3isthe best audio technology choice for Hong Kong.
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10.List of Attachments

No. Attachment Title/Description Pages

1 Dolby Press Release: “Pro Selben isfirst broadcaster in Europe to 2
transmit Dolby Digita 5.1-channd sound,” July 1999.

2 Dolby Press Rdlease: “DVB Project Recognizes Dolby Digitd asa 2
Digitd Audio Standard,” July 1999.

3 Dolby Press Rdease: “Dolby Digita sdected asakey factor in 2
Singapore' s DVB future,” June 1999.

4 News letters. DVD Intelligence, Feb. 1998, July 1998 1

5 Dolby Letter to ITU-R, patent statement, June, 1995. 1

6 Press Release: “C-Cube Wins With Motorola for European Set-top Box 2
Deployment,” May 2000.

7 An Example of Single Chip Solutions available for Set Top Boxes 1

induding Dolby AC-3 decoding.
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