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Executive Summary








Introduction





In these comments, ATSC offers an updated view on the progress in implementing digital television in the U.S. and on important standards activities under way within the ATSC.  We also offer comments on the findings and issues raised in the ITBB Consultation Paper, and we attach a separate paper giving our comments on the Hong Kong tests and the related comparisons of the three competing DTV systems.  





Our comments identify important facts, issues and considerations that we believe should lead the ITBB to defer making any final decision on what digital television standard to adopt for Hong Kong.  In particular, we believe that the ATSC DTV Standard offers important technical and economic advantages for Hong Kong that have not yet been accurately identified or appropriately considered in the evaluation process to date.  We offer these comments in order to assist the ITBB in its ongoing evaluation process, and we pledge our continued cooperation and support to help promote a rapid and successful introduction of digital television service and technology in Hong Kong.








DTV in the United States





DTV implementation in the U.S. is well ahead of schedule, with 182 stations on the air in 62 cities, reaching about 67% of U.S. TV viewers.  A wide range of consumer products is available to support these DTV broadcasts, including high-definition television (HDTV) monitors, enhanced definition monitors, set-top boxes, integrated HDTV receivers, and plug-in cards for personal computers.  Prices have already fallen by about 50% or more during the first two years of the transition, and are likely to fall an additional 50% during the next two years.  In the U.S., HDTV is an important focal point for the introduction of digital television services, and increasing amounts of HDTV and other compelling digital programming are becoming available.  Consumer purchases of HDTV monitors, integrated HDTV receivers, and DTV/HDTV set-top boxes that also receive satellite services are increasingly rapidly, as more HDTV programming becomes available.  





Within the last month the broadcast industry and the Federal Communications Commission (FCC) both announced decisions reiterating support for the exclusive use of the ATSC/8-VSB modulation system in the U.S., ending a debate about the possible addition of COFDM.  The issues and their resolution are important for Hong Kong, because this debate lead to the most extensive and reliable comparative field test evaluation of the 8-VSB and COFDM modulation systems used in the ATSC and DVB standards respectively.  The results of these tests conducted by 30 broadcaster organizations showed that VSB outperformed the DVB/COFDM system in five out of six categories.  In its decision, the FCC found that 8-VSB is achieving its goal to replicate existing analog television coverage, that significant improvements were being made to 8-VSB receivers, and that 8-VSB was sufficiently flexible to accommodate further improvements.  With these decisions, the U.S. DTV industry is now united behind a single modulation system and is working together to improve the performance of VSB receivers and to add enhancements to the standard itself.








ATSC Standards





Understanding the full range of capabilities that is or will soon be available with the ATSC DTV Standard is also essential for Hong Kong policy makers as they assess the benefits that various DTV standards offer to the people of Hong Kong.  These comments address a number of important capabilities, beyond the basic provision of HDTV, multiple simultaneous programs of standard-definition television (SDTV), and related multi-channel audio services.  These capabilities demonstrate that the ATSC DTV Standard is unsurpassed in its ability to meet the needs of broadcasters and consumers in Hong Kong.  





An important effort is under way in the ATSC to standardize enhancements to VSB that would add more robust transmission modes that would improve reception performance and address emerging broadcaster requirements, including mobile applications.  This work is being conducted according to an aggressive schedule whereby candidate enhancements will be selected and evaluated in field trials, and draft standards recommended for approval by February, 2002.  





These comments also describe the features and capabilities of the ATSC Data Broadcasting Standard, adopted in July 2000, and the vitally important work on the ATSC DTV Application Software Environment (DASE) Standard, scheduled for completion later this year.  These standards offer broadcasters and consumers in Hong Kong an unmatched set of capabilities to support the full range of data broadcasting applications of DTV.








Analysis of the Hong Kong Test Data





As discussed in detail in the attached analysis of the Hong Kong test data, the limited amount of data makes extensive critical comparison of the systems impossible.  However, some general conclusions can be reached and these are summarized in the following table.  The tests show clearly that while all three systems can perform adequately, the only system with notably better performance than the others is the ATSC system.  
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Specific Comments on the Consultation Paper





We believe that the Consultation Paper understates the number of service multiplexes that can be provided in Hong Kong using the ATSC DTV Standard.  The associated spectrum planning study ignores the ability to use on-channel repeater applications with VSB, a proven approach that is far simpler and more cost effective than deploying single-frequency networks.  The spectrum planning study also undervalues the benefits of VSB’s superior coverage capability, which allows it to operate effectively at signal levels that are less than half of that required by the COFDM systems.  This makes it easier to assign DTV frequencies with VSB, so that replication of analog service and expansion of service can be more easily achieved with the ATSC/VSB system.  The study’s conclusions are also premature, because detailed frequency coordination studies have not yet been done with Mainland authorities.  We believe a much more careful channel planning assessment should be taken before the ITBB draws any final conclusions.





Our comments discuss the difficulties in achieving a successful mobile reception of DTV signals, and the dramatic sacrifice in data payload that is entailed in offering such services.  Indeed, in the Hong Kong tests, neither of the COFDM systems provided adequate performance to establish a commercially viable mobile DTV service in the high-rise building environment that predominates in Hong Kong.  Notwithstanding these cautionary notes, ATSC is working with its members to standardize enhancements to VSB, including those that will support mobile reception.  





The Consultation Paper aptly points out the importance of adopting a DTV standard that is widely adopted by overseas countries, in order to achieve economies of scale, but we believe it errs in its assessment that “a full range of products are available in the market” for the DVB Standard.  Currently, there are two gaping holes in the availability of DVB products:  the lack of HDTV products; and the lack of all-format decoders in DVB receivers.  Thus, adoption of the DVB Standard, as a practical matter, would mean forgoing HDTV, or at the very least delaying the implementation of HDTV or forcing artificially higher prices on Hong Kong consumers who wish to purchase HDTV receivers.  This would risk relegating Hong Kong consumers to a second-class DTV service that would not offer the same picture quality that many experts believe will become commonplace in the Americas and much of Asia over the next decade.  This problem with DVB receivers is not just that they will not handle HDTV signals, but they also lack all-format decoding, i.e., they will not render a viewable picture when they encounter an HDTV signal, thus creating a barrier to any later introduction of HDTV service.





The Consultation Paper raises a legitimate concern regarding the availability of 8 MHz equipment for the ISDB and ATSC standards.  For the ATSC, this is a bit of a “chicken and egg” problem.  There is not yet any commercially available 8 MHz equipment, because no 8 MHz countries have yet adopted the ATSC Standard.  At the same time, countries may be reluctant to choose the ATSC Standard because there is not yet any 8 MHz equipment available.  In fact, there is a prototype 8 MHz system that has been developed and demonstrated in China-Mainland.  ATSC has invited the developers of this system to submit it as a candidate system to form the basis for an 8 MHz version of the ATSC/VSB transmission system.  Our hope is that the DTV system that China ultimately adopts may be similar to the ATSC Standard, but utilize an 8 MHz VSB system developed in China.  In any event, if Hong Kong chooses the ATSC DTV Standard, we are confident that 8 MHz equipment will be developed for use in Hong Kong, and if Hong Kong takes steps in this direction, the ATSC will survey its members to obtain specific information about dates and time frames for making such equipment available.  





We disagree with the implication in the Consultation Paper that the DVB Standard offers better interoperability with cable and satellite services.  Common names do not themselves bestow greater interoperability.  Combining terrestrial, cable and satellite service into single receiver implementations can be combined more easily and less expensively with the ATSC/VSB modulation scheme than with the DVB/COFDM modulation scheme.  And the exchange of programs between various delivery media is at least as easy to accomplish with the ATSC standard and the related cable and satellite standards used in the U.S. as with the DVB family of standards.  The DVB standard does not provide any greater degree of interoperability than the does the ATSC Standard.





We strongly support the tentative conclusion to adopt the Dolby AC-3 multi-channel audio system.  Dolby AC-3 was first standardized in 1995 by the ATSC for use in the ATSC DTV Standard, and has become by far the most popular audio coding system for high quality entertainment.  If the ATSC Standard is adopted in Hong Kong, there is no issue as to what kind of audio to broadcast.  AC-3 is universally supported, so there is no ambiguity.  





Whether or not to require HDTV is a policy decision for Hong Kong to make, but we strongly recommend at a minimum that the government of Hong Kong ensure that it does not implement policies that would create barriers to the offering of HDTV.  It is vital that program providers be given enough spectrum to offer HDTV, and that a standard be chosen that offers equipment with all-format decoders, so that any early SDTV receivers would not be rendered obsolete by any later introduction of HDTV service.  








Conclusions





The ATSC believes that the tentative decision of the ITBB to adopt the DVB-T Standard for digital terrestrial television broadcasting in Hong Kong is premature and misguided in several important respects.  Indeed, we believe that the ATSC DTV Standard offers important technical and economic advantages that warrant its further consideration before any final decision is reached.  





The Hong Kong field test data demonstrates the superiority of the ATSC system under Hong Kong’s specific conditions, showing the same trend of superior margin for ATSC under field conditions (including indoor reception) and all laboratory conditions that affect spectrum planning and the assignment of transmitters to achieve universal service.  We urge the IBTT to consider the recent comprehensive comparative tests conducted by U.S. broadcasters, to investigate on-channel repeater usages of VSB and other means for obtaining additional DTV capacity using the ATSC/VSB standard, and to conduct further channel planning studies, including completion of coordination studies with China-Mainland before choosing a DTV standard.





We believe that consumer equipment will be more readily available from more suppliers at lower costs, if Hong Kong adopts the ATSC DTV Standard, especially for HDTV equipment and for receivers and set-top boxes that include all-format decoding capability and Dolby multi-channel audio.  In addition, we believe that the ATSC Standard offers more efficient schemes, compared to those specified by DVB, for carriage of captioning data, parental control data, and system information that merges all navigation and electronic program guide functions into a low-bandwidth data stream.  





If Hong Kong shows further interest in adopting the ATSC Standard, we will work with the IBTT and other interested parties, including those in China-Mainland, to finalize a standard for 8 MHz VSB and to develop concrete plans to ensure the availability of 8 MHz VSB equipment to support provision of DTV service in Hong Kong.  





The ATSC appreciates the opportunity to offer these comments on the tentative conclusions of the IBTT, and we pledge our ongoing support toward bringing the benefits of digital television technology to the people of Hong Kong as rapidly and effectively as possible.
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Attachment:  ATSC Comments on Hong Kong Tests of DTTB Systems and �Comparison of Results for ATSC, DVB-T and ISDB-T


�
I.	Introduction





The Advanced Television Systems Committee (ATSC) respectfully submits these comments to the Information Technology and Broadcasting Bureau (ITBB) of the Government of the Hong Kong Special Administrative Region, in response to its consultation paper, “Digital Terrestrial Broadcasting in Hong Kong,” dated 1 December 2000.





The ATSC is an international, non-profit organization developing voluntary standards for the entire range of advanced television systems.  The ATSC is comprised of approximately 200 member organizations representing the broadcast, broadcast equipment, motion picture, consumer electronics, computer, cable, satellite, and semiconductor industries.  The ATSC Digital Television Standard was adopted as an industry standard in 1995 and was adopted by the United States Federal Communications Commission in 1996 for digital terrestrial television broadcasting in the U.S.  The ATSC Standard has also been formally adopted in Canada, Argentina, South Korea and Taiwan, and is being actively considered by many other countries.  





The ATSC has participated in numerous digital television (DTV) forums in Hong Kong and elsewhere in the region for several years, and has offered its assistance and expertise to industry and government experts concerned with the successful introduction of digital television services in Hong Kong.  Most notably, ATSC and its members have provided equipment and technical expertise to support the field and laboratory tests of DTV systems conducted under the auspices of the Hong Kong government/industry digital terrestrial television steering committee.





In these comments, ATSC offers an updated view on the progress in implementing digital television in the U.S. and on important standards activities under way within our organization.  We also offer comments on the findings and issues raised in the ITBB Consultation Paper, and we attach a separate paper giving our specific comments on the Hong Kong tests and the related comparisons of the three competing DTV systems evaluated in the documents associated with the Consultation Paper.  





Our comments on the test results and on the matters raised in the Consultation Paper identify a number of important facts, issues and considerations that we believe should lead the ITBB to defer making any final decision on what digital television standard to adopt for Hong Kong.  In particular, we believe that the ATSC DTV Standard offers important technical and economic advantages for Hong Kong that have not yet been accurately identified or appropriately considered in the ITBB’s evaluation process to date.  We offer these comments in order to assist the ITBB in its ongoing evaluation process, and we pledge our continued cooperation and support to help promote a rapid and successful introduction of digital television service and technology in Hong Kong.











II.	DTV Implementation in the United States





We believe it is essential that policy makers in Hong Kong have an accurate and up-to-date understanding of the progress of DTV implementation in the U.S., because the progress in North America offers significant technical and economic benefits to Hong Kong, if it also chooses to adopt the ATSC DTV Standard.








A.	DTV Stations in Operation 





Digital television service was launched in the U.S. in November 1998 under an aggressive schedule established by the FCC, in part to hasten the return of spectrum used today for analog television broadcasts.�  According to the FCC’s schedule, at this point in time 120 DTV stations in the largest 30 cities are required to be on the air.  In fact, the transition is well ahead of schedule, with 182 stations on the air in 62 cities as of February 13, 2001�.  And because these stations tend to be in the largest cities, about 67% of U.S. TV viewers now have access to one or more terrestrial broadcast DTV signals.  Local broadcasters are doing a superb job of getting DTV stations on the air, with 50% more stations on the air in 100% more cities than required by the FCC’s buildout rules.  The next 15 months will see further dramatic increases in the number of U.S. DTV stations on the air, as all commercial stations are required to be on the air by May, 2002 and all non-commercial stations by May 2003.








B.	Availability and Prices of Consumer Equipment





A wide range of consumer products is available to support these DTV broadcasts, including high-definition television (HDTV) monitors, enhanced definition monitors, set-top boxes, integrated HDTV receivers, and plug-in cards for personal computers.  Indeed, there has been an explosion of DTV products available to consumers.  As of the first of this year there were 177 different models of HDTV monitors, 27 models of “enhanced-definition monitors” (those that offer 480 lines of resolution with progressive rather than interlaced scanning), 18 models of integrated HDTV receivers, 18 models of DTV set-top boxes, and about a dozen DTV plug-in cards for personal computers.�








Most of the set-top boxes that are now available support reception of both terrestrial and direct broadcast satellite services, with prices as low as $549.  These prices have fallen from $1,000 or more when the transition began two years ago.





Thus far, virtually all of the integrated television receivers are HDTV receivers.  The initial models offered two years ago were all very large projector sets, with 64” (~1.6m) diagonal screens, costing $8,000 to $10,000.  Higher quality sets of the same size today sell for about $5,000, and smaller integrated receivers are available in the range of $2,000 to $4,000, for direct-view HDTVs ranging from 30” to 38” (.75m-1.0m).  In addition, HDTV-capable displays are available that can be combined with set-top boxes to provide HDTV at a total cost ranging from about $1,800 to $5,000, depending on screen size.  In addition, integrated standard-definition digital television sets selling for under $1,000 will be available in the U.S. later this year.





Plug-in cards for personal computers are also available from several different suppliers, ranging in price from $150 - $300.  These cards enable users to receive DTV programs, services and data on their personal computers.





As noted above, prices have already fallen by about 50% or more during the first two years of the transition.  Moreover, many industry experts believe that prices to the consumer will fall by an additional 50% during the next two years.





In terms of U.S. sales of DTV products, according to the Consumer Electronics Association (CEA), as of December 31, 2000, 783,000 DTV sets and displays had been sold with 648,000 of these sold during 2000.  These figures do not include the sales of set-top boxes, which in 2000 were 37,000 units.  The number of integrated receivers plus set-top boxes, i.e., the number of DTV products containing ATSC receivers, sold since the beginning of the transition in late 1998 is between 100,000 and 125,000.  Thus, early in the transition, a great many of the DTV products sold have been HDTV displays without an ATSC receiver.  Many consumers are using these high-resolution displays to watch DVDs.  We believe that these consumers will add HDTV set-top boxes in great numbers as soon as a greater quantity of compelling HDTV programming is made available.  CEA projects the number of DTV displays and sets to be sold in the future as 1.125 million units in 2001, 2.1 million units in 2002, 4.0 million units in 2003, 5.4 million units in 2004, 8.0 million units in 2005, and 10.5 million units in 2006.  





U.S. consumers who have invested in DTV are very satisfied.  A survey conducted by a leading U.S. consumer group, the National Consumer League in June, 2000 indicates that the early adopters of digital television are overwhelmingly satisfied with DTV products, their performance and reception capabilities.  However, consumers in the survey did express a desire for greater amounts of compelling HDTV programming.








C.	HDTV Programming





In the U.S., HDTV has been an important focal point for the introduction of digital television services.  Viewers already have access to a wide variety of programs from cable or satellite services at affordable prices, so the increased picture quality and wider aspect ratio of HDTV has been an attractive way for broadcasters to make DTV attractive to viewers.  





CBS has taken the lead among U.S. TV networks to get HDTV content on the air.  CBS is making virtually all of its prime time evening programming schedule available in HDTV, and it is also producing a variety of the most popular sporting events in HDTV, including the college basketball championship games, the Masters Golf tournament, the U.S. Open Tennis Tournament, and professional football playoff games, including the 2001 Super Bowl.





PBS typically broadcasts HDTV throughout its broadcast day, along with a simultaneous SDTV feed of its regular program, but the number of new HDTV programs is limited.  ABC is showing two or more movies a week in HDTV, and recently begun broadcasting “NYPD Blue” in HDTV with Dolby 6-channel surround sound.  NBC produces and broadcasts a week-night late-night talk show in HDTV, and has broadcast other selected programs in HDTV.





Increasing amounts of HDTV programming are becoming available on direct-to-home satellite services, and on some cable TV systems as well, helping to provide the critical mass of programming that is necessary for HDTV to become a commercial success.





The U.S. television industry faces a variety of challenges in making digital television a complete success.  Many experts believe that one of the most important challenges is getting more HDTV programming on the air.  Much progress has been made, and there are very promising indications of further imminent progress, but it is essential that viewers be given more compelling DTV content, before the transition to DTV in the U.S. can “take off like a rocket.”  Notwithstanding these challenges, many experts believe that in the United States, and in many other countries as well, within a few short years HDTV will be demanded by consumers for all of their top programming, especially the most popular sporting events.  








D.	8-VSB vs. COFDM in the United States





In 1999 a petition was filed with the FCC asking that the U.S. transmission standard be modified to permit the use of COFDM as an alternative modulation scheme.  This started a debate in the U.S. that has only recently been resolved.  The issues and their resolution are important for Hong Kong, because this debate lead to the most extensive and reliable comparative field test evaluation of the 8-VSB and COFDM modulation systems used in the ATSC and DVB standards respectively.  





These issues were driven by a few broadcasters who expressed dissatisfaction with the performance of the VSB transmission system used in the ATSC standard, especially with respect to indoor reception.  There was debate as to whether these problems reflected shortcomings in early VSB receiver implementations or a problem with the modulation system itself.  





In February, 2000 the FCC rejected the petition, saying that improvements in VSB receivers would address early reception problems, and that adding a second modulation option would create incompatibility, customer confusion, and delay.  The FCC then began to conduct its own field testing program to verify that the VSB system was achieving the Commission’s goal to replicate analog TV service and that VSB receivers were indeed improving in their capability to handle severe multipath impairments.





Because some broadcasters were still not fully satisfied, in March, 2000, 30 major broadcast organizations undertook a major effort to assess the performance of VSB and its prospects for improvement and to conduct field tests comparing the reception performance of VSB and �DVB-T/COFDM.  Extensive tests were undertaken with multiple stations operating in two different metropolitan areas, using four calibrated test vehicles in order to complete the test by the end of 2000.  Great care was taken to assure calibration equivalency among the equipment and procedures used in each vehicle.  These extensive tests were conducted in two metropolitan areas:  Washington, D.C./Baltimore and Cleveland.  In the Washington/Baltimore area, data was collected at 250 reception sites for four different, non-colocated DTV transmitters spanning a wide range of UHF frequencies.  In Cleveland, data was collected at 125 receptions sites to assess the performance at low-band VHF frequencies.  For all of these tests, data was collected using three different receiving configurations:  an outdoor antenna 30 feet above ground, an outdoor antenna 6 feet above ground (to model portable reception), and an indoor antenna.  In total, over 5,000 individual measurements were recorded for the broadcasters’ tests, making these tests by far the most extensive and comprehensive side-by-side comparison of VSB and COFDM that has been performed anywhere in the world.





In January, 2001 the final report of the 30 broadcaster organizations was released, including the results of these field tests.  The full report with all of its associated appendices is available on the ATSC web site at www.atsc.org.�  As summarized below, VSB outperformed the DVB/COFDM system in five of the six categories.  





8-VSB outperformed COFDM in Washington 30 ft. tests (UHF).  �-- 8-VSB was received successfully at 75% of sites.�-- COFDM was received successfully at 48% of sites.


COFDM outperformed 8-VSB in Washington 6 ft. tests.�-- 8-VSB was received successfully at 36% of sites.�-- COFDM was received successfully at 42% of sites.


8-VSB outperformed COFDM in Washington Indoor Tests.�-- 8-VSB was received successfully at 32% (Silver Sensor antenna) �    and 30% (bowtie antenna) of sites.�-- COFDM was received successfully at 28% (Silver Sensor antenna)�    and 27% (bowtie antenna) of sites.


8-VSB outperformed COFDM in Cleveland 30 ft. tests (VHF).�-- 8-VSB was received successfully at 73% of sites.�-- COFDM was received successfully at 60% of sites.


8-VSB outperformed COFDM in Cleveland 6 ft tests.�-- 8-VSB was received successfully at 28% of sites.�-- COFDM was received successfully at 14% of sites.


8-VSB outperformed COFDM in Cleveland indoor tests.�-- 8-VSB was received successfully at 26% of sites.�-- COFDM was received successfully at 17% of sites.





It’s important to note that the sites for these comparative tests were purposely chosen to be difficult.  The tests were designed to compare the two modulation systems, not to predict actual receivability, and these test data do not represent a prediction of the actual service coverage for either system.





The broadcasters’ tests also showed the 4 dB carrier-to-noise threshold advantage for VSB that has been consistently proven in all other comparative tests conducted around the world, and they also showed the superior performance of 8-VSB compared to DVB-T COFDM in the presence of impulse noise.  In addition, the broadcasters conducted a coverage analysis based on planning factors derived from laboratory measurements that showed that with the existing FCC channel assignment plan, using COFDM would reduce the viewing population by about 6% and the coverage area by about 14%.�





In response to these tests, on January 15, 2001 the Boards of Directors of the National Association of Broadcasters and the Association for Maximum Service Television, noting the breadth of support within the broadcast industry and the careful oversight of their technical committees, reached the conclusion that there is no benefit to adding COFDM to the standard, and that they therefore reaffirm their endorsement of VSB.





Three days later, on January 18 the FCC adopted a decision reaffirming the exclusive use of ATSC/VSB modulation for digital television transmissions in the U.S., finding no reason to revisit its previous denial of the request to allow the optional use of COFDM.  The FCC found that 8-VSB is achieving its goal to replicate existing analog television coverage, that significant improvements were being made to 8-VSB receivers, and that 8-VSB was sufficiently flexible to accommodate further improvements.�  





During all of these activities, second and third generation VSB receivers have been introduced that show substantial improvements in performance, especially in the ability to handle complex multipath situations.  For example, Broadcom, NxtWave and Zenith have recently introduced new VSB chips and receivers that offer substantial improvements in the ability to handle severe multipath situations, reflecting performance that is superior to any of the VSB receivers used in the U.S. broadcasters’ tests.  With these improvements, and others that are now in the development pipeline, we believe that any multipath performance gap as compared to COFDM systems is rapidly being closed.  Moreover, the ATSC/VSB attributes that enable more successful reception to more of the population—superior carrier-to-noise threshold and much better rejection of impulse noise—have not been compromised in achieving the improved multipath performance.





With the report of the U.S. broadcasters, and the firm decisions by both the broadcast industry and the FCC, the debate regarding VSB vs. COFDM is over in the U.S.  After the most comprehensive and reliable field test comparison of VSB and COFDM that has been conducted anywhere in the world, the superior coverage and reception ability of VSB was shown conclusively.  The U.S. DTV industry is now united behind a single modulation system and is working together to improve the performance of VSB receivers and to add enhancements to the standard itself.  





III.	Relevant Standards Activity in the ATSC





Understanding the full range of capabilities that is or will soon be available with the ATSC DTV Standard is also essential for Hong Kong policy makers as they assess the benefits that various DTV standards can offer to the people of Hong Kong.  This section addresses a number of important capabilities, beyond the basic provision of HDTV, multiple simultaneous programs of standard-definition television (SDTV) and related multi-channel audio services.  These capabilities demonstrate that the ATSC DTV Standard is unsurpassed in its ability to meet the needs of broadcasters and consumers in Hong Kong.  








A.	Enhancements to the VSB Transmission Standard





The modulation debate in the U.S. is over, and based upon extensive comparative tests of VSB and COFDM, both the broadcast industry and the FCC have reaffirmed their commitments to VSB.  While broadcasters in the United States are interested in further performance improvements and added functionality, they have concluded that VSB is the optimum platform to build upon.  





Much of the desired performance improvement is achievable as part of the natural evolution of consumer electronics technology.  As noted above, new VSB receivers have already been introduced that offer substantial improvements over the receivers used in the broadcast industry tests, and further technological improvements are in the development pipeline. 





In addition, there is an intense effort under way by the ATSC and its members to develop enhancements to VSB, which also helps to address the needs of broadcasters for further performance improvement and added functionality.  The goal of this effort is to standardize enhancements to VSB that would add more robust transmission modes that would improve reception performance and address emerging broadcaster requirements, including mobile applications.  This work is being conducted within the ATSC Specialist Group on RF Transmission (T3/S9), which in January 2001 issued a formal Request for Proposals (RFP) to enhance the VSB transmission system.





The scope of the VSB Enhancements RFP extends to compatible, partially compatible and non-compatible enhancements, with the highest priority placed on compatible 8-VSB enhancements.  “Compatible” improvements are those that have no adverse effect on existing receiving devices.  Non-VSB approaches are outside the scope of this project.  The RFP makes clear that the top priority is compatible improvement of fixed and indoor 8-VSB terrestrial DTV service, while other areas of focus include improving portable reception and pedestrian service, plus techniques to provide mobile service applications.





This work to standardize enhancements to VSB is being conducted according to an aggressive schedule whereby the working group will receive responses to the RFP, evaluate presentations by proponents, receive “proofs of concept” from proponents, select technology for field trial, conduct field tests and evaluate results, and formulate recommended standards for approval by the full ATSC, all by February, 2002.  








B.	Data Broadcasting and Related Standards





As Hong Kong considers its plans and policies for introducing digital television services, it is important to be aware of the progress that has been made and the important work that continues in the ATSC related to the provision of data broadcast services. 





Much of the technical standards work in the ATSC in the past few years has involved an intensive effort to develop DTV capabilities for data broadcasting.  In July 2000, the comprehensive ATSC Data Broadcasting Standard (A/90) was approved by the ATSC members, and broadcasters, cooperative broadcast groups and other commercial enterprises are beginning to offer data broadcasting services and equipment that comply with this standard.�  





In developing the ATSC Data Broadcasting Standard, the ATSC worked to harmonize its capabilities with other important data broadcasting standards.  Portions of the specification are aligned with the European DVB data broadcasting standard, and portions are aligned with the standard being developed by the U.S. cable TV industry.  But beyond this, the ATSC has provided additional mechanisms to support functions that are not addressed by either of these two standards, including:


  -- A packetization format for delivery of streaming asynchronous data;


  -- Application Signaling for discovery and binding of Data Services;


  -- Announcement of Data Service schedules using PSIP, our standard for providing program and�      system information;


  -- Support for delivery of synchronized data modules (bounded data);


  -- A buffer model for synchronized data to establish a delivery contract between servers and�      receivers; and 


  -- DSM-CC network resource descriptors to support dual-tuner receivers and receivers with a�      cable or DSL modem for Internet access.





These unique capabilities of the ATSC Data Broadcasting Standard will be critical to the successful implementation of DTV in Hong Kong. 





In addition to the ATSC Data Broadcasting Standard, work is nearing completion on a related comprehensive effort to define a DTV Application Software Environment (DASE) that is a standardized software layer, or middleware, that allows a broadcaster to develop programming content and applications that can run on a wide variety of DTV receivers.  With DASE, both broadcasters and receiver manufacturers can innovate by building to a common, standardized software layer.  This is an incredibly complex and detailed undertaking, providing a rich and comprehensive set of capabilities that will support innovation by broadcasters and manufacturers for decades to come.  Final standardization of this vital set of capabilities is scheduled for the third quarter of this year.





The ATSC has also been working hard on a standard for the return channel protocols that will enable broadcasters to provide fully interactive services.  








C.	Other Standards





Another important new optional capability within the ATSC DTV Standard is Directed Channel Change (DCC).  This innovative capability allows broadcasters to deliver different particular content to specific portions of their viewing audiences.  With this capability, broadcasters and cable system operators can send a trigger that will cause a receiver to switch to a different program within the bit stream based on demographic information and preferences stored in the receiver by the viewer.  This allows broadcasters the ability to provide customized programs, or to send different commercial advertisements based on demographic information, or localized weather and traffic reports.  This development of this capability was driven by broadcasters who see it as an important means for providing more carefully targeted content and for increasing advertising revenues.





With leadership from its members in Taiwan, the ATSC is about to approve a draft standard that will facilitate the use of our Program and System Information Protocol (PSIP) Standard (A65) with Chinese and other non-alphabetical languages.  This standard will extend the full naming, numbering and navigation functionality of the PSIP Standard to countries that rely on non-alphabetical languages.  Final approval of this important standard is expected within the next few weeks.  





The ATSC DTV Standard provides an efficient method of coding and carriage of both NTSC closed captioning information (using the EIA 608-B standard) as well as advanced captioning information using the EIA 708-B standard.  NTSC captioning packets also carry the content advisory data that is processed by the V-chip system in NTSC televisions (mandated by the FCC in NTSC TV sets built currently), and this provides parental control and other program viewing control functions.  EIA 708-B data provides advanced captioning and subtitle capabilities far beyond that offered by any of the subtitle standards.  It provides for several language streams with multiple font and color capabilities.  The ATSC DTV Standard (A/53) includes an efficient standardized method for coding and carriage of this data (using the video_user_data of MPEG-2) and this has been implemented in all of the ATSC DTV receivers in operation today.  Implementation of these functions (which are not NTSC-centric) using the DVB specifications (for carriage of captions or subtitles) entails more complex implementations at both the encoder and receiver sub-systems, and the syntax for carriage of the EIA 708-B standard has not been defined by DVB.





The ATSC PSIP tables integrate channel numbering, navigation and electronic program guide (EPG) data in an efficient and low-bandwidth stream.  Many countries mandate specific channel numbering for their non-commercial broadcast stations and this function is embedded in the PSIP virtual channel table.  Implementation of these three essential navigation functions is less efficient with the DVB System Information (SI) tables.  ATSC is also in the process of extending the EPG capabilities to provide advanced EPG data carriage using emerging tools such as MPEG-7.  Several vendors both in and outside the U.S. have PSIP generators that can be injected into a transport multiplex using standard interfaces (just like the DVB SI generators).





We believe that from a system level perspective the ATSC standard provides more efficient schemes, compared to those specified by DVB, for carriage of NTSC captions and V-chip data (for playing on existing TV sets), carriage of advanced EIA 708-B data that is standardized for all HDTV and DTV receivers (globally), and system information that merges all navigation and EPG specific functions to a low-bandwidth data stream.  These functions have already been implemented, tested and verified by a majority of the vendors of ATSC DTV receivers, and duplication of these functions using the DVB specification may be more difficult for these vendors.  





IV.	Specific Comments on the Consultation Paper


	


A.	Channel Capacity to Support Demand for Broadcasting Services





As discussed in the attached paper giving our detailed comments on the Hong Kong field tests, the systems comparison, and the spectrum planning study commissioned by the Hong Kong Office of the Telecommunications Authority (OFTA), we believe that the Consultation Paper understates the number of service multiplexes that can be provided in Hong Kong using the ATSC DTV Standard.  





The spectrum planning study ignores the ability to use on-channel repeater applications with VSB.  Such applications have been demonstrated in the U.S. and Brazil, and the unique terrain of the Hong Kong region increases the usefulness of this approach.  Moreover, this approach is far simpler and much more cost effective than deploying single-frequency networks, because unlike single-frequency networks, with on-channel repeaters it is not necessary to build a separate infrastructure to ensure that precisely the same signals are transmitted simultaneously from each of the individual transmitters involved.  





The spectrum planning study also undervalues the benefits of VSB’s superior coverage capability, which allows it to operate effectively at signal levels that are less than half of that required by the COFDM systems.  This makes it easier to assign DTV frequencies with VSB, so that replication of analog service and expansion of service can be more easily achieved with the ATSC/VSB system.  





The study’s conclusions are also premature, because detailed frequency coordination studies have not yet been done with Mainland authorities.  Indeed, considering the entire Pearl River delta region, the television coverage and channel planning challenges seem similar to those faced in the most populous regions of the U.S., for example, the Boston/New York/Philadelphia/Washington corridor.  Taking this broader view of frequency planning challenges in China, we would expect the advantages of VSB compared to COFDM to reap significant dividends in making adequate DTV channel assignments available.  Indeed, as noted above, the recent study by U.S. broadcasters showed that using COFDM would result in substantial decreases in viewing population and service area coverage as compared to VSB.  





The ability to provide adequate numbers of channels or service multiplexes for broadcasters is a vitally important aspect of Hong Kong’s choice of a DTV standard, and we believe that a much more careful assessment should be taken, reflecting these additional important factors, before the ITBB draws any final conclusions.








B.	Mobile Reception





The potential provision of DTV services to mobile viewers and users raises complicated issues and tradeoffs that can be controversial.  Providing reliable mobile reception at all involves making a dramatic sacrifice in the data payload rate that can be delivered, perhaps a 75% reduction or more.  Mobile applications can be valuable, but it may be counterproductive to attempt to serve all needs in one channel at the same time.  Providing mobile service to a small number of viewers might well result in a dramatic reduction in the number or quality of services that could be provided to the fixed or portable receivers of a much larger audience.  Of course, the flexibility to provide mobile services can be valuable to broadcasters, who could offer such services at specific times of the day or on separate channels, without sub-optimizing fixed services.�  





Notwithstanding these cautionary notes, as noted above, in response to the emerging needs of broadcasts in the U.S. and elsewhere who are showing an increasing interest in mobile DTV services, ATSC is working with its members to standardize enhancements to VSB.  These enhancements are to include even more robust transmission modes, including those that will support mobile reception.  This work is on a fast track, and it is anticipated that these enhancements to VSB will be incorporated into standards in early 2002.





As the ITBB considers mobile services, it is important to note that while both the ISDB-T and DVB-T systems boast of mobile reception capability, as detailed in our attached comments on the Hong Kong tests and system comparisons, neither of these systems provided adequate performance to establish a commercially viable mobile DTV service in the high-rise building environment that predominates in Hong Kong.  The problem for any system is that when signals are blocked by high-rise buildings, the system will fail.  No signal, no service!  In fact, the 4 dB C/N threshold advantage of VSB is likely to be a significant advantage for pedestrian and mobile applications.  Much more extensive and detailed testing would need to be undertaken before any definitive conclusions could be drawn, but it is quite possible that a truly viable mobile service would require a cellular network of many transmit locations, so that signals might be available from many directions and not be totally blocked as vehicles pass high-rise buildings.  





Given the challenges of providing successful mobile service, the doubts about whether there is a market for such services in Hong Kong, the poor performance of the existing COFDM systems in Hong Kong’s mobile service tests, and the fact that the ATSC is also standardizing additional transmission modes intended to support mobile services, the ITBB should not give any great weight to the ISDB or DVB systems due to their claimed ability to support mobile services.








C.	Availability of Products





The Consultation Paper (Section 4.11(b), p. 16) aptly points out the importance of adopting a DTV standard that is widely adopted by overseas countries, in order to achieve economies of scale.  As detailed in Section II of these comments, the ATSC Standard has been adopted in the U.S., Canada, Mexico, South Korea and Taiwan, and many other countries are actively considering it.  Digital television are now available to two-thirds of U.S. TV viewers, sales of DTV receivers and set-top boxes are rapidly increasing, and the prices of DTV products, including HDTV products, have fallen by 50% or more, with further substantial price reductions foreseen.  





In describing the availability of DVB products, however, the Consultation Paper errs in its assessment that “a full range of products are available in the market.”  Currently, there are two gaping holes in the availability of DVB products:  the lack of HDTV products; and the lack of all-format decoders in DVB receivers.  





Whether or not the ITBB chooses to require HDTV broadcasts, the Consultation Paper clearly anticipates adopting policies that would permit and not preclude the provision of HDTV.  Whereas HDTV is the centerpiece application of digital television in the U.S., there are still no plans whatsoever to offer HDTV in Europe—not by cable, satellite or terrestrial broadcast.  Although Australia hopes to offer HDTV services using the DVB standard, as far as we know, there are still no DVB HDTV consumer products available in Australia or anywhere else in the world.  Thus, adoption of the DVB Standard, as a practical matter, would mean forgoing HDTV, i.e., it would prevent broadcasters who wish to offer HDTV from doing so, or at the very least delaying the implementation of HDTV or forcing artificially higher prices on Hong Kong consumers who wish to purchase HDTV receivers.  Indeed, if the ITBB were to adopt the DVB Standard, it would risk relegating Hong Kong consumers to a second-class DTV service that would not offer the same picture quality that many experts believe will become commonplace in the Americas and much of Asia over the next decade.  





Indeed, the planning for digital television in China-Mainland clearly contemplates the offering of HDTV.  As an example, the lead digital television planning committee and its associated subordinate technical working committee comprised of representatives all of the responsible Chinese government organizations both use the word HDTV, not DTV, in their titles.  Considering Hong Kong’s reputation as a leading center for innovation and technological sophistication in Asia, it seems unthinkable that it would consider adopting policies that would risk leaving it with DTV service of lower quality than that offered in China-Mainland and much of the rest of the developed countries of the world.  





But this problem with the way the DVB standard has been deployed thus far is worse than simply the lack of HDTV equipment, in that DVB receivers also do not offer all-format decoding.  With the ATSC Standard, all ATSC receivers and set-top boxes are designed so that they can decode and display all of the ATSC video formats.�  This means that the simplest and least expensive SDTV receiver will render a viewable (SDTV) picture when it encounters an HDTV signal.  Thus, even if a country does not initially choose to offer HDTV service, it can later introduce HDTV service without rendering obsolete the initial receivers that were used for SDTV service.  This capability can be provided at negligible additional cost, but it has not been implemented in DVB receivers.  Thus, for example, all of the DVB receivers that are currently in use in the U.K. not only will not handle HDTV signals, but they also have created a barrier to any eventual introduction of HDTV service, because they will not render a viewable picture if they encounter an HDTV signal.





This has lead to a rather bizarre regulatory decision in Australia, where broadcasters are trying to use the DVB Standard to introduce HDTV and other DTV services.  Because the initial receivers to be used there cannot handle HDTV signals, the government has required broadcasters to send TWO separate digital bit streams—one HDTV and one SDTV bit stream, in addition to the analog signal during the transition period.  This “triplecasting” requirement is a grossly inefficient use of spectrum, and the waste will continue indefinitely in order not to render obsolete the initial DVB receivers that cannot handle HDTV signals, even if they only produce SDTV-quality images.  





The situation in Australia highlights the hazards of assuming that a full range of DVB DTV products is or would be available to meet the needs of Hong Kong in a timely fashion and at attractive prices.  In choosing to adopt the DVB Standard, Australian broadcasters also chose to offer HDTV services and Dolby multi-channel audio.  Indeed, Australian broadcasters are required by law or regulation to offer HDTV among their DTV services.�  However, as we understand it, when Australia attempted to launch its DTV service on January 1, 2001, there were no DVB-T consumer receivers whatsoever available to support the launch of the service.  Moreover, Australian broadcasters have been forced to underwrite the cost of thousands of consumer receivers in order to get the service launched, albeit late.  And still, as we understand the situation, whatever DVB receivers have been made available or are expected to be available soon, do not support HDTV or even all-format decoding.�  





Of course, it is not enough to demand all-format decoding.  Australia demanded HDTV and Dolby audio almost three years ago, at that time receiving assurances from DVB receiver suppliers that such equipment could easily be supplied for the Australian market.  Yet Australia is still struggling to get the receivers that it requires to meet its needs.  In considering the DVB Standard, Hong Kong must ask itself whether it can expect to get HDTV receivers, or receivers and set-top boxes with all-format decoders, when these products and capabilities are not being supplied for receivers and set-top boxes in Europe.  By contrast, all of these products and capabilities are in abundant supply with the ATSC Standard, and it is our considered opinion that consumer equipment, especially HDTV equipment and receivers and set-top boxes with all-format decoding (and Dolby multi-channel audio), will be far more readily available from more suppliers at lower costs, if Hong Kong adopts the ATSC DTV Standard.�  We urge the ITBB to consider the range of products available from a large number of manufacturers for the ATSC Standard as compared to alternative standards.  Almost all of the ATSC products provide HDTV capability, and all incorporate all-format decoding capability and Dolby multi-channel audio.








D.	Channel Bandwidth Considerations





At Section 4.11(c), the Consultation Paper raises a legitimate concern regarding the need for special designs to develop equipment for the ISDB and ATSC standards in order for them to operate in the 8 MHz channel plan used in Hong Kong.  





For the ATSC, this is a bit of a “chicken and the egg” problem.  There is not yet any commercially available 8 MHz equipment, because no 8 MHz countries have yet adopted the ATSC Standard.  Yet, countries may be reluctant to choose the ATSC Standard because there is not yet any 8 MHz equipment available.  





In fact, there is a prototype 8 MHz system that has been developed and demonstrated by the Technical Executive Experts Group, with funding from the State Development Planning Commission in China-Mainland.  This system was used for demonstrations of HDTV that were given in Beijing in October, 1999 as part of the celebration for the 50th anniversary of the PRC.  This is one of several systems that is being considered for use in the Chinese DTV standard that is likely to be adopted in China-Mainland within the next year or two.  In addition, the ATSC has invited the developers of this system to submit it as a candidate system to form the basis for an �8 MHz version of the ATSC/VSB transmission system.  Our hope is that the system that China ultimately adopts for its DTV standard may contain the features and look and feel of the ATSC DTV Standard, but utilize an 8 MHz VSB system developed in China.  





Whether or not China-Mainland ultimately adopts VSB for its terrestrial TV transmission system, we are confident that 8 MHz equipment will be developed for use in Hong Kong, if Hong Kong chooses the ATSC DTV Standard.  Moreover, if Hong Kong takes steps in this direction, the ATSC will survey its members to obtain specific information about dates and time frames for making such equipment available.  





It’s important to remember, however, as described in detail in the preceding section, that the full range of DTV products to meet Hong Kong’s needs is not available for the DVB standard.  HDTV equipment, and receivers and set-top boxes with all-format decoding are not available with the DVB standard, and it appears to us that such capabilities are essential for the successful launch of digital television services in Hong Kong.  With any of the DTV standards, Hong Kong will need to take steps to ensure that the equipment it needs is made available in a timely fashion.  It is not sufficient to blithely assume that such capabilities will be forthcoming if Hong Kong adopts the DVB Standard.  Australia made this assumption almost three years ago, and it is still far away from getting the equipment it wanted and needed for its introduction of digital television service.








E.	Interoperability with Cable and Satellite Services





The Consultation Paper at section 4.11(e) discusses the importance of interoperability among different delivery mechanisms, especially the interoperability of terrestrial broadcast services with cable and satellite services.  The Consultation Paper suggests that the DVB Standard offers better interoperability because DVB-T is part of a family of standards that includes DVB-C and DVB-S for cable and satellite distribution, and that these standards are more widely deployed than similar standards used in the U.S.  We disagree with the Consultation Paper.  As explained below, the DVB standard does not provide any greater degree of interoperability than does the ATSC Standard.





In the first place, common names do not themselves bestow greater interoperability.  In fact, DVB-T, DVB-C and DVB-S all use different modulation schemes, so programs must be demodulated and remodulated before they can be retransmitted over other media.  Moreover, the QAM modulation scheme used in U.S. cable systems is very similar to the VSB system used in the ATSC terrestrial transmission standard, while the modulation scheme used in DVB-C is fundamentally different from the COFDM terrestrial transmission system.  One consequence of this is that it is much easier to combine VSB terrestrial and QAM cable demodulation on a single integrated circuit than it is to produce DVB-T and DVB-C demodulation on a single chip.  This means it is easier and less expensive with the ATSC standard to offer a single receiver and set-top box that handles terrestrial and cable transmissions than it is with the DVB Standard.  Anticipating this requirement, many of the newest VSB integrated circuits being introduced also incorporate demodulation for the U.S. SCTE cable standard as well.





Dual-mode terrestrial and satellite set-top boxes are already widely available in the U.S.  Indeed, the vast majority of ATSC set-top boxes now support the reception of direct-to-home satellite services as well.�  The degree of interoperability achieved has far more to do with market demand for products that combine modulation schemes than with the names of the modulation schemes.  If there is a demand for receivers or set-top boxes that combine terrestrial, satellite and cable reception capability, then those products will be delivered, regardless of the names of the standards involved.  However, as noted above, these capabilities can be combined more easily and less expensively with the ATSC/VSB modulation scheme than with the DVB/COFDM modulation scheme.  





And although the ATSC doesn’t have reliable data on the degree of deployment of DVB satellite and cable services, we suspect that the Consultation Paper is incorrect in assuming that these services are more widely deployed than the satellite and cable standards used in the U.S. and related to the ATSC Standard.  In the U.S., there are just under 15 million DTH satellite customers, about 10 million using the DirecTV system and a bit less than 5 million using the Dish Network operated by Echostar, which uses the DVB-S system.  In addition, there are 10 million digital video cable customers in the U.S.  Thus, there are already substantial markets in the U.S. that ensure that it will be economical to offer receivers and set-top boxes that support multiple delivery media.  Indeed, as far as we know, there is not any appreciable penetration in Europe of DTV receivers that combine terrestrial reception capability with either satellite or cable reception capability.  In the U.S., virtually all ATSC set-top boxes now also contain satellite reception capability, and dual mode terrestrial/cable receivers and set-top boxes are expected to become commonplace in the near future, with the necessary combined demodulation integrated circuits already available in the market.  





Interoperability is important, but the exchange of programs between various delivery media will be at least as easy to accomplish with the ATSC standard and the related cable and satellite standards used in the U.S. as with the DVB family of standards.








F.	Audio System





The Consultation Paper (at Section 4.17) appropriately recommends the use of Dolby AC-3 audio.  Dolby AC-3 was first standardized in 1995 by the ATSC for use in the ATSC DTV Standard.  Since then, AC-3 has become by far the most popular audio coding system for high quality entertainment, with applications in many areas, including:





LaserDisc


DVD worldwide, including Europe


ATSC DTV


DVB DTV


Cable TV


DBS (DirecTV and The Dish Network)





The AC-3 coding system supports modes ranging from monophonic up to full 5.1-channel sound.  


Many applications begin using AC-3 in the two-channel mode, and later transition to 5.1-channel surround sound for some programs.  All AC-3 decoders can decode any mode and produce an output suitable for the particular listener, whether the listener needs mono, stereo, or full �5.1-channel audio.  The system also offers important consumer features such as dialog normalization and dynamic range control.  Dolby Laboratories, the system’s developer, provides extensive support for the system from the point of production, through the distribution and transmission chain, and into the consumer products that decode and reproduce the audio.  �5.1-channel audio is of critical importance in delivering the surround sound aspects that make HDTV attractive, however, 5.1-channel surround sound is important for SDTV applications as well.  In fact, the vast majority of applications of AC-3 5.1-channel audio to date has been with SDTV pictures. 





With the ATSC Standard there is no issue as to what kind of audio to broadcast.  AC-3 is universally supported, so there is no ambiguity.  








G.	Requirements for HDTV





Whether or not to require HDTV is a policy decision for Hong Kong to make, but we strongly recommend at a minimum that the government of Hong Kong ensure that it does not implement policies that would create barriers to the offering of HDTV.  It is vital that program providers be given enough spectrum (or a large enough portion of a multiplexed bit stream) in order to offer HDTV.�  Broadcasters in Hong Kong need sufficient bandwidth to offer HDTV, or else they risk being left behind, offering a technically inferior service as compared to those that could be delivered by cable or satellite services, and that are rapidly becoming available by terrestrial broadcast, cable and satellite services in the U.S.  





Unless it is implemented carefully, with these concerns in mind, the separate licensing approach recommended in the Consultation Paper may well impede the introduction of HDTV.  In the U.K., multiplexes are used to provide multiple SDTV programs, often shared among several different service providers.  If one provider decides to upgrade his service to HDTV, three other SDTV programs may have to be terminated, something that will be close to impossible if they are offered by separate service providers who would have to agree to go out of business.  Indeed, there is no practical way for DTV service providers in the U.K. to upgrade their terrestrial DTV service to HDTV quality.�





V.	Conclusions





The ATSC believes that the tentative decision of the ITBB to adopt the DVB-T Standard for digital terrestrial television broadcasting in Hong Kong is premature and misguided in several important respects.  Our analysis of the Hong Kong field test data, by organizing the data into comparative tables and figures, shows the superiority of the ATSC system under Hong Kong’s specific conditions.  While the data is not nearly as extensive as in other comparative tests, it shows the same trend of superior margin for ATSC under field conditions (including indoor reception) and all laboratory conditions that affect spectrum planning and the assignment of transmitters to achieve universal service.





Indeed, we believe that the ATSC DTV Standard offers important technical and economic advantages that warrant its further consideration before any final decision is reached.  





We believe that consumer equipment will be more readily available from more suppliers at lower costs, if Hong Kong adopts the ATSC DTV Standard, especially for HDTV equipment and for receivers and set-top boxes that include all-format decoding capability and Dolby multi-channel audio.  In addition, we believe that the ATSC Standard offers more efficient schemes, compared to those specified by DVB, for carriage of captioning data, parental control data, and system information that merges all navigation and electronic program guide functions into a low-bandwidth data stream.  





We urge the IBTT to examine closely the recent results of the comprehensive comparative tests conducted by 30 major broadcast organizations in the U.S., and take into account in any final decision about a DTV standard the significant coverage advantages shown in those tests for the ATSC/VSB transmission system as compared to DVB/COFDM.  We also urge the IBTT to conduct further DTV channel planning studies to obtain a more complete and accurate assessment of the possibilities in Hong Kong.  In this regard, the IBTT would be well advised to investigate on-channel repeater usages of VSB and other means for obtaining additional DTV capacity using the ATSC/VSB standard, and to complete coordination studies with China-Mainland before choosing a DTV standard.





If Hong Kong shows further interest in adopting the ATSC DTV Standard, the ATSC will work with the IBTT and other interested parties, including those in China-Mainland, to finalize a standard for 8 MHz VSB and to develop concrete plans to ensure the availability of 8 MHz VSB equipment to support provision of DTV service in Hong Kong using the ATSC Standard.  





The ATSC appreciates the opportunity to offer these comments on the tentative conclusions of the IBTT, and we pledge our ongoing support toward bringing the benefits of digital television technology to the people of Hong Kong as rapidly and effectively as possible.











Attachment:  ATSC Comments on Hong Kong Tests of DTTB Systems and Comparison of Results for ATSC, DVB-T and ISDB-T


� According to the FCC’s plan, at the end of the transition to digital television, the U.S. government will recover 108 MHz of extremely valuable nationwide spectrum, or more than 25% of the spectrum currently devoted to television services.  The auction of such spectrum will return billions of dollars to the U.S. treasury, but even more important will be the economic growth and development spawned by additional and new wireless services that will eventually be offered over this newly available spectrum.


� These figures supersede the now outdated information referenced in the Hong Kong Final Technical Report at p.6.


� See “DTV Guide,” January 2001, published by the Consumer Electronics Association and Twice Magazine.  The key information from this booklet can be found on the TWICE web site link: http://www.twice.com/DTVcharts/index.html


� Because the Broadcaster report is rather voluminous, it is not attached directly to these comments, but is being sent today to ITBB by express mail on a CD ROM disk.


� Since the report of these U.S. broadcasters’ test results was released, certain parties have attempted to discredit the results, claiming that the COFDM receiver used in the test was not appropriately configured for the specific testing environment, and that those who provided the receiver were not aware of its intended use.  Such claims are demonstrably false, as detailed in an attached letter that responds to these charges.  The letter is from the National Association of Broadcasters and the Association for Maximum Service Television, who acted as co-managers of the broadcasters’ testing program.


� The FCC press release, its Report and Order and Further Notice of Proposed Rulemaking, and separate statements of four commissioners are all available on the FCC web site at www.fcc.gov.


� Among other things, several new organizations have been formed, including Geocast, iBlast, and the Broadcasters Digital Cooperative, which are aggregating portions of broadcast station bandwidth on a national basis in order to assist broadcasters in delivering data broadcast services to their viewers.  


� Singapore is apparently devoting its initial DTV implementation efforts to mobile services that will deliver advertisements to “captive” viewers commuting to and from work on mass transportation systems.  Each country is free to use DTV for the purposes it finds most attractive, but one might hope that the promise of digital television is not limited to this type of application.  In any event, as far as we know, it remains unclear whether this mobile service works technically, much less whether it will succeed in the marketplace.


� This was accomplished through a voluntary industry program, without requiring any specific FCC regulation.  The ATSC and CEA jointly established a voluntary self-certification program to ensure that all receivers provide all-format decoding.


� Although HDTV is clearly expected by key leaders of the U.S. Congress, the FCC does not specifically require U.S. broadcasters to offer any HDTV.


� The lack of all-format decoding in DVB receivers is not due to any deficiency in the DVB Standard itself, but only in the way in which it has been implemented in integrated circuits.  The Hong Kong SAR or any region or country considering a DTV standard, whether it plans to offer HDTV initially or not, and no matter what DTV standard it ultimately adopts, should demand that receivers offer all-format decoding, in order to avoid creating an insurmountable barrier to the provision of HDTV.  


� Of course, as noted previously, ATSC equipment used in Hong Kong would not be completely identical to that used in the U.S. and other 6 MHz countries, because we assume that Hong Kong would want to use 8 MHz VSB transmission equipment and the ATSC Standard for Coding 25/50 Hz Video (A/63, dated 2 May 97).  Alternatively, Hong Kong could use 6 MHz VSB equipment, but this would only deliver approximately 75% of the bit rate available with 8 MHz VSB.


� These ATSC set-top boxes support either the DirecTV satellite transmission scheme or the DVB-S transmission system used with the Dish Network DTH service offered by Echostar.  


� Section 6.9 of the Consultation Paper, at footnote 6, erroneously states that HDTV service will take up the bit-rate capacity of a full multiplex.  In an 8 MHz channel, the ATSC standard can deliver approximately 25 Mbps.  This bit rate could support one or in some cases two simultaneous HDTV programs, several SDTV programs, a virtually limitless variety of data services, or combinations of all of these.  Even with the most demanding HDTV material, e.g., fast action sporting events, there would be substantial capacity remaining for one or two simultaneous SDTV programs, plus a tremendous amount of data.


� A previously noted in Section IV-D of these comments, the lack of all-format decoding in DVB receivers also imposes a barrier on any introduction of HDTV in the U.K.
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