Carnegie Mellon University

46-875 Corporate Telecommunications Networks
Term Project – Interactive TV Today

By Chao-Chin Wang, Chih-Kung Wang, Yuzo Ishida

Abstract

Popular of the Internet and personal computer has leaded the digital market into a trend of convergence. The rise of interactive TV idea has then become more realistic and interesting.  Think about sitting in front of your favorite armchair, with your remote control, search for a movie or an old television show, and watch it there and then without having to move?  Or check your email, manage your investing portfolio and browse the web pages in your own television.  This brilliant idea of interactive has failed in early 1995, but now it come back again. Millions of homes in the United Kingdom and Western Europe today enjoy interactive TV over digital satellite, cable or terrestrial broadcasting. Now U.S. will begin their similar interactive TV operations in 2000.
1.  Introduction

1.1 Why is the idea of Interactive TV initiated?

Television has become part of our lives. It has helped to shape the twentieth century, has become deeply entwined in commerce and politics and continues to shape our personal views of the world. Interactive television, this phrase brings together two of the most powerful ideas of the past century: the interactivity made possibly by the digital computer, and the most powerful communication medium in history. The name represents convergence in action.1
In the mid '90s, fruitcakes such as Oracle's Larry Ellison and TCI's John Malone convinced the gullible press that interactive TV was just around the corner. We'd soon be shopping, banking and emailing from our TV sets, they told us. Interactive television never materialized, of course, but like a mummy from a tomb, interactive television has arisen again. While we've all been focused on PCs and the Web, the television is contending as the mainstream access method of the future.2
1.2 Broadcasting vs. Two-way communication
1.2.1 Flexibility and Interactive
Interactive TV means allowing the viewer to interact with the television set in ways other than simply controlling the channel and the volume and handling videotapes. Typical interactive TV uses are selecting a video film to view from a central bank of films, playing games, voting or providing other immediate feedback through the television connection, banking from home, and shopping from home. 

Interactive TV involves adding a special "set-top unit" to the existing television set. In addition, other installation and infrastructure arrangements are required, depending on the particular approach. Most services involve offering special programming, news, and home shopping and a number offer video-on-demand and home banking. Since interactive TV still requires a considerable investment by both the service provider and the consumer and because interactive applications are still being explored, it is somewhat difficult to predict how soon it will become widely deployed. 

Interactive TV can be provided through a cable modem, which extends the TV cable bandwidth to your television set or PC. Satellite systems are going interactive. Millions of people get TV pictures via a satellite dish. Now satellite providers are building interactive services for them.

The protocols have to be truly interactive. As of present, the Internet is not very interactive. We can use some Internet software some places, and not other places (IE: MSOutlook cannot be used to access AOL account info). E-mail protocols must be standardized, and made more user-coherent. Moreover, Cable companies, ISP's, the FCC, and Telephone Service providers must collectively agree to a format that encompasses the above details, while making the delivery affordable and available. 
1.2.2 Better Service

Many television producers, technology, and media companies as well as "new media" enthusiasts today are turning their attention to an emerging medium, interactive television (ITV). ITV may transform mass media such as broadcast television and the Internet. For that to happen, changes must first come to the creative and production processes and business models supporting them. 

Specifically, TV uses certain technologies from the Internet to deliver graphical and informational elements on the same screen as a video program. Once transmitted over the air or via telephone wires and cables, these components are televised on top of video programming viewed on traditional TV sets, computers, and on other video-ready digital products.

It is well observed that many people go online while watching TV to chat in real-time or send email to others about the show. In an interactive TV context, people will certainly want to gossip, talk about their own interpretations, communicate directly with the show's characters or producers, engage in group-forming for loyalty clubs, collaborate with others on games, and much more. Ultimately, this may encourage and eventually require television producers to create shows, which consider the group and not the individual or the mass audience as a viewer unit.

1.3 Trend of Convergence
1.3.1 
PC vs. Television

Convergence, as the word suggests, is generally defined as the merging of home entertainment with computers and computing. With about 40% of American homes with some kind of home computer and about 90% of homes with at least one television, major manufacturers see those functions coming together into one seamless process.5
The idea is simple: create one piece of equipment (that is comprised of many parts) that serves as your TV, stereo, and home computer. You can sit on the couch with your family and monitor your favorite TV show, or simultaneously watch your favorite football team while checking their season statistics online. There is no need to work alone in your home office when everything happens in the living room.

On the entertainment side, the products currently available bring the best in home theater. All of them have the technology for the highest quality picture and sound, just like you get in your local movie theater. Sales for home theater-related components, like A/V receivers and big screen televisions, have been growing. 10% of people who have televisions in their homes have transformed their entertainment centers into Home Theaters. Convergence products give you the best in home theater and also the best in home computing.

When it comes right down to it, convergence is the logical next step in home entertainment. Ever since the advent of the laser disc player, and now with the introduction of the DVD Player, consumer electronics companies have been working with the movie studios and computer hardware and software companies to bring the highest quality entertainment experience into the home. It is not surprising that these companies have added all computing functions to the same machine for use in the living room. They enable you to combine the easy controls of your home electronics products with the interactivity of the personal computer

TV+PC?? or PC+TV??
Today a huge battle is raising and many from each side are claiming their side will prevail. Intel and Microsoft want the PC to be the integrator of the TV and PC. Television manufacturers and cable companies want the TV to be the integrator of the PC and the TV. As you read this both is happening and as new products are developed and improved we should see the differentiation fading.

As early as 1992, WinTV, a card for the PC allowed us to use Windows 3.1 to view television broadcasts through my PC. I could change channels and even cut and paste pictures from the television window.

Today, WEBTV has made an impact, albeit minor so far. But Microsoft was so impressed that it bought the company. A new version of WEBTV will allow the viewer to concurrently access the WEB and watch TV at the same time, a capability only available to those with PC TV cards.4
2. System Architecture and Current Player

2.1 Transforming 

Historically, the television industry has grown up around a key set of tools that have driven the overall structure of the industry. Examples include satellites, which provide an efficient means of broadcast signal distribution, cable plant, which effectively passes broadcast signals from satellites to homes and set-tops that began as simple frequency tuners. This set of tools provided the basis for the emergence of the cable industry a few decades ago.  In the main, the principles of this architecture persisted for over 20 years.

As we enter the broadband era, new tools are emerging and as they do so, the architecture will change - as well as the underlying market dynamics.  Terrestrial distribution of broadcast quality content over public and private networks is quickly becoming an important option that restructures the very nature of media distribution.  Cable plant is evolving to handle broadcast, narrowcast and point-to-point media and services simultaneously. In the home, what was once a tuner is quickly emerging as an advanced processing platform.
2.2
Architecture and Components

While we focus on the major media and content provider in the home – PC and television, the trend of convergence leads the television to be more interactive.  Think about when you sit down in front of your television and you could search for a movie or an old television show without switching around the channels or force to watch those programs you don’t’ like.  Moreover, you can even browse the web pages, check your email or deal with your bank portfolio with just simple click on your own television.

In order to provide any of the services mentioned above the following components are required:

1. Content – Any form of source material the content provider would like to transfer and present to the user such as movies, games, news, advertisement, sounds, images, etc. 

2. Compression Capabilities – Digital signal could be compressed to increase the efficiency of transferring the data and signal could be enhanced with computers. Digital signal has much more benefits than traditional analog broadcast signals. Digital signal is possible to have nearly perfect replication of the data and it is very easy to do the error correcting, that is, end user could usually get a perfect image signal.  
3. Storage Hierarchy and Control System – Even videos and image data are stored with compressed form; billions of records still require enormous amounts of storage space.  In order to let control system be able to service all the requests quickly, hierarchy storage or better algorithm to store this large amount of data is needed.
4. Transmission System – Of course, the birth of the interactive TV idea is due to the coming of the broadband era.  High-speed links are required to deliver the vast amounts of information in a timely manner.
5. Return Path – In order to achieve a fully interactive system there needs to be a signal going from the user to the Control System carrying the users’ requests.
6. Set Top Box – An addressable communications box is needed to decode the digital signals from the content provider and also it should provide the functions for user to interactive with the Control System.
7. Remote Control and Navigation – Compared with traditional television, interactive TV has more complex functions, so a user-friendly navigation system is needed.  That includes the inputs devices and navigation interfaces.
8. Subscriber Management - Trend of convergences facilitate the end user, but it is the very convergences make the management system become extremely complicated. Sophisticated systems for administration, billing system and encryption will be the first problem that aroused. 
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Figure 1

2.3    
Current Player

 A small U.S. sampling: 
	Company 
	Name
	Location
	Technology
	Services 

	Bell Atlantic
AT&T 
	FutureVision
Tele TV
	Dover Toms River, NJ
	Phillips set-tops 
nCUBE servers Switch Digital Video 
	Near VOD Pay-per-view Shopping 

	Bell Atlantic
AT&T
	Stargazer 
	Fairfax, VA 
	Stellar One set-tops
nCUBE servers AT&T ADSL 
	VOD Internet 

	Time Warner 
	Full Service Network (FSN)
	Orlando, FL 
	Fiber to curb
	VOD, games, shopping, postal 

	TCI
Microsoft 
	MS Network
	Redmond, WA 
	General Instrument 
Hewlett Packard
NEC 
	VOD, games 

	Cox Cable 
	no name 
	Omaha, NE 
	Zenith set-tops
an Hybrid Fiber Coaxial 
	VOD, an NVOD transaction 

	Southwest Bell 
	Little Richard 
	Richardson, TX 
	Fiber to curb
	VOD, games, 60 channels 


3. Industry Impact of Interactive TV

3.1 Impact

Interactive TV will ultimately be a very powerful, pervasive way of accessing Net services. Article predicts interactive TV will transform television into a "utilivision" -- an always-on service that provides easy access to the Internet's most valuable activities. 

Moreover, interactive TV will dramatically impact the consumer economy. Expert predicts its ubiquity and ease-of-use will: 
· Expand online shopping and financial services 

· Upend the portal and markets 

· Create new consumer communications behavior (such as instant messaging during sports events) 
3.2 Trial and Error

During 1990’s, several companies tried create the interactive television business. In the mid 1990’s, Time Warner Inc. poured millions to provide the movies on demand service in Orlando, Florida. Microsoft bought startup WebTV in 1997, but the company currently just has 1 million subscribers.  AT&T corp (known as TCI in the past), Cox Communication Inc, Comcast corp did the same things. Generally, the investment of the interactive television service failed because this service just took little portion of the whole revenue. 

The most important reason of the failure of interactive television in the early trials is “expensive”. For the service providers, for example, they may need to replace the existing one-way cable links with the two-way links and change their own delivery architecture. In the interactive environment, the more precise delivery system, the better accounting system and dynamic advertisement system are required. In the perspective of subscribers, it is necessary for them to buy the set-top boxes and afford more expensive monthly than the traditional cable service. 

While many of these trials ostensibly failed as commercial ventures, they have been a very important learning opportunity for all the companies involved. Failures as well as successes are important in the development of technology. They have made people reassess what they mean by interactive television, what the broader technological issues are, and give all the members of the value network a chance to experiment with how the technology could really be useful to them.

Despite of the failed trials, many cable service providers still think they need to involve themselves aggressively. In December 1998. Leo Hindery, president of Tele-Communications Incorporated(acquired by AT&T), one of the largest cable operators in the country, knows new digital services are the key to his company's future. Hindery said he envisions that after the year 2000, some 80 percent of his customers will subscribe to digital video services, 30 percent will sign on for IP telephony, and 20 percent will use a high-speed data-over-cable service. "In three to five years 60 percent of my revenue will come from services I don't do today," he said.
4. Analysis

4.1 
Market size

Interactive television revenues will grow to more than $32 billion by 2006, according to a new study published by Myers Reports in partnership with eMarketer.
The report says that recent interactive TV initiatives by America Online, Microsoft and other big names have revived consumer interest. It forecasts more than 20 million interactive television users by 2005.

"Interactive TV is still in its infancy, registering $665 million in revenues at year-end 1999," said Jack Myers, chief economist and & CEO. "As technology continues to improve and penetration increases, ITV revenues will soar." The report includes a survey of media company executives; almost 62 percent of who said the prospects for interactive TV has "increased significantly" in the last year.3
4.2
Online digital TV set-top boxes and related products/services

By 2005, 91 percent of U.S. homes will be online. About 90 percent of them will use a PC, but 73 percent will also have interactive TV or other Net device. Sales of interactive TV appliances, such as online digital TV set-top boxes and advanced games consoles, will reach $2.4 billion in 2000, an increase of 107%. Sales will peak at $4.8 billion in 2003 but will decline to $4.2 billion in 2005. Shipments, however, will reach 7.4 million units in 2000, and rise at an average growth rate of 44per cent a year, reaching 26.4 million units a year by 2005. Currently about 43% of cable households have a set-top box: 31 million of 72 million cable homes in the U.S. and Canada. Assuming that the above-mentioned digital services becoming increasingly popular, set-top box penetration could increase to over 60% and the number of boxes per home could increase from a measly 1.65 to 2.5 over the next 5 years. That would imply a set-top box opportunity of 108 million units, and at $240 a unit, that's $25 billion in the U.S. market alone. These new set-top boxes need new back end infrastructure and different type of cable, which amounts to another $10 billion market. By 2005, 63% of US households will own digital set-top boxes, while only 6% will own an IDTV (Integrated Digital TV set). 
[image: image2.png]


Market Forecast - US and Europe
	 
	1999
	2000
	2005

	US households with IDTV receivers
	0.1%
	0.3%
	6%

	US households with digital set-top boxes
	16%
	23%
	63%

	European households with IDTV receivers
	Negligible
	Negligible
	<1%

	European households with digital set-top boxes
	8%
	13%
	49%


By 2005 in worldwide, iTV will reach 35% of households.6 

4.3 
Customer Preference (Products, Service, Cost)

Currently many people have Internet access as well as cable to watch television. To minimize installation cost, converge two boxes, PC and TV, and enjoy the interactive world, customers want to utilize current assets such as telephone line, cable, and Internet access environment fully.

Let’s take AOLTV as an example to think about customer preference more concretely. AOLTV brings some of the most popular AOL features and services to members' TV sets, enabling them to access their e-mail, send instant messages using the Buddy list® service, chat and even browse the Web—from anywhere [image: image1.wmf]Electronic Content
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they watch TV
All customers’ need is a television and phone. The AOLTV package includes 
everything else.
In AOLTV package customer will receive:
· AOLTV set top box with 56K modem 

· Wireless Keyboard and Remote with batteries 

· Coaxial/RCA cables 

· Phone cord/Phone splitter 

As you realize, customers needs to keep Internet access to use interactive service as well as cable communication. If they want to use telephone while enjoying interactive television service, they have to establish a new telephone line. Customers may prefer complete converged single line to have interactive service.

AOL TV provides discount for current millions of AOL users for this new service. The new service will enable them use interactive access from next month, July 2000 by paying about twenty dollars.

In summary, more technically accustomed users, who have already experienced Internet, can accept the new interactive service relatively easily compared to those who did not have much experience of network era around 1995, when Interactive TV was originally born.

4.4  
Business Strategy and Trend
4.4.1 
Environment
As we mention in the previous section, several major factors cause the failure of the interactive TV in 1995.  Those includes 1) High entrance barrier, 2) Poor technology environment (Internet is not popular and the price of personal computer is relatively high).  Although the idea of interactive TV is fascinate, however, it couldn’t dominate the market at that time.

Recently, several major telecommunication company mergers made the environment even more mature and start to brew the interactive TV idea.    The merger has several benefits.  As we know, interactive TV is a product of technology convergence.  Therefore, it needs to combine many current industries vertically or horizontally. The merger could not only provide the better financial support, but also facilitate the technology integration.  Moreover, it makes the process of decision making faster and accelerate the birth of the industrial standards.

In the other hand, the popular of the Internet and personal computers also drives the interactive TV idea into an attractive position in the market. People became more familiar with the idea and believe it will be the future.

4.4.2 Competitor Analysis
Currently, the most prominent competitors in the field are American On Line and AT&T.  We would like to give a brief analysis for theses two companies.

AOL with Time Warner –
In the largest merger ever, leading Internet provider AOL has bought Time Warner, the world’s largest media company, for about $166 billions stock.  By combining their forces, the two conglomerates will create an empire that spans magazines, movies, cyberspace and the cable industry. 

As Steve Case (chairman of AOL) said, “The merger will launch the next Internet revolution,” “adding Time Warner will offer an "incomparable portfolio," including the Internet, broadcasting, cable, film, music, magazines and books”. 

While AOL is thinking to provide better services to customers, the nature of the company will make interactive TV even more popular.

With the importance of Internet and improvement of the technology, the idea of interactive television is knocking again. Recently, America On Line (AOL) merged Time Warner Inc and launched its own interactive television service, AOLTV. Why AOL is so brave to enter the business where others have flopped? AOL has 22 million subscribers who surf the Internet, read/send emails, trade stocks, and zap off instant message. AOL thinks they would like to do the same things from their TVs if the same functions and features can be provided in television. “There are the people the most primed to do interactive things on their TVs,” said Barry Schuler, AOL’s president of Interactive Services Group. 

AOL probably realizes the trend of free Internet dial-up services mainly brought by NetZero. Thus, with its pending $183 billion merger with Timer Warner Inc., AOL bets its future on the combination of the data carrier and the content provider. AOL starts to use content as lock-in mechanism to sustain the number of subscribers. 
AT&T and TCI – 

In June 1998, AT&T announced a definitive merger agreement with Tele-Communications, Inc. (TCI). The agreement calls for the formation of a new subsidiary, called AT&T Consumer Services, which will be comprised of AT&T's current consumer long distance, wireless, and Internet services, as well as TCI's cable, telecommunications, and high-speed Internet businesses. 
Just few days ago (June 21, 2000), it has lunched “enhanced TV Guide” in Pittsburgh area. Although enhanced TV guide is not a fully interactive TV, but based on this, we can foresee its future according to the efforts made by these two companies.

4.4.3 Problem Analysis

Interactive TV just starts over again and has shown its promised future; however there is still ways to go.  Here, we have addressed several factors.  Since they are very complicated and broad, we will focus on billing and advertise System in the following section.
Problem Factors:

1. Wider distribution of enhanced TV software or enabled set-top boxes.
2. More relationships with collaborators and business partners to build access and revenue. 
3. Continued improvement of the development of successful business models. 
4. More tools and services for advertisers, content producers, and broadcasters.

5. Band width still a problem. 
6. Challenge to create billing system - too much focus on set top. 
7. Not enough people have all production skills necessary. 
8. People may still remain passive. 
9. Some platforms still require big facility upgrade. 
10. Overly complex enhancement programming may overwhelm the user and show. 
11. Size of video window and screen presentation always a challenge. 
Billing Policy

In the traditional cable television service, there are three categories of signals on which the billing policies rely: 

a. Super stations – local stations that are distributed nationally over satellite and became mini-networks 

b. Specialized channels for news, sports, weather, education, shopping, etc. 

c. Movie channels such as Home Box Office. 

Cable subscribers are offered a variety of video service. The fundamental service required for all subscribers are called basic. Off-air channels, some distant channels, and some satellite-delivered channels are included. Pay television consists of premium channels, usually with movies and some special events, that are offered as optional channels for the extra fee. Some cable system providers offer pay-per-view (PPV) programming which is marketed on the program-by-program basis. Movies and sports events are the mainstream of the PPV programming. The ordering mechanism of PPV programming usually involves the automated telephone line or the two-way cable. 

Because the emerging interactive television emphasizes the right to choose and customize content, the existing package-based billing policy is no longer suitable in the next-generation interactive environment.

Because of customization, pay-per-view becomes more important. The interactive television environment can offer users the interactively and instantly customized content. For example, users can request movies they want at home and the signal will be delivered in the on-demand fashion. In the users’ point of view, the interaction television provides flexibility and convenience. Furthermore, subscribers just need to pay what they already watched whereas subscribers within the same package pay the same amount of monthly fees.   Most of the existing interactive television systems adopt the hybrid billing policies which still require subscribers to choose packages as in the traditional cable systems and provide pay-per-view based content, e.g. recent movies and special sports events.

Besides, other digital services complicate the billing policies. For example, how to bill or bundle the IP telephony, net access service with the primary cable service will be crucial to grab the market share and revenue. 

Advertisement Policy

The revolutionary impact of the interactive television is advertising. Theoretically, TV commercials are an extremely effective form of advertising when they reach the right audience, but television has never before been able to deliver targeted commercial messages to specific groups of viewers. 

Interactive television offers advertisers pinpoint accuracy and maximum effectiveness when delivering commercials, based on the general demographic profile of a region or on the specific profile of an individual household, which is generated by the specific software within the digital set-top in the home. The interaction can provide the following, which never happens before:

· Allow advertisers to target messages to each addressable digital set-top terminal;

· Enable viewers to choose television spots of interest to them;

· Provisions for system-wide and local advertising insertion into digital cable channels;

· Give advertisers individualized tagging capability for each digital set-top;

· Enable true accountability of when a spot was shown in each home;

· Empower customers to receive additional information (video, audio and/or data) on products during or after commercials; and

· Air spots in the appropriate language for specific homes. 

What is emerging as an important touch point in the company's business strategy is a participation in advertising revenues. Through technology, code is embedded in the TV set top boxes, which stores viewer choices made with the TV remote control. Content including the advertising message can be tailored to the profile created by those choices. The seamless switching of separate real-time feeds enables a selection among four messages to be broadcast to that profile. This targeted approach offers greater accountability to advertisers while also offering greater cost efficiencies. Targeted addressable advertising will therefore generate incremental ad spending. Another potential revenues from advertising are digital ad insertion. Roughly 30% of TV advertising is local. Inserting a local advertisement is going to take the significant portion of the advertising revenue. 

4.5 
Future

The future of interactive television looks bright. This technology will be just as exciting and even more powerful then the invention of the TV or radio. We are at the threshold of a new era. Not only will users be able to access over 100 channels of television broadcasting, they will be given the power of a new sense of service and convenience that will enable consumers to retrieve information, shop from home, participate in governmental forums, play the latest games with partners around the world, and order video-on-demand through simple interactions with their television set. The interactive TV marketplace holds great promise for the future of communications, information, and entertainment.
Currently there are three separate domains that interactive television will seek to bring together. These domains are that of computers, communications, and entertainment. As you will see by the following mentioned features of interactive TV, these three separate domains are eventually going to merge and become one. 

4.5.1
Information/shopping
The next thing that interactive TV will allow its customers to do is to actually shop for anything that you can think of right through your TV. Instead of having to pick up the phone and dial "The Home Shopping Network" or physically go out to the mall, you will be able to point and click at which items you would like on your TV screen. You will even be able to see what they look like on you through the creation of a virtual person that will look exactly like you. You will not only be able to try on clothes, but you will be able to try on make-up, or see what you would look like with a different hairstyle. Just think how much easier it is going to be to do just about all of your shopping, and in addition you will not be limited to geographical area. The possibilities here are truly endless. 

4.5.2
Communication
Another service that interactive TV will eventually offer is the ability to be able to talk with anyone in the world through your television. That’s right, video and data conferencing will be done right through your TV. Of course both parties will need a video camera to be able to see one another, but that will be the standard at that time. When you place a call in the future you will not only be able to hear them, but you will also be able to see them as well.

4.5.3
Entertainment
With more advanced technology, such as digital broadcast, viewers can exercise more control, even selecting different camera angles in a sports broadcast.
Kids will no longer be interested in Play Station or Nintendo; they will be able to play their video games interactively with each other. Not only will they be able to play with their friends, but also they will be able to make "web buddies" by playing their games with other kids all over the world. Along with video games being shared interactively, their parents will be able to participate to group forums where they will be able to voice their opinions on issues that would in the past have been unfeasible.
5. Conclusion
Interactive TV has already experienced its failure in mid 90’s mainly due to its high implementation cost. Now it has arisen again with more advantages than it had before. Not to mention about more advanced technologies and affordable infrastructure, the biggest difference of environment compared to that in mid 90’s is a type or preference of customers in this market. Until the emergence of Internet, majority of people only had a long history of broadcast media, such as radio and TV. With the experience of Internet, they realized the power, value and needs of interactive communication through e-mail, web posting, Internet shopping, etc. At the same time, people want more convenient and easy devices in their households for everybody including elderly people and little kids. People will find more value on interactive TV than the total value on PC and TV because of convenience and user friendliness. If Interactive TV providers successfully educate customers about the value of convergence and characters of their products, the market will grow up much faster than we might expect.
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