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Executive Summary
 IPTV is the acronym for Internet Protocol Television, which is simply the use of Internet Protocol as a means of transmitting video to televisions. IPTV is distinct and different from streaming video to web browsers using IP. The IPTV service is delivered to subscribing consumers over a broadband connection to a set-top box. It is similar to subscribing to cable or satellite television, as it offers hundreds of channels and features like video-on-demand. However, there are two key differences:
 1. Each viewer receives an individual stream that makes the IPTV delivery platform a targeted “multicasting” technology as opposed to the “broadcasting” platform common to traditional television viewing. As such, IPTV permits more efficient bandwidth utilization (from the perspective of the service provider), and a richer, potentially customized, and interactive experience (from the perspective of the viewer).
 2. Due to the ubiquity of IP, IPTV can enable operators to overlay other,
 usually interactive, communication and entertainment offerings. For example, IPTV subscribers may also have interactive capabilities that will not only allow them to customize their viewing experience by, for example, combining sports programming with relevant statistical information. The use of IP technology can drive the convergence of other digital applications (e.g., Internet browsing, caller ID information, digital photography viewing) on to the home television.
 At the end of 2005, there were an estimated 3.3 million global IPTV subscribers. Various research studies1 project that 70 million users around the world will embrace IPTV by 2010, a compound annual growth rate of 80%. Currently, the Western Europe and Asia Pacific regions have the largest number of subscribers. France and Hong Kong have been the early adopters of IPTV. A closer look at these regions’ IPTV providers uncovers some key success factors for IPTV. First, capital expenditures for set-top boxes are a significant component of an IPTV deployment. The financial performance for IPTV rollouts is enhanced by low set-top box prices. Fortunately, set-top box and related equipment prices have been decreasing and should continue to do so. Second, IPTV’s penetration rate has been largely dependent on the pay-TV alternatives in that region. We believe countries with mid-level (15%-30%) penetration rates of digital cable and DBS represent a “sweet spot” for IPTV adoption. Third, subscriber acquisition strategies have a strong effect on the success of a rollout. Successful IPTV providers need strategies that can induce trial amongst their target market. For example, many Asian consumers are unwilling to pay upfront costs for TV service. PCCW, Hong Kong’s leading IPTV provider, does not charge any upfront service costs and offers a free set-top box. As a result, 85% of PCCW’s broadband users try their IPTV service.2 Once their customers sign-up, PCCW offers “A La Carte” channels as a competitive entry strategy, and in time migrates their new customers to “mini packs” to increase ARPU.
 1 See Appendix 2 Del Papa, John, NEC; PCCW Case Study: “Large Scale IPTV Deployment”, March 23,2006
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A key challenge for the majority of IPTV service providers (especially those with a telecommunications’ heritage) can often be the lack of media related expertise. Components of the IPTV architecture such as conditional access, digital rights management (DRM), and middleware require media specific systems integration capabilities. Program content acquisition may also provide a challenge for a company that has no experience working with content providers. Therefore, partnerships with strategic players in the IPTV value chain can help to overcome some of these challenges. The U.S. IPTV market illustrates some of the competitive pressures driving the push towards IPTV. For example, telecommunication companies’ (telcos) voice business is under significant pressure from mobile phones, VoIP and cable operators’ bundled offerings of Internet, cable and phone service (“triple play”). As a consequence, telcos are interested in offering their own triple play, and need video to do so. They thus are adopting IPTV as a defensive strategy against these competitors. New services such as IPTV should improve the customer experience and thereby reduce churn allowing for greater revenue opportunities and thus increasing the value of each telco customer.
 telcos are interested in offering their own “triple play”, and need video to do so.
 In Rural America, many small cable companies are at significant risk from both the onslaught of programming competition from DBS and the cost (using conventional technology) of complying with the FCC mandate to provide digital video services. IPTV provides these companies a cost effective alternative to compete with DBS while complying with the FCC mandate.
 IPTV provides a cost effective alternative to compete with DBS
 Satellites will play an important role in IPTV’s deployment in the U.S. Satellites are being used as transport mechanisms to deliver video content to the IPTV headends before distribution to the last mile. Several programming aggregators are emerging to address this part of the value chain. These aggregators secure distribution rights, encode, encapsulate, uplink and distribute programming via satellite. We believe these aggregators are enabling the adoption of IPTV by significantly reducing capital costs and lowering the barriers for IPTV operators to enter a market.
 10 million IPTV U.S. households over the next five years (forecasted by some research firms), this is virtually 100% of the household growth expected during this period, leaving zero net subscriber growth for the other multichannel providers
 The U.S. video market is largely saturated. Over 90 percent of the 107 million US households subscribe to either DBS or cable; after allowing for piracy, the number actually receiving services is over 95 percent by most estimates. If there are 10 million IPTV U.S. households over the next five years (forecasted by some research firms), this is virtually 100 percent of the household growth expected during this period, leaving zero net subscriber growth for the other multichannel providers and a resulting highly competitive market as growth will only come at the expense of other players. The biggest beneficiary of IPTV is likely to be the U.S. consumer, who should expect the benefits of greater choice and price competition. This may help force “a la carte” pricing and subsidization of PVR devices, among other items. Other winners are likely to be the rural cable and telco systems that can use IPTV to significantly upgrade their current offerings. The telcos benefit since they are in a position to compete with the triple-play offerings that the cable operators have been successfully offering for a few years. The losers are likely to be the major cable operators and the DBS companies. These companies, already battling a war with each other, now face the prospect of new entrants due to technology that will provide little benefit to them. Moreover,
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it will also force cable and DBS providers to improve service quality and the overall "value proposition". While major cable and DBS companies could upgrade to IPTV, their relative benefit would be less as they are already capable of offering hundreds of channels. The main benefit, in our view, will be to new entrants and small, rural cable operators whose offering can suddenly become viable.
 The main benefit, in our view, will be to new entrants and small, rural cable operators whose offering can suddenly become viable.
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What is IPTV?
 IPTV is TV programming delivered via Internet Protocol, a protocol responsible for delivering data from host to host over any internetwork. IPTV is a closed system, and programming is controlled by the operator. The programming is viewed primarily through a television rather than a computer. Once an IPTV signal enters the home, a set-top-box or “home gateway” decodes the signals which are sent to the television. IPTV is different from Internet TV which is TV programming delivered over the public Internet and a web browser and computer are required. With television through the Internet, shows are typically not live; consumers must stream or download a show onto their personal computer to watch the programming. Google, Apple, Yahoo and others provide such a service (see “Interactive Streaming Video” section for more details). Although we believe that the line between IPTV and Internet TV will continue to blur, for the purposes of this report, we discuss IPTV using the definition above.
 IPTV promises lower costs for operators because transmission is much more bandwidth efficient than traditional analog or digital broadcasting.
 Unlike conventional cable, broadcast or satellite television, IPTV is a “multicast” service. IPTV transmits only the stations actually being viewed by the end user. As a consequence, IPTV transmission is much more bandwidth efficient than traditional analog or digital TV broadcasting. Telecommunications service providers (telcos) view IPTV as a technology that enables them to use their IP based networks to offer multi-channel television services. Therefore, telcos and some rural cable companies are interested in IPTV as a strategy to compete in a rapidly changing television industry.
 Architecture
 The IPTV network architecture varies depending on the type of service provider, network design, and the provider’s internal resources and capabilities. For example, a large telco would have an architecture different from that of a rural cable operator. However, IPTV systems have common components that can be categorized into four areas: 1) the Video Headend, 2) the Core IP network and 3) the Access layer and 4) Customer premise equipment. An example of an IPTV network design can be seen below.
 Jul-06 7
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Exhibit 1: IPTV Network Topology
 Source: Cisco Systems, “Video/IPTV over Broadband Networks”
 Video Headend
 The Video or “Super” Headend is where video content is captured, encrypted and compressed so that it can be sent over the IP network. These headends require integration of a variety of hardware and software products such as satellite antennas, receivers, encoders and conditional access/digital rights management systems. A conditional access (CA) or digital rights management (DRM) system encrypts the television signals to prevent piracy of the video content. The signals are broken into digital packets, encrypted and sent to the customer’s IPTV set-top box. The set-top box is where the digital packets are reassembled and decrypted into a signal; this is how the image appears on the viewers’ television screen. The main providers of CA and DRM systems are NDS, Nagra, Viaccess, Irdeto, and Widevine.
 Core IP Network A service provider’s core IP network is designed to carry large amounts of data quickly, securely and reliably across expansive geographic areas to local distribution systems. The core IP network is similar to a “trunk” in a typical cable
 Jul-06 8

Page 9
                        

system. Cisco Systems, Juniper Networks, and others manufacture the networking equipment used to build these core IP networks. In some case (i.e. IPTV via Satellite) this core network can be implemented by satellite. As the video content reaches the edge of the network (i.e. a metropolitan area), other content and/or services can get aggregated before it is sent to the home. For example, local broadcast insertion and video on demand (VoD) servers can be aggregated at this stage of the IPTV delivery value chain.
 Access Layer The Access layer is the connection from the service provider to the customer’s home. IPTV may be distributed over various physical media such as telephone lines (twisted pair wire), coaxial cable or fiber optics. In some regions of new construction, optical fiber is being laid directly to new homes. In other areas, fiber will be laid to neighborhood "nodes," from which copper wires will extend to individual houses. Depending on the physical connection into the home, various broadband access technologies can be used to deliver IPTV. In most cases, telecom service providers are using variants of asymmetrical DSL (ADSL) and very-high-speed DSL (VDSL) to provide the required bandwidth to run IPTV. They are also beginning to use fiber technology like passive optical networking (PON) to reach homes while cable operators can continue to use data over cable service (DOCSIS). Downstream data rates are nearing 100 Mbps for certain access technologies (See exhibit below).
 IPTV may be distributed over various physical media and broadband access technologies.
 Exhibit 2: Evolution of Broadband Access Technologies
 Source: SkyWay Connect
 Jul-06 9
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Customer Premises Once the video signal reaches the home, the service provider places a home gateway such as a cable modem, router and/or a set top box which in turn is connected to the TV. Once decoded, the signal must be provided to each room of the house – through a home network. A variety of home networking technologies are in development to address this concern – these include wired Ethernet, WiFi, its successor technology Ultra Wide Band (UWB), Multimedia over Coax, power line and other technologies. Providers of such home networking technologies include Motorola, Cisco and Ruckus Wireless (see exhibit below for an example of various home networking considerations).
 …the (IPTV) signal must be provided to each room of the house through a home network.
 Exhibit 3: Various Home Networking Technologies
 Source: Cisco Systems, “Connected Home”
 Jul-06 10
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Set-top Box Options The set-top box (STB) consists of chipsets that decode the signals that are sent from the video headend. The signals must be decoded because the data is compressed using technologies that enable efficient delivery of multimedia content. MPEG-2 and MPEG-4 are two standards developed by the Moving Pictures Expert Group (MPEG) for video and audio compression technologies used to send television signals. MPEG-4 allows for higher compression gains, among other things, compared to MPEG-2. Higher compression or encoding gains enable more video content to be sent through the network. An evolution of compression technologies can be seen in the figure below. Exhibit 4: Commercial Availability of Encoding Technologies
 Source: SkyWay Connect
 But as consumers demand more bandwidth intensive applications such as HDTV, cable and satellite TV operators are looking at MPEG-4 as a way to get more channels out of their current infrastructure.
 Although MPEG-4 has been commercially available for some time, until recently, a cable or satellite TV operator has had very little urgency to use it. A typical digital cable system uses MPEG-2, and upgrading to MPEG-4 means upgrading the network equipment as well as swapping out their subscribers’ set-top boxes. But as consumers demand more bandwidth intensive applications such as high-definition television (HDTV), cable and satellite TV operators are looking at MPEG-4 as a way to get more channels out of their current infrastructure. For new entrants in the multi-channel-video arena, such as for example the telcos offering IPTV, there is a need to acquire set-top boxes for the proposed rollouts, and it makes sense for such new projects to use the state-of-the-art MPEG-4 technology for, among other reasons, greater capacity. For example, in order for telcos to transmit a HDTV signal there is a requirement for 19.5 Mbps of bandwidth using MPEG-2 encoding. This would take up the majority of capacity available through new DSL systems (24 Mbps). With MPEG-4 signals, however, the bandwidth requirement is only 6-8 Mbps for a HDTV signal, which can free up capacity to offer other advanced services. Currently, existing IPTV operators use
 Jul-06 11
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MPEG-2 to deliver standard definition television (SDTV), but they are also upgrading to MPEG-4 to offer HDTV. We will discuss telco’s IPTV rollouts in greater detail in subsequent sections of this report Set-top box prices are
 decreasing… and mass market acceptance should coincide with set-top box prices nearing the $100 per unit mark.
 Although IPTV and MPEG-4 are not mutually dependent, we believe the price of MPEG-4 based equipment and set-top boxes will be a major driver for the rollout of IPTV. New entrants starting an IPTV service would rather use MPEG-4 technology because it provides twice the capacity and prices for MPEG-2 & MPEG-4 set-top boxes are converging. We believe that mass market rollout of IPTV should coincide with MPEG-4 set-top box prices nearing the $100 per unit mark. There are a number of set-top box manufacturers, but Motorola and Scientific Atlanta (recently acquired by Cisco Systems) have historically dominated this market, especially in the U.S. The emergence of new “open” standards (i.e. MPEG-4) is likely to lower barriers to entry for set-top box manufacturers going forward. This is likely to increase competition and result in lower set-top box prices. Future set-top boxes will focus on the convergence of TV and home networks and the concept of a multimedia home platform. Set-top boxes will have more advanced technologies such as personal digital recorders, high definition television (HDTV), WiFi, a digital terrestrial television (DTT) tuner, and VoIP.
 Middleware controls the customer interaction through the interactive program guides and, therefore, plays a very important role in controlling the customer’s overall experience.
 Lastly, the set-top box is where the middleware client resides. Middleware plays a very important role in controlling the customer’s overall experience. The customer watches their IPTV programs via the program guides provided by the middleware. Middleware developers include Thomson/Thales, Minerva Networks, Myrio Corp., a Siemens company, Amino Communications (Orca), Espial and Microsoft.
 Jul-06 12
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IPTV’s Service Potential
 IPTV creates new capabilities along the video content delivery value chain for consumers, advertisers, content producers and distributors.
 IPTV as a defensive strategy Telecommunications service providers (telcos) are currently taking more interest in IPTV than cable, satellite or TV broadcast companies. The driving force behind this interest in IPTV is the telecom sector’s need to move away from ‘plain old telephony service’ (POTS). Competition from cable’s “triple play” offerings, VoIP, and wireless providers, has led to declines in revenue from wireline voice services for these telcos. For example, in the U.S., telephony revenues are declining 8-10% year over year. To help combat this trend, telcos plan to use IPTV as a means to offer a full suite of video, voice and data services. Telcos hope to reduce churn because subscribers will no longer have to go to their cable or satellite providers for multi-channel TV. IPTV can also improve ARPU as telcos take back some share of the customer’s wallet.
 Telcos are interested in IPTV as… a defensive strategy against cable operators offering triple play.
 Rural cable operators have also embraced IPTV as a way to improve churn rates and ARPU with “triple play” offerings (Read more in the “U.S. IPTV market” section).
 IPTV as a technology enabler Viewers can have more interactivity and personalization with the content and the days when the viewer can only watch a program passively may be coming to an end. As seen in the figure below, real-time television viewing has declined dramatically in the last 4-5 years driven by time-shifting viewing applications such as the digital video recorder (DVR) or Video on Demand (VoD) begin to gain more traction. As these applications continue to gain traction, we expect real-time viewing to soon represent far less than half of all viewers. Exhibit 5: Consumer’s TV Viewing Trends
 Source: Forrester Research
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IPTV is a two-way platform (though it is not always rolled out that way), meaning that customers can have the ability to send data upstream and receive data downstream much like using an Internet connection at home. Free-to-air and satellite TV operators’ networks are largely one-way broadcasts. The Cable and Telco operators have networks that are two-way. It's these two-way networks that can leverage IPTV’s potential. This inherent interactivity is also what separates CATV from IPTV. Although two-way communication is available on some CATV systems, many systems do not provide enough upstream bandwidth to make them an effective alternative for two way service since they need the downstream bandwidth to broadcast their channels
 IPTV is a two-way platform…IPTV’s interactive features could enhance the consumer’s TV viewing experience.
 IPTV’s interactive features could significantly enhance the consumer’s TV viewing experience. This could include personalized interactive program guides, using the television remote to check statistics of a sporting event, hundreds of hours of Video on Demand (VoD), multiple picture in picture (PIP) with metadata of observed channels, and search engine capabilities based on actor/title/director. For example, Verizon’s IPTV service, FiOS, provides their customers with one touch, on demand access to real-time local weather and traffic information. Subscribers use their remote control to display text-based weather and traffic on their TV screens without interrupting the program they are watching. Other information could include personalized news, sports scores and community information. In addition, IPTV can integrate the home television to the rest of the home network because IP is so widely used. Therefore, a person’s phone, computer and TV can ultimately have the ability to be linked or networked together. For example, if you miss a phone call, the TV screen will show an icon indicating you have a voicemail – alternatively, caller ID could show the callers on your TV screen before you pick up the call. A DVR can be programmed from a mobile phone. These are just examples of potential capabilities that IPTV helps make possible.
 IP’s ubiquitous platform enables the integration of a variety of digital services.
 Targeted advertising potential
 IPTV allows advertisers to utilize ad dollars in the most cost effective manner to target viewers in certain demographics and psychographic segments.
 Savvier marketers can use IPTV as an opportunity to efficiently target consumers. One benefit of IPTV is the ability to create niche marketing programs to benefit specific target markets. Doing so allows advertisers to utilize advertising dollars in the most cost effective manner to target viewers in certain demographic and psychographic segments. When the IPTV stream entering the household is being sent only to that household, it is possible to insert advertising unique to that household, or even the individual television set - IPTV advertising can thus be tailored towards consumer’s preferences. This is both beneficial for the viewer who does not want to be bombarded with ads for products they will never buy and beneficial for the advertiser who does not want to waste advertising dollars on consumers who are not in their target market. Cable and DBS operators with digital systems also have the capability to target advertising at the household level. A company called Visible World helps advertisers use commercials with different openings, various offers, and many
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different tag lines. A set of rules specifies when each element should be used to morph itself into the ideal commercial for each situation. IPTV advertisers may have even more granular targeting capabilities. Consider this example of a future application that could be implemented for IPTV advertisers: an IPTV subscriber is watching his favorite television show and he notices that he likes an actor’s shirt on the show. The technology can enable the viewer to navigate a mouse-like device (future television will likely include more advanced input devices) and click on the shirt to see the designer of the shirt and what retailer currently sells this particular shirt. By allowing advertisers to incorporate such interactivity into their TV advertising, IPTV offers the potential to become the supreme direct-response medium. Much like Internet advertising, the effectiveness of a specific TV commercial can be successfully measured with IPTV, thanks to its bi-directional nature. Each step along the way, valuable data is being recorded regarding the customer’s viewing and purchasing habits. Such data will support the design of creative promotions and new business opportunities.
 Targeted Content – new opportunity for programming
 Broadcasters can edit and repackage their existing programming to cater to niche audiences or create content with a higher relevance to local audiences.
 IPTV presents new opportunities for content providers and broadcasters to leverage their content aggregation skills while targeting specific viewers. In the figure below, a content originator can take either a traditional or innovative route when it comes to contributing content to the IPTV operators. Although the innovative route can add more costs to the content originators, the potential to differentiate IPTV from other pay TV services can be maximized. For example, broadcasters can edit and repackage their existing programming to cater to niche audiences or create content with a higher level of relevance to local audiences. Broadcasters can also work with the IPTV service provider to deliver multiple channels of programming catering to different target audiences.
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Exhibit 6: Approaches to Content Origination for IPTV
 Source: SkyWay Connect
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Market Opportunity Multimedia Research Group (MRG) forecasts that global IPTV subscribers will grow from 3.7 million in 2005 to 36.9 million in 2009. Forecasts from other firms like Infonetics Research project a more bullish 53 million subscribers by 2009. According to Parks Associates, a market research firm, 70 million users around the world will embrace IPTV by 2010, a compound annual growth rate of 80%.3 With projections and growth rates like these, it is no wonder that industry observers are starting to contemplate whether IPTV is the future of television. Even the most conservative estimates suggest very rapid growth. In order to validate the assumption, however, let us begin with a look at the current state of IPTV.
 70 million users around the world are projected for IPTV by 2010, a CAGR of 80%.
 Experience to date
 IPTV’s penetration rate has been largely dependent on the pay TV alternatives in that region…
 IPTV adoption around the world has been largely dependent on the pay TV alternatives in the various regions. Western Europe and Asia are the regions with the highest number of IPTV subscribers, with the U.S. market at a distant third. In the table below, many of the countries with mid-tier digital cable and DBS penetration rates have the most IPTV subscribers. We believe that the mid-tier of digital pay-TV penetration rates may represent a “sweet spot” for IPTV adoption. In countries like France, Italy and Spain, consumers have already been conditioned with the idea of paying for high quality, multi-channel, video services. Such consumers’ willingness to pay for TV services may thus create a particularly “accommodating” environment for another pay-TV alternative such as IPTV. The low digital pay-TV penetration rates are also favorable for IPTV due to the lack of competition in the region. However, the low digital pay-TV penetration rates could also signal a difficult regulatory environment in that country (i.e. China). And consumers in that country may also be unwilling to pay for TV and/or expensive set-top boxes due to the availability of a free, over-the-air, quality digital television (i.e. Germany).
 Mid-level penetration rates of cable & DBS represent a “sweet spot” for IPTV adoption.
 3 Iyer, Deepak and Sherf, Kurt; “Making TV Meaningful: Consumers and IPTV Applications”; Park Associates, www.parksassociates.com, 2006, pp.16
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Exhibit 7: Cable and DBS Penetration Rates by Country
 Source: Parks Associates
 Western Europe
 Western Europe is the region with the largest number of subscribers for IPTV. According to Gartner Group, a technology research firm, 1.7 million Western European households subscribed to IPTV in 2005. Gartner Group expects 17 million subscribers by 2010, a compound annual growth rate of 59%. In the three largest IPTV markets, France, Italy and Spain, cable and DBS penetration rates are 19% to 22% (lending credence to the mid-tier market penetration hypothesis previously presented).
 In W. Europe, Gartner Group expects 17 million subscribers by 2010, a CAGR of 59%.
 France is the largest and most competitive IPTV market in Europe. The leading service is France Telecom’s MaLigneTV, a video over DSL service started in 2003, with more than 200,000 subscribers.4 They compete with services from Iliad’s Free, Neuf Cegetal Group (100,000 subscribers) and cable operator Noos. The Gartner report predicts that almost half of Western Europe’s IPTV market will be based in France by the end of 2006. By 2010, it is expected that France will have 5 million subscribers, just under a third of the 17 million subscribers predicted for all of Western Europe. We expect competition to increase as Telecom Italia and T-Online International AG plan to launch IPTV services in France.
 The highly competitive marketplace in France has helped drive IPTV demand and technology in the region.
 The highly competitive marketplace in France has helped drive IPTV demand and the technology in the region. The marketing campaigns from various IPTV operators have educated the consumers on IPTV’s value proposition versus other pay TV alternatives. New services and features are being added to differentiate one IPTV service from another, which has led to a push for better technology from IPTV equipment manufacturers. For example, a new STB
 4 Lightreading.com, January 26, 2006; “FT Plans Euro IPTV Assault”
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solution by Sigma Designs, a chip designer, and Iliad, a STB manufacturer, is being shipped to Free’s IPTV customers in France. The solution consists of two boxes: 1) a multimedia box called HD Freebox and 2) a network box called ADSL Freebox. This STB offering integrates many technologies such as ADSL2+, high definition television (HDTV), WiFi MIMO, a digital terrestrial television (DTT) tuner, mobile telephony over WiFi, and a number of other functionalities.5 The Italian pay-TV market is a particularly attractive one for IPTV operators. Italy has no cable operators, an almost unheard of situation that reduces potential competitive pressure, and one of the fastest growing DTH platforms in Sky Italia. With only one other pay-TV alternative, IPTV operators are quickly entering this market. There are two operators offering IPTV services: Telecom Italia and FastWeb with potentially another entrant Tiscali, one of Europe’s largest ISPs. In Spain, Telefonica de España SA is the only player with significant IPTV penetration through its Imagenio service. Imagenio was launched about a year ago and has already signed up more than 200,000 subscribers. It has installed ADSL2+ technology to offer 48 TV and 15 audio channels, a portfolio of interactive information services, VoD, and 1000 hours of TV series, documentaries, concerts, video clips and news with subscribers able to control how they view the program (pause, play, fast forward, etc.).6 We expect the Spanish TV broadcasting market including IPTV to become more competitive as the government is aiming for a switch off of analog TV broadcasting by 2010. In the U.K., IPTV take up has been slow due to the high penetration rate of digital cable and DBS. However, we expect it to accelerate towards the end of this year and in 2007, when BT’s IPTV service, Freeview, is scheduled for release, and when BskyB’s recent acquisition of Easynet will enable it to start an IPTV service. Bulldog Communications, an ISP, is also likely to offer an IPTV service in the next twelve months. Kingston Interactive Telecom’s (KIT) recent failure portends a particularly difficult U.K. market. KIT, one of the first IPTV services in the world, shut down in April of 2006 stating competition as a key factor for its failure. KIT lacked economies of scale, (at its peak they had 10,000 subscribers), and had quality of service issues. Further investments could have been made to upgrade their dated IPTV network, but KIT’s executives decided not to throw more money at the operation. KIT’s failure points to the importance of developing a customer acquisition strategy that will build loyalty among a niche group of subscribers, especially in a country that does not fall into the “sweet spot” of digital pay-TV penetration rates. Deutsche Telecom is trying this in Germany.
 KIT, one of the first IPTV services in the world, shut down …KIT lacked economies of scale and quality of service.
 Germany has historically been a difficult market for pay-TV due to the availability of free, over-the-air, quality television, which explains the very low digital pay-TV penetration rate of 4%. Deutsche Telecom has partnered with a German pay TV company Premiere to offer the country’s first IPTV service called T-Home. They plan to show live soccer matches from the Bundesliga, Germany’s premier soccer league, to induce trial. Similar partnerships between broadcasters and IPTV operators may be a key success factor when deploying IPTV in countries that are, like Germany, difficult to market.
 Partnerships between broadcasters and IPTV operators may be a key success factor
 In the table below selected Western European countries are (with respective IPTV operators) ranked by estimated number of IPTV subscribers at the end of
 5 Press Release, Sigma Designs, May 30, 2006 6 Lightreading.com, January 3, 2006; “Telefonica IPTV Hits 200,000”
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2005. Please note that these numbers are rough estimates, mostly extrapolated from web based research from various IPTV newsletters, websites and research reports. Exhibit 8: Western Europe IPTV Services in 2005 Country Major Players Estimated Subscribers
 (2005) France France Telecom, Free, Neuf 700,000 Italy Fastweb, Telecom Italia 300,000 Spain Telefonica de Espana 200,000 UK Video Networks, BT, BskyB,
 Bulldog Communications (coming soon)
 30,000
 Germany T-Online NA Other Other Other Total ~1,700,000
 Source: Near Earth Analysis, see Appendix
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Asia Pacific
 IDC, a research firm, reported that in the Asia Pacific region, excluding Japan, IPTV penetration is expected to grow to 30 million subscribers in 2010 from 1.2 million in 2005, a compound annual growth rate of 90%. This region’s advanced broadband infrastructure, access speeds, and lack of pay TV alternatives has cultivated the IPTV market. As illustrated in the table below, many of the top 20 countries in the world, in terms of broadband penetration, are from the Pacific Rim.
 The Asia Pacific region…is expected to grow to 30 million subscribers in 2010, a CAGR of 90%.
 Exhibit 9: Broadband Penetration by Country
 Source: Telecompaper
 In this region, Hong Kong leads the way. Hong Kong’s #1 IPTV provider is PCCW, which has about 600,000 IPTV subscribers. PCCW does not charge an upfront service fee and offers a free set-top box. As a result, 85% of PCCW’s broadband users try its IPTV service.7 Once customers sign-up, PCCW offers “A La Carte” channels where consumers can pick only the channels they want. They use this method as a competitive entry strategy, and then migrate customers to more expensive “mini packs” of bundled programming to increase ARPU. PCCW continues to prove that this strategy is effective in garnering new subscribers while increasing ARPU over time (see exhibit below).
 PCCW does not charge any up front costs…offers “A La Carte” channels as a competitive entry strategy, and migrates their new customers to “mini packs” to increase ARPU.
 7 Del Papa, John, NEC; PCCW Case Study: “Large Scale IPTV Deployment”, March 23,2006
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Exhibit 10: PCCW ARPU and Paying Customer Percentage
 Source: NEC; PCCW Case Study
 In addition to the Hong Kong service described, Japan’s Softbank BBTV has about 180,000 subscribers and is adding new subscribers at a rate of 18,000 a month. In Taiwan, there are about 80,000 IPTV subscribers; this market is projected to grow to half a million users by the middle of 2006.
 China is potentially the world’s largest IPTV market…However; IPTV adoption will be at a slower pace due to poor access infrastructure and regulatory hurdles…
 Oddly enough, South Korea, the country with the 2nd highest broadband penetration has yet to start an IPTV service. The regulatory officials in South Korea are trying to balance the interests of various stakeholders, and they have slowed the adoption of IPTV. The turf war between the Korean Broadcasting Commission, Korean Cable TV Association and the country’s Information Minister has led to a delay in the introduction of IPTV with each side arguing the merits of related telecom and broadcasting related laws. In the case of South Korea, the difficult regulatory environment partly explains the country’s low digital pay-TV penetration rate (9%). Similar to S. Korea, China has yet to start an IPTV service and all eyes are on China due to its sheer market potential. China is potentially the world’s largest IPTV market with more than 30 million broadband subscribers at a 50% annual growth rate, and 360 million television viewers. In China, Shanghai Telecom and Shanghai Media Group (SMG) will be cooperating with Siemens to offer IPTV services at a national level. SMG is the only license-holder in the nation; they act as both a content provider and content aggregator. In-Stat predicts that China's IPTV subscribers will grow to about 4.5 million IPTV users by 2008.8 However, the rate of adoption in China may be at a slower pace compared to the countries
 8 “Telecom and Media Giants Work on IPTV”, Comtex News Network, December 23, 2005
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in the rest of the region due to its poor access infrastructure, regulatory hurdles and the government’s restriction on content. In the table below, selected Asian countries are ranked by number of IPTV subscribers at the end of 2005. As in the previous subscriber ranking table, please note that these numbers are rough estimates, mostly extrapolated from web based research from various IPTV newsletters, websites and research reports. Exhibit 11: Asian IPTV Services in 2005 Country Major Players Estimated Subscribers
 (2005) Hong Kong PCCW 600,000 Japan Softbank 180,000 Taiwan Chunghwa, Seednet 100,000 China Shanghai Telecom NA Other Other Other Total ~1,400,000
 Source: Near Earth Analysis, see Appendix
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U.S. IPTV market
 Although the U.S. IPTV market is less developed than the Western European and Asian markets, the U.S. market affords us a chance to analyze some of the competitive forces pushing IPTV, as well as the impact this new technology will have on a mature video industry.
 …the U.S. IPTV market is expected to grow to 10 million subscribers by 2010, a CAGR of 120%
 Estimates of IPTV vary widely, according to Parks Associates’ IPTV forecasts; the U.S. IPTV market is expected to grow to 10 million subscribers by 2010 from roughly 200,000 subscribers, currently, a compound annual growth rate of 120%. Other industry sources we spoke to suggest the number might be only half of Parks’ estimates. In any case, this is still a very rapid growth rate. If we assume 120 million households in the U.S., ~9% of households would have IPTV service. The exhibit below shows adoption rates of different technologies in the U.S. As shown, cable TV and DBS took 35 years to penetrate 50% of U.S. households, while other technologies did so in much shorter time frames. For example, television and the Internet took 9 years while the DVD player took 6 years to achieve the same market presence. In this context, for IPTV to capture 9% of U.S. households by 2010 is not implausible. However, this forecast should be more appropriately assessed in terms of the overall U.S. video market. Exhibit 12: U.S. Adoption Rate of Selected Technologies
 Source: SkyWay Connect
 …the U.S. video market is largely saturated
 The U.S. video market is largely saturated, with over 90% of US homes subscribing to a multi-channel service (analog and digital). Taking piracy estimates into account, one can assume that approximately 95% of US homes receive video from a cable or DBS service. As a consequence, net market growth is largely limited to household growth (about 1% annually). This means that new entrants, including IPTV operators, will generally need to acquire subscribers by poaching from existing platforms. Thus, almost every video customer an IPTV operator wins will be at the expense of a cable or DBS provider.
 …almost every video customer will be at the expense of a cable or satellite provider.
 In the U.S., cable dominance of the television market has been declining. When DBS started service 10 years ago, cable had almost 100% share of the multi-channel market (aside from about 2 million subscribers to large C-band satellite
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dish systems). Last year, DBS accounted for 27 million subscribers while cable had 70% of the market.9 In many rural states, DBS penetration is over 40%. As DBS has been able to take market share from cable, we expect that IPTV has the potential to take market share away from both. A further in-depth look provides suggestions as to how this may occur….
 .S. telco plans include IPTV
 ervices to their wireless business units, thus entering the mobile video market.
 ease revenue opportunities, and reate more value from each telco customer.
 he telco rollout
 ey watch the progress of Verizon and T&T, content to be followers in the area.
 erizon video deployment
 U U.S. telcos’ core business, which is voice, has been declining over the last few years because mobile phones, cable multiple system operators (MSOs) with “triple play” services, and VoIP providers such as Vonage have been chewing away at telcos’ core business. Currently, Time Warner cable alone has more than 1 million VoIP subscribers.10 Telcos have no choice but to offer video if they want to remain competitive in this changing industry landscape. In the short term, IPTV will afford telcos the ability to offer video services to customers. In the long run, telcos can potentially leverage IP’s ubiquitous platform to provide IPTVs Telcos are planning for these additional services to improve the customer experience and thereby reduce churn, incrc
 T Verizon and AT&T (formerly SBC Communications) are spending billions to be at the forefront of IPTV in the U.S. These companies are in the process of upgrading their current network infrastructure to support IPTV and other advanced data services by rolling out fiber across service territories. Qwest and BellSouth have been less aggressive as th
 Verizon and AT&Tin the process of upgradinnetwork
 A V
 ice areas. This franchising process is costly, time-consuming and doesn't scale.
 are
 g their current
 infrastructure…
 Verizon calls its deployment FiOS TV and it is characterized as a FTTP architecture (fiber to the premise) that encompasses both residential and commercial buildings. Currently, FiOS TV is similar to a cable service since Verizon is using RF overlay techniques to broadcast (MPEG-2) video over Verizon’s FTTH (fiber to the home) network. In this case, IP is only used for the VoD, data and voice portions of the FiOS service. Since Verizon has decided to use a mix of IP and RF technology, they are forced to obtain franchise agreements, much like a cable company, in all of their serv
 Verizon’s FiOS TVsimilar to a cable service and requirVerizon to obtain
 is
 es
 franchise a reements. gAlthough FiOS TV (in its current deployment) is not IPTV, the consumer benefits of increased competition in the areas where FiOS TV is available will be a key driver for IPTV deployment in the U.S. For example, Verizon’s basic FiOS package in Florida includes about 180 channels of digital TV and music and costs $39.95 per month. There is a monthly fee of an additional $3.95, $9.95, $12.95 for the set-top-box with SD, HD, HD+DVR, respectively. Verizon’s entry in Florida pushed cable prices down by about 15 percent, according to some
 9 The Bridge, Annual Review: Satellite – April 21, 2006 10 “Telcos Must Double Capital Investment to Succeed With IPTV Deployment”, Primedia Insight, February 28, 2006
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reports. Cases like Florida will most likely deter Congress from passing any legislation that requires new video entrants such as the telcos offering IPTV (i.e.
 T&T in the next section) operators to obtain local franchise agreements.
 T&T video deployment
 A A
 008 (at an estimated cost of $4 - $5 billion) is, unlike FiOS, a true IPTV service.
 -issue if future xDSL technology creases the bandwidth capabilities of copper.
 Exhibit 12: ADSL2+ Bandwidth Rate (Mbps) based on Fiber Proximity (km)
 AT&T’s FTTN (fiber to the node) upgrade is called Project “Lightspeed” and AT&T has branded its video service “U-Verse TV”. The FTTN architecture that will have the capability to reach 18 million homes across 13 states by the end of2 U-Verse is a switched service so TV channels are sent to subscribers as requested by them. The IPTV technology efficiently utilizes the bandwidth into the home thus allowing AT&T to use FTTN architecture instead of FTTP. However, because the FTTN architecture has last-mile bandwidth limitations, “triple play” limitations and simultaneous usage constraints arise – similar to other copper-wire delivered content such as dial-up Internet access. And like dial-up access, this could potentially be a nonin
 AT&T’s FTTN solution could have bandwlimitations if, for instance, a subscribewas requesting
 idth
 r two
 HD channels.
 Source: NEC; PCCW Case Study
 TVs each requesting a HD channel, there would not be nough bandwidth.
 In exhibit 12 above, we can extrapolate that a typical U-verse install 3000 ft (~ 1km) away from the home should have throughput capabilities of 16Mbps. If triple play services were being delivered, the 16 Mbps of bandwidth could be allocated in 3 parts: 1) 3Mbps for Internet, 2) VoIP and 3) 2 channels x 4Mbps standard definition MPEG 2 or 1 channel x 10Mbps of high-definition MPEG4. In this case, only 2 channels of SD or 1 channel of HD could be delivered at a time. If the user had two e
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Other telcos
 s anticipated merger with BellSouth may accelerate BellSouth’s TV launch.
 rk to offer a triple play package which includes IPTV ervice for $110 a month.
 ndle of television, telephone and Internet service is riced at $95 per month.
 icrosoft involvement
 BellSouth will conduct a market trial in the middle of 2006, and depending on results may have a commercial launch of its first full IPTV services in late 2006, or (more likely) early 2007. Given AT&T’s commitment to IPTV, as described above, AT&T’
 Smaller telcos are also offering IPTV services.
 IP It is not only the larger telcos that are looking into IPTV. Smaller telco players like Phonoscope, SureWest and Cavalier Telephone are delivering the triple play of services that has primarily been the domain of larger telco and cable companies. SureWest, based in Sacramento California, has spent $200 million building a fiber-optic broadband netwos Cavalier Telephone has launched an IPTV service in Richmond, Virginia using MPEG-4 compression. Cavalier receives the broadcast signal by satellite transmission, converts the programming to MPEG-4 and then distributes content to customers over ADSL2+. They deliver a full channel lineup of more than 150 digital channels including all local network affiliates and major national broadcasts. Cavalier’s bup M
 T&T is using icrosoft’s IPTV software platform and Alcatel network equipment.
 st is the one phone company that has ot yet signed a contract with Microsoft.
 initial deployment, and 2007 is when their services will scale broadly.
 A major difference between Verizon and AT&T is their choice of software and hardware providers. While Verizon is going with a best of breed approach, using a mix of hardware and software from a wide variety of vendors, AM Over the past year, four of the five major phone companies in the U.S. and others in Europe and Asia have signed contracts worth up to $400 million to use Microsoft's IPTV software. Those companies cover 75 percent of the U.S. and much of Western Europe. Globally, Qwen Microsoft says its software contains everything a carrier will need to implement an IPTV network from the routing of programs through the telco’s switched networks to the anti-piracy features and menu options built into a set-top box. Microsoft believes 2006 is the year of
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Rural America as potential IPTV market
 Rural telcos and cable operators have embraced IPTV as a way to compete with DBS.
 A “rural” area is referred to as the area outside of the 210 metro markets in the U.S. In high-cost-to-serve rural areas, 10% of all homes aren’t passed at all by a cable provider. These homes are not served because cable technology is too expensive to deploy in these low density areas. Therefore, in many rural areas, DBS is the only viable choice for multi channel TV service. As noted earlier, DBS penetration in some rural states is above 40%. According to Northern Sky Research, Rural America is one of the most natural markets for IPTV based on rising broadband penetration levels (see exhibit below). Moreover, the limited fiber and high capacity cable infrastructure in rural areas should encourage rural video operators to embrace IPTV, a more bandwidth efficient technology. Rural telcos and rural cable operators have started to embrace IPTV as a way to create a triple play offering to compete with DBS in these underserved markets. Exhibit 13: Rural Broadband Penetration Increasing
 Source: Pew Internet
 Rural telcos Rural telephone companies represent a potential application for IPTV. Many rural areas are served by rural cable operator with antiquated cable systems that represent an opportunity for telcos to leapfrog with improved technology. IPTV will allow rural telcos to offer an increased suite of digital services in addition to “plain old telephone service” (POTS), thereby increasing revenue opportunities and creating a viable business model for the future. Additionally, IPTV’s bandwidth efficiency should allow telcos to offer more channels than many cable
 IPTV can help rural telcos outperform small cable competitors who can not afford to upgradeto MPEG-4
 competitors with limited offerings.
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There are 900 rural telephone organizations in the U.S., including both independents and cooperatives. An example of IPTV leveling the playing field for such an organization is the case of Canby Telephone Association, a century-old cooperative in Oregon founded by farmers. Canby plans to begin offering television over its old-fashioned copper phone lines using IPTV. The 8,700-member Canby cooperative will thus offer viewers dozens of video channels.
 Rural cable Rural cable operators have the potential to greatly benefit from IPTV. There are 1,100 independent cable companies that serve 10 million subscribers in smaller markets and rural areas in all 50 states. The typical small to medium sized video media franchise (SMMF) has less than 20,000 subscribers and many have less than 5,000 subscribers.
 Independent rural cable companies serve 10 million subscribers.
 As indicated in the figure below, most SMMFs have analog or hybrid analog/digital cable plants. In many cases, rural cable operators have been unable to offer added tiers of service because of the limited capacity of their aging analog systems. Exhibit 14: Rural Cable Operators
 Rural Cable Company DemographicsFit for IPTV
 upgrade Subscribers
 Number of Cable
 Systems* SubTotal Digital OnlyAnalog &
 Digitaltoo small 1 to 99 3,776 3,776
 100 to 200 2,205201 to 300 937301 to 400 570401 to 500 350501 to 1000 824
 1,001 to 2,000 4672,001 to 4,000 3354,001 to 5,000 955,001 to 10,000 884
 ideal 10,001 to 20,000 1,296 7,963 9 4,156too large 20,001 to 30,000 341 2,521 327
 Total 12,080 14,260 9 4,483% of Total 0.1% 37.1%
 * Note: Cable company operators own one to many cable systems Source: SkyWay Connect Of the small cable systems with 30,000 subscribers or less, 62% are pure analog systems operating with 300 – 450 MHz. A 450 MHz system can have a maximum of 70 analog channels.11 Today, there are 8 million subscribers on 300 MHz cable systems with fewer than 36 channels.12
 11 Each analog standard definition video channel uses 6 MHz of cable plant bandwidth. 12 FCC 06-11, Twelfth Annual Report, “Annual Assessment of the Status of Competition in the Market for the Delivery of Video Programming”, March 3, 2006
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The small cable companies that service rural areas need a way to compete with DBS companies that are stealing customers away. One way would be to swap out their analog set-top boxes for MPEG-4 technology and invest between $500,000 to a couple million dollars in upgraded headend equipment to increase video channel capacity by 20 times. The greater compression from the use of MPEG-4 frees up bandwidth for additional services such as high-speed Internet access. Because the cost of MPEG-4 set-top boxes has been declining, it often makes economic sense for rural cable operators to make such a technological shift at this time. Thus, in most cases, an IPTV rollout will likely be done in MPEG-4 format.
 Rural cable providers can…increase their video channel capacity 20 times with MPEG-4
 Cable operators with analog systems are also facing pressure to comply with the FCC mandate13 to provide digital video. In many cases, smaller operators cannot afford to upgrade their systems to digital architecture, and IPTV can present a solution for these groups by allowing for digital upgrade without a significant capital investment (see “Satellites Play a Key Role in IPTV Deployment” section). In summary, because of IPTV’s technical and economic advantages to other alternatives for digital video delivery, this technology can allow rural cable operators to better compete against satellite and telco operators, and may be the most efficient way for rural cable to protect its incumbent position.
 National Organizations and Cooperatives push for IPTV The National Rural Telecommunications Cooperative (NRTC) and the National Telecommunications Cooperative Association are working together to promote IPTV in rural areas. These organizations represent more than 1,700 telcos and rural cable systems combined. The NRTC represents more than 560 locally owned and controlled telecommunications cooperatives and commercial companies throughout rural and small-town America. The rural utilities that make up NRTC offer services to more than 30 million rural households in the United States. The NRTC works with programmers to strengthen member businesses to promote economic development and improve the quality of life in rural America. Currently, the NRTC is in the process of securing proper and legal distribution rights for most of its popular programming services. It will make sure the IP distribution rights each telco will utilize conform to programmer’s requirements and applicable laws. In addition, NRTC plans to further simplify program rights acquisition by securing and managing the contracts while dealing with the programmers.
 NRTC plans to further simplify program rights acquisition by securing and managing contracts while dealing with the programmers.
 The NRTC has also announced trials with IP-PRIME, an IPTV based programming aggregator sponsored by SES Global. (SES will provide a centralized satellite-delivered IP video stream going over the company’s AMC-9 satellite. Telco customers must purchase a video hub which will receive the signal and move it to the carrier’s access network. See “Content Aggregators drive IPTV via Satellite” section for more information.)
 13 The DTV act is a federal mandate to transition the United States from analog to digital television broadcasting in mid-February 2009.
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IPTV deployment
 An IPTV deployment can involve a variety of things depending on the system architecture used. Generally, however, it involves new set-top boxes, usually MPEG-4, some new headend equipment and a good deal of systems integration. It also involves choosing middleware, conditional access/digital rights management system and a variety of other related applications that impact security, customer satisfaction and system management. A key challenge for the majority of IPTV service providers, especially with a telecommunications’ heritage, can be the lack of media related expertise. Components of the IPTV architecture such as conditional access, DRM, and middleware require media specific systems integration and network management capabilities. Smaller telcos and even rural cable companies that have yet to upgrade to a digital system will have to climb a steep learning curve to provide quality IPTV services. Strategic partnerships with systems integrators that have installed headend equipment and software can ease the deployment of IPTV. Larger telcos should also consider these types of partnerships as they move forward in their IPTV roll out.
 IPTV operators’ key challenge may often be their lack of media related expertise.
 Program content acquisition can also pose a challenge for an IPTV service provider that has no experience working with media companies. Established broadcasters have many decades of experience commissioning and delivering content. Telecommunication operators have none. The success of telecom operators in the IPTV space can rely heavily on their relationships with various content providers and programmers. Bargaining power tends be a larger issue for smaller operators than to a Verizon or AT&T, but the ability to find new and innovative content can be arduous for any sized company
 One area where telcos are attempting to differentiate themselves from incumbent MSOs is with niche programming (often termed the “long tail” in industry parlance). Demand for this type of programming is evidenced by the success of video file sharing, which largely consists of long tail content. The ability for IPTV providers to acquire and use niche or “long tail” programming may become a competitive advantage.
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Satellites’ Key Role in IPTV Deployment Satellite will be the likely delivery system for IPTV to telcos and cable systems as noted by Intelsat CEO David McGlade: "What they (telcos) are looking to do is bundle-offer a video entertainment package with their voice and broadband services without incurring a significant upgrade cost. This gives telcos a vehicle to have interactivity, video on demand (VoD) and a high-quality channel line-up with HD and SD so that they are in a position to compete with the triple-play offerings that the cable operators have been successfully offering for a few years."
 Satellite will be the likely delivery system for IPTV to telcos and cable systems…
 For conventional video distribution via satellite – where several satellites provide video in a variety of formats – the video is processed and encoded at a headend. For IPTV, the operators can build their own digital headend, but only at a significant cost. For each channel or group of channels provided over their system, a satellite antenna, a receiver, encoder and multiplex combiner are required before sending the signal over the outside plant. The cost of a multi-satellite headend starts at $750,000 and can be as much as tens of millions. In addition to this significant, front loaded cost, additional staff with specialized skills is required to create and operate a conventional all-digital system. Small cable operations and rural telephone companies may not have the resources and capabilities to build a multi-satellite headend.
 The typical multi-satellite headend starts at $750,000.
 Content Aggregators drive IPTV via Satellite Several content aggregators are building centralized headends to make IPTV deployment faster and less costly for IPTV operators. These aggregators secure distribution rights, encode, uplink and distribute the IPTV programming via satellite for the IPTV operator. In this solution, the IPTV operator will only have to build a single satellite, low cost headend to receive the signals from the content aggregators. At the IPTV operator’s headend, the signal is forwarded to the set top boxes with little processing required.
 Content aggregators are building centralized headends to make IPTV deployment faster and less costly…
 An example of an IPTV via satellite solution can be seen below. In this solution, a multi-satellite or “Super” headend in Florida aggregates the content and distributes the programming via satellite to various IPTV operators in the U.S.
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Exhibit 15: IPTV via Satellite Solution
 Source: Satmagazine, Vol. 3 No. 4 Although not shown in this diagram, most content aggregators are planning to perform the encoding & IP encapsulation of content, middleware, encryption/CAS and other services at the “Super” headend. We believe that these content aggregators are driving the initial deployment of IPTV in the U.S especially for the smaller cable and telco companies. The larger IPTV operators (i.e. Verizon and AT&T) can most likely aggregate content using their existing fiber infrastructure. Therefore, the most likely candidates for IPTV via satellite will be the tier 2 and tier 3 telcos and the rural cable operators. Each of these content aggregators is associated with a major satellite operator. These include:
 Ampiage Ampiage is Intelsat’s IPTV content aggregation service. Ampiage can redistribute IPTV content in both MPEG-2 and MPEG-4 format. They are aggressively signing up distributors of this service, but we are unaware of any customers.
 Auroras Auroras is affiliated with Telesat Canada. They are a privately held, development stage company founded in 2004. Auroras is a set-top box vendor that is planning
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to offer a MPEG 4 based solution. We are unaware of any significant progress in their development.
 Broadstream Broadstream is affiliated with Intelsat. Broadstream Communications has created IPTVConnect, a MPEG 4, 200 plus channel offering. Broadstream will use capacity on Intelsat’s newest satellite, IA-8. Broadstream holds the industry’s largest library of linear IPTV content rights from national programmers and, therefore, has the ability to deliver a full suite of local and national television content over its IPTVConnect video network. Broadstream also has Bstream, an IPTV content management and middleware platform and Media Services, an affiliate rights and marketing support services.
 IP-Prime
 IP-Prime is an offering by SES Americom. SES Americom formed an alliance with the NRTC to deliver 300-plus channels to rural telcos. IP-Prime’s MPEG-4 based solution will allow these rural telcos to offer triple play via IPTV. In addition to the alliance with NRTC, IP-Prime signed a deal with Bell South as part of their IPTV trials.
 IPTVComplete Eagle Broadband and GlobeCast (France Telecom subsidiary) offer IPTVComplete, a partial suite (<60 channels) of programming using MPEG 2 technology. 2 telcos have signed up for this service.
 SkyWay Connect SkyWay Connect is affiliated with PanAmSat/Intelsat. They are targeting the cable and rural telephone companies. The MPEG-4 based service will include 200 channels of standard definition television plus 16 channels of high definition TV. SkyWay Connect’s system integrator partner is ATCi. SkyWay Connect’s satellite partner is PanAmSat, the leader in the video transmission segment. Under this arrangement, PanAmSat will supply discounted transponder capacity, technical expertise, joint marketing efforts and its own significant and long-standing industry relationships.
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Internet Video is Evolving As we mentioned at the beginning, we believe that the line between IPTV and Internet video will continue to blur. While Internet video is NOT IPTV as defined in this report, it provides similar advantages in terms of targeting and interactivity. We therefore include a brief discussion of Internet video here. The world of Internet video has been a mixing pot of user-generated content and television style programming. User generated content has taken off via popular peer to peer websites like YouTube, a community website where users can share their home video clips with each other. The website has been growing rapidly mostly through word-of-mouth. Users are uploading 35,000 clips a day and watching 40 million a day. YouTube already has four times the traffic of Google Video, the nearest thing to a rival. Simply4me is a similar service that provides consumers with subscription-based, pay per view and free, on-demand programming featuring original and targeted shows. Simply4me focuses on niche and informative content. The network is one of the largest interactive TV networks in the world. Interactivity allows the viewer to manipulate the content, view content anytime. Simply4me transforms viewers into active users by incorporating audio, video, text, and animation into programming.
 The traditional media companies are also making their way into Internet video. Traditional media companies are offering episodes of their popular television shows and sporting events. For example, Disney will start offering ad-supported full-length episodes of four hit ABC programs "Lost," "Desperate Housewives," "Commander In Chief" and "Alias". This will be the first time that a network is making current episodes available for online streaming free of charge. On the other hand, consumers can download commercial-free episodes by paying for them. CBS makes episodes of its "Survivor" reality show available for online streaming just a few hours after the broadcast, but charges viewers 99 cents per episode.
 Apple Computer was the first to strike deals with traditional media companies to sell video content on the Internet. Now, consumers can download past episodes of popular television shows from ABC, CBS, NBC, Fox, ESPN and other networks for $1.99 per episode at Apple’s online store, iTunes. There are already signs that the line between Internet video and IPTV are blurring. TiVo announced that customers will be able to view Internet video on their TiVo-based DVR devices. Tivo’s CEO Tom Rogers said in a press release, "The range and quality of broadband video is exploding on the Web, but it's not TV until it is on the TV," The new service called "TiVoCast" will enable people to do just that. DAVE.TV takes another approach to bringing Internet video onto the television. DAVE.TV delivers media content to the PC via the free DAVE Media Center software and to the TV via the XPORT set-top box. Content can then be delivered to portable devices much like the iPod. A significant amount of DAVE.TV’s content is offered free to the public in an ad-supported business
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model. Currently, DAVE.TV delivers over 100 channels of content from worldwide sources; content includes music, videos, news, sports, and games. Last July, AOL's online broadcast of the Live 8 African relief concert was a significant step in the evolution of Internet video. Web experts hailed the live broadcast as a watershed event for Internet video. Since then, consumers are logging on by the millions for events such as the 2006 NCAA basketball tournament streamed live on CBS SportsLine.com.
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Conclusion Whether it’s the competitive forces pushing IPTV or the potential consumer benefits pulling IPTV into the video market, IPTV is likely to create an even more competitive U.S. video market particularly in less served rural markets and overseas. The U.S. video market is already largely saturated. If there are 10 million IPTV U.S. households over the next five years (forecasted by some research firms), this is virtually 100 percent of the expected household growth expected during this period, leaving zero net subscriber growth for the other multichannel providers! As IPTV gains momentum, the biggest beneficiary is likely to be the U.S. consumer, who should expect to see the financial leverage move to them. Look for more variety and lower prices. This may help force a la carte pricing and subsidization of PVR devices, among other items. The other winners are companies that can use this technology to significantly upgrade their offerings. The most obvious is the non-upgraded cable systems, generally in rural areas with 350 MHz or 450 MHz plant. It could breathe new life into many of these systems, much of it at the expense of DBS providers. Another winner is the telcos. Ironically, by offering IPTV, they may offset some of the losses they are taking from the rollout of IP telephony and increasing pressure from wireless. The telcos with the greatest upside are likely to be the rural ones where there is weaker cable competition. The losers are likely to be the major cable operators and the DBS companies. These companies, already battling a war with each other, now face the prospect of new entrants due to technology that will provide little benefit to them. Moreover, as the telcos start to offer their own video service, they will likely to become more reluctant to market DBS, depriving the DBS operators of a valuable marketing channel.
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Glossary of Terms ADSL (Asymmetric Digital Subscriber Line) – the form of DSL most familiar to home and small business users. ADSL is called "asymmetric" because most of its two-way or duplex bandwidth is devoted to the downstream direction. CA (Conditional access) – a technology used to control access to digital television (DTV) services to authorized users by encrypting the transmitted programming. CA has been used for years for pay-TV services. Codec (Coder/Decoder) – A device in television transmission that compresses a video signal into a narrow digital channel DOCSIS (Data Over Cable Service Interface Specifications) – a standard interface for cable modems, the devices that handle incoming and outgoing data signals between a cable TV operator and a personal or business computer or television set. DRM (Digital Rights Management) – any of several technologies used by publishers to control access to digital data (such as software, music, movies) and hardware, handling usage restrictions associated with a specific instance of a digital work. DTV (Digital television) – the transmission of television signals using digital rather than conventional analog methods. Encoding – encoding is the process of putting a sequence of characters (letters, numbers, punctuation, and certain symbols) into a specialized format for efficient transmission or storage. Decoding is the opposite process -- the conversion of an encoded format back into the original sequence of characters. HDTV (High-Definition television) refers to the broadcasting of television signals with a higher resolution than traditional formats and SDTV. HFC (Hybrid fiber-coax) networks – HFC networks combine both optical-fiber and coaxial cable lines. Optical fiber runs from the cable head end to neighborhoods. Coaxial cable runs from the optical-fiber feeders to each subscriber. Hybrid networks provide many of fiber's reliability and bandwidth benefits at a lower cost than a pure fiber network. IP (Internet Protocol) – a data-oriented protocol used for communicating data across a packet-switched internetwork. MIMO (multiple input, multiple output) – refers to next generation WiFi chips using a technology called MIMO which improves WiFi range and throughput. Modulation – process of varying a carrier signal in order to use that signal to convey information. Multicast – Communication between a single sender and multiple receivers on a network. MPEG (Moving Picture Experts Group) – develops standards for digital video and digital audio compression. It operates under the auspices of the International Organization for Standardization (ISO). The MPEG standards are an evolving series, each designed for a different purpose.
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PON (passive optical networking) – a system that brings optical fiber cabling and signals all or most of the way to the end user. Depending on where the PON terminates, the system can be described as fiber-to-the-curb (FTTC), fiber-to-the-building (FTTB), or fiber-to-the-home (FTTH). QAM (Quadrature amplitude modulation) – a modulation scheme which conveys data by changing (modulating) the amplitude of two carrier waves. These two waves, usually sinusoids, are out of phase with each other by 90° and are thus called quadrature carriers — hence the name of the scheme. In the US, 64-QAM and 256-QAM are the mandated modulation schemes for digital cable. SDTV (Standard definition television) – a digital television (DTV) format that provides a picture quality similar to digital versatile disk (DVD). VDSL (Very high data rate DSL) – a developing technology that promises much higher data rates over relatively short distances (between 51 and 55 Mbps over lines up to 1,000 feet or 300 meters in length). It's envisioned that VDSL may emerge somewhat after ADSL is widely deployed and co-exist with it. VoIP (voice over IP) - an IP telephony term for a set of facilities used to manage the delivery of voice information over the Internet. VoIP involves sending voice information in digital form in discrete packets rather than by using the traditional circuit-committed protocols of the public switched telephone network (PSTN). A major advantage of VoIP and Internet telephony is that it avoids the tolls charged by ordinary telephone service.
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Appendix
 Sources for IPTV Forecasts Global Forecasts: • IDC forecasts subscribers to exceed 30 million worldwide by end of 2009 • Infonetics Research states that the IPTV industry will reach 53.7 million global subscribers
 and $44 billion in service revenues by 2009. • According to Parks Associates, 13 million households worldwide will subscribe to IP video
 offerings at the end of 2006, and nearly 70 million households will subscribe by the end of 2010.
 • In-Stat predicts that by end of 2010 there will be 47 million IPTV subscribers worldwide up form 3.5 million at the end of 2005.
 • According to a study by Informa, IPTV adoption is expected to grow to 25.9 million subscribers globally by 2010.
 • Multimedia Research Group, Inc reports subscriber growth from 4.3 million to 36.8 million in 2005-2009 and system revenue growth from $740 million to $4.3 billion in 2005-2009.
 Asia-Pac Forecasts: • Financial Times Information Limited (4/12/2006); Article “Asia Pacific IPTV subscribers to
 grow to 29.7M in 2010” • In-Stat predicts China’s IPTV subscribers to grown to 4.5 million by 2008 Western Europe Forecasts: • Gartner Group predicts 3.3M at the end of 2006 and 16.7M by 2010 in Western Europe North America/U.S. Forecasts • Parks Associates forecasts 10 million subscribers in North America by 2010; “Making TV
 Meaningful: Consumers and IPTV Applications” pp.17 • Tom McKeever at Ovum predicts there will be over 21 million subscribers in North America
 with revenues reaching $5 billion-plus by the end of 2009. Country Specific Data from various websites • http://www.point-topic.com/home/bmm/vod.asp • http://www.isp-planet.com/research/2005/iptv.html
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IMPORTANT DISCLOSURES AND INFORMATION ABOUT THE USE OF THIS DOCUMENT: Near Earth, LLC ("Near Earth") has published this report solely for informational purposes. The report is aimed at institutional investors and investment professionals, and satellite, media and telecom industry professionals. This report is not to be construed as a recommendation or solicitation to buy or sell securities. The report was written without regard for the investment objectives, financial situation, or particular needs of any specific recipient, and it should not be regarded by recipients as a substitute for the exercise of their own judgment. The content contained herein is based on information obtained from sources believed to be reliable, but is not guaranteed as being accurate, nor is it a complete statement or summary of any of the markets or developments mentioned. The authors of this report are employees of Near Earth, LLC, which is a member of NASD. The opinions expressed in this report accurately reflect the personal views of the authors but do not necessarily reflect the opinions of New Earth itself or its other officers, directors, or employees. The portions of this report produced by non-Near Earth employees are provided simply as an accommodation to readers. Near Earth is under no obligation to confirm the accuracy of statements written by others and reproduced within this report. Near Earth and/or its directors, officers and employees may have, or have had, interests in the securities or other investment opportunities related to the companies or industries discussed herein. Employees and/or directors of Near Earth may serve or have served as officers or directors of companies mentioned in the report. Near Earth does, and seeks to do, business with companies mentioned in this report. As a result, Near Earth may have conflicts of interest that could affect the objectivity of this report. This report is subject to change without notice and Near Earth assumes no responsibility to update or keep current the information contained herein. Near Earth accepts no liability whatsoever for any loss or damage of any kind arising out of the use of all or any part of this report. No part of this report may be reproduced or distributed in any manner, via the Internet or otherwise, without the specific written permission of Near Earth. Near Earth accepts no liability whatsoever for the actions of third parties in this respect.
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