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1. Overview

Driven by widespread broadband Internet access thedconvergence of hardware,
communications, and content, digital home servitage gradually become a reality in
recent years. A private home becomes more intelliggnd convenient with home
networking and new and emerging online consumencss.

In light of current developments, GBDe initiatee figital Home Issue Group (IG) in 2007
to facilitate global dialogue on issues relateddigital home. This reflection paper
summarizes the discussions at one workshop hetdydar as well as surveys/opinions
provided by GBDe members and affiliates. It aimbsshed light on the status quo,
motivations and expectations of the digital honaustry.

2. Issues Involved in Digital Home Services

The value chain of digital home includes broadbaadsice providers, cellular carriers,
Internet portals, home builders, service install€f4CT product makers, and consumers.
Although various digital home services have beeweiatly promoted and many kinds of
small service systems are now on the market, isstieseed to be addressed before the
promise of digital home can be fully realized. Thear the Digital Home IG held one
workshop and several discussions on digital hoswes. The following sections summarize
the information exchanged at the Digital Home IGkstop and discussions.

2.1. Service Issues

As digital technologies become mainstream, conssirhave more incentive to purchase
1
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digital home services. For obvious reasons, consum®uld like a total solution that
integrates value-added services with end-user ptedund network access. In other words, a
good service must provide products, value-addedicgsy and applications, meaning the
service must also have close links to installaticomfiguration, extended warranties and
troubleshooting. In addition, as consumers acquecreate more and more digital content,
the demand for reliable, economical, and high-ciépatorage and backup solutions is
growing. Furthermore, home Internet users are@wree! about Internet security and privacy.
Given this complex situation, the Digital Home IEcommends that those who provide
digital home services consider the following issues

User Requirements
Business models
Configuration
Installation
Maintenance
Customer Service
Security

Storage and Backup
Payment

2.2. Network Issues

The digital home services cover categories withiigant customer appeal -- information
surfing/downloading, entertainment applications, momunication, remote home
monitor/control, content sharing, and online ediecatThe necessity of broadband access
and in-home service will drive content deliverywetks and home networking. The service
delivery network must handle the bandwidth requeetn IP addressing, and
guality-of-service. For the home network, digitabniie control software is needed to
automatically recognize the insertion of device® ithe network, to read the contents of
newly added devices, and to direct the contenta froy device to any other devices. As the
trend of convergence of content/applications anfomgl and mobile devices and networks
continues, the ability to seamlessly integrate h@me mobile devices will become more
important. As far as the network is concerned teelégssues include at least:

Bandwidth Requirement
Security

IP Addressing
Quality-of-Service
Home Networking
Network Convergence
Control Software

2.3. Device Issues
The end point for users to enjoy digital home smwiwill be new IP-based devices with
wired or wireless connections. These devices shbeldapable of simple installation into

existing homes and new buildings. Issues thatogewiakers will need to address include:

Interoperability
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Extendibility
Inter-Connectability
Installation
Ease-Of-Use
Maintenance

2.4, Users Issues

To increase the market for digital home servicegliires a good understanding of the needs
and desires of householders. Obviously, consumenst wensible prices if they are to
willingly adopt digital home solutions. Furthermpras the compromise of personal
information in the cyberspace becomes a serioublgarg consumers are getting more
concerned with privacy protection. Therefore, itimsperative to be able to prevent
unauthorized capturing and further disseminationpafate content through network
intrusion when home IP devices are exposed onuhkgianternet and hence subject to hacks
and attacks. Lastly, for customers to embrace s@wices, comprehensive customer care
and proactive support should be in place. Theskemsure better customer satisfaction,
which will not only build customer loyalty but alsttract new customers. In short, the
biggest concerns of consumers regarding adoptiaigdhl home services are:

Pricing

Security

Service Quality

User Friendliness/Ease-Of-Use
Customer Care

2.5. Regulatory Issues

A key link in the digital home value chain is astallation service that could provide for the
needs of average homeowners when called uponagustectricians and plumbers install
electrical wiring or plumbing on a home-visit basisor the sake of safety, regulations are
needed to clarify whether or not the installatiérligital home products must be conducted
by certified technicians and whether or not seryigeviders must obtain operation license
before they are permitted to offer services. Byjattgulatory issues cover:

Technician Licensure

Operation Licensure
Privacy

3. Reflections

3.1. Trend of Digital Home Solutions

To understand the current circumstances, motivataord expectations of the digital home
industry, Digital Home IG carried out a survey cérids in digital home solutions in the

different countries. The survey, which was conddat GBDe member companies, sought
responses to a number of key questions emerging aiogital home market, such as:
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What is the scope of digital home service?
What kind of business model is most appropriate?

What sort of considerations are there for diffeqganties in the digital home value
chain?

3.1.1. Service Scope

Various digital home services have been ferventiynmoted and many kinds of small service
systems are now on the market. Regarding the swoghgital home services, respondents
were queried about specific examples of operatiggall home services, such as Home
Monitor/Control, Home Banking, Home Healthcare, Mi§peed Surfing, High Speed
Downloading Video Communication, Entertainmerand Education. Based on an analysis
of the responses, the Digital Home Issue Group mectemmendations regarding the scope
of services, priority for service deployment, amdss-border features

As the survey shows, the most popular and well-kndigital home service is Entertainment,
with High Speed Surfing close behind. Entertainmisntlso recognized as being first
priority of digital home service deployment. Vid€mmmunication, High Speed Surfing,

High Speed Downloading, and Home Monitor/Contra aonsidered as the next focus
topics. Entertainment will drive the consumers try bligital home solution. Respondents
also think that Entertainment is most suitablecfoiss-border application. In contrast, Home
Monitor/Control, Healthcare and Education are coesd to lack cross-border incentives.

o
]
[m]
[m]
]
o
]
[m]

Service Categories Cross-Border Feature Deployment Priority Consumer Liking

Figure 1 - Trend of Digital Home Service Scope
3.1.2. Business Model

Digital home is an emerging service, and varioakedtolders and players are involved in
building a new business ecosystem around it. Surthee questions in this survey that asked
about the best kind of business model for digitaivergence in the home included:

Who should operate and offer the services?

What should the pricing structure be?

Would consumers prefer to buy the device as opptwsezhting it?
What is the best way to offer the service?

4
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What is the best way to introduce the service toseholds?
These results from the survey show that:

Most people prefer that content providers offer apdrate digital home services,
with access providers next most preferred.

Consumers prefer service providers to cover iratah and training of the digital
home solution rather than home builders or retsiler

Service providers should also cover maintenandeeofligital home solution.

The best way to offer the digital home serviceyivbndling with device(s).
Pay-by-month or pay-by-use is the best pricingcstme for service content, and
one upfront payment is most suitable for devicefagent.

New construction is the best entry point for digitame market.

3.1.3. Consideration

The value chain of the digital home market incluskxwice providers, IT/CT product makers,
and consumers. As digital home technologies ineréascomplexity, all vendors seek to
offer more proactive solutions. There is a Chingsgng, “If you know both yourself and
your enemy, you will come out of one hundred batigh one hundred victories.” Based on
this wisdom, the Digital Home IG survey hopes ttphbe different parties in digital home
better understood each other’s considerations:

Two major considerations for consumers are Easelgafand Price.

Two major considerations for service providersientenance and Price.

The main consideration for device makers is Piickowed in order (with only
insignificant difference) by Installation, Ease-O$e, Security, and Maintenance.

@ Price

R M Installation

O Ease-Of-Use
O Security

B Maintenance
O Extendibility

B Interoperability
O Regulation

W others

Consumers Device Makers Service Providers

Figure 2 - Considerations of Different Parties igiial Home

3.1.4. Miscellaneous

1. Some common but helpful measures for promotiorigiftad home services include:
5
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Publishing books/reports.

Building showcases/demo rooms
Holding workshops/seminars.
Publicizing major product launches.

2. One way to help consumers to understand the vdldgital home is by offering free
trial of basic bundled services that come withaative content.

3. Further efforts need to be made in order for coressito understand the value of digital
home.

4. The key indicators of “right point of time” to depl digital home services include:

When more than 20% of targeted devices use IP.

When devices are more convenient and powerful, mitiie content running on
them.

When the digital home control software becomes lyideailable.

3.2. Consumer Insights of Digital Home

The business potential offered by digital home iservis not lost on companies that already
have a stake in some segments of the market. Bait avb the attitudes of consumers? Are
they as excited about the digital home as the piateservice providers? Do they believe it
can help promote the quality of their life? Areytleven aware of what digital home services
are?

3.2.1. Japan Market

“Combined Exhibition of Advanced Technologies (CHEAT) 2007,” a consumer electronics
showcase depicting home digital life with the therfiegontier of Digital Convergence,”
attracted more than 200,000 visitors in Octobef720@inner flat panels were a major topic,
and panels with higher quality and splendid caach as O (rganic) EL along with gorgeous
LCD and Plasma TV, greatly impressed visitors, gresd media. Home networking was
another major topic, covering networked digital legpres and digital TV sets. Evolving
home networking adapters like PLC, ECHONET, andelegs USB with DLNA
transmission protocol demonstrated a clear andreémage of an at-home networked
style of digital AV convergence and a future digiife@ having home control capability, home
security service, health care, and so on.

Today, before the dawn of the digital home era, libsic functions to construct digital
convergence are quietly penetrating every homeekample, digital terrestrial TV sets and
AV recorders with IP connection may be the smalleste for networked digital home
tomorrow. The “link function” of digital TV and recder provided by one integrated remote
controller has been gaining rapid and widespreadg@ance lately; it represents a small and
quiet step forward in recognizing the benefitsarfrvected digital AV devices in living rooms.
The value of such an integrated function, whictosvenient and easy to use, is quickly and
easily understood by most people. The “link,” hoem\can not be combined easily with
other devices and appliances, since they don’tthisesame Internet Protocol. The digital

6
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home market hasn't attracted many vendors to pmdligital home enabled appliances

because it is still an unpredictable market anddees do not want to take any risks. The

presented user benefits remain little understoodppears more time is needed before the
first morning light of digital home will reach ewehouse.

Today most of digital terrestrial TV sets are nohmected to home networks or to the
Internet, even though they have built-in Ethernetioles. So far, the networked value of AV
entertainment has been enjoyed mostly by PC usarB@s. This is why a new Internet
MOD service, called “acTVila”, directing toward Digl TV sets started this year; it aims to
attract non PC users to entertainment and otheeadipg features of the Internet.
Hi-definition video content was added in Septempb@d7, for example, to attract more
potential viewers. Another positive developmensee revision of the Japanese copyright
protection scheme known as “Copy Once” DRM schehuigital AV contents. The newly
adopted “Copy Ten” scheme is expected to greatbsbosability of digital AV contents, to
an extent comparable to analog contents usability.

Subscribers/Million

50.9% of households use BB access at '07/March
30M (Internet whitepaper 2007 of Japan)
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Figure 3 - Broadband Access Subscribers in Japan

The next stage of digital home after digital AV emdinment consists of two aspects:
elaborate service integration of Internet and haetevorks, and well built-in controllability
of home devices and appliances. The network pedimtraf broadband (BB) access with
effectiveness of more than 20Mbps speed, such her o the Home (FTTH), has
accelerated in recent years. Figure 3 shows gapith of broadband access subscribers in
Japan, which may lead to the provision of abundadtuseful Internet services for daily life.
In the Tokyo area, for example, the number of FEOHscribers (1.89 million) outnumbered
the number of Digital Subscriber Line (DSL) subkers (1.86 million) for the first time in
June 2007. Home is almost ready to provide adwmeseming integrated services. At the
same time, Next Generation Network (NGN) is emeygio bring such new access
technologies into service, such as WIMAX, 3.9G 4@ NGN's BB access technologies
provide more sophisticated and highly useful digredues combined with highly protected
network security. There have been a number of ABRcEsS, aside from IP communication
and AV content services that have not gained pojylauch as Internet storage, healthcare,
7
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learning, home control, and secure ubiquitous comme It seems narrow bandwidth, poor
usability, and untrustworthy security made prospeaisers hesitate to accept those services.
The era of NGN BB connection may increase digitahk users in the very near future.

3.2.2. Taiwan Market

In order to gain greater insight into what conswsrar Taiwan are thinking about digital
home, Chunghwa Telecom and Intel conducted josgasch on “Understanding Taiwanese
Perception of Digital Home” in 2007. The researctrid that there are two major notions
among Taiwanese consumers about digital home. Allmadgof those surveyed understand
that it refers to a highly digitized home allowimgmote control and management of
electronics, while 41% believe that digital homs bado with having digital products. The
awareness of digital home overall is high, botfaipei and Kaohsiung. To most Kaohsiung
consumers, digital home is generally perceived hAgh-tech, residential environment of
remote-controls — such as air-con, kitchen appéanand so forth that can be controlled on
the way home from work or vacation. For Taipei eonsrs, the notion is associated more
with one central computer controlling all digitadces in the home.

In this research, digital home refers to a residdhat is fully automated. Home electronics
and appliances are networked by a computer whielhdimeowner can control and monitor,
either from a central panel within the home, thterdmet, or a mobile phone if off-site.
Besides managing the home, digital home allowssiddals to download and share movies,
photos, music and games as well as to make videeptalls. The appeal of the digital home
concept is significantly higher among those livingattended apartments, among those with
higher incomes, and among the younger generati@ss lthan half of the surveyed
consumers consider digital home as suitable far tieeme in the next 12 months, a view
expressed particularly among those in Kaohsiungmafamilies with children over 18.

Overall Liking of Digital Home Concept in Taiwan
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Figure 4 - Overall Liking of Digital Home Concept Taiwan
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Potential to Adopt Digital Home in the Next 12 Months in Taiwan
(%, n=1011)
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Figure 5 - Potential to Adopt Digital Home in thex 12 Months in Taiwan

Remote control and monitoring and easy home managemre the primary reasons
consumers consider digital home as suitable far dven home.

Reasons Consumers Consider Digital Home as Necessary
(%, n=1011)

Monitor and control home |43%

Remate monitor and control over home electronics 19%
Easy home management 18%

Home electronics are controlled by central computer 13%

Atomation of home electronics 6%
Remote monitor and surveillance of home :‘4%
Can download video! audio contents [T 129,

Is modern [3g

Can make video phone call jz%

Less than 2% it not shown

Figure 6 - Reasons Consumers Consider Digital Hasndecessary in Taiwan

3.2.3. China Market

International Data Corporation (IDC)’s country-wisigrvey in China revealed that over 80%
of respondents living in big cities would like tave interoperability of electronic devices at
home and more than 60% think they will have a dldibme within the next three years [see
Figure 7]. Not surprisingly, the digital home meirkn China is predicted to grow steadily
over the next five years.
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Figure 7 - Potential to Use Digital Home Serviaeshie Future

Within the digital home system as defined by IDii& demand for entertainment systems is
the strongest, followed by communication-for-woylstems. The demand for security and
comfort systems is still in its infancy stage; hetbC predicts that most digital homes in
China will start with a home entertainment systéimng with digital home applications
stepping onto the entertainment-sharing stage,ntheket will be largely driven by an
increasing demand for digital entertainment. Int$tmecasts that digital home installed
households will reach 8 million in 2010, and themieonetworking device revenue in total
will see four times the growth in the next five y&to over 800 million in 2010.

4. On-Service Product

This section provides an overview of the digitalnteo situation for several different
companies and different locations. The informai®provided by members of the GBDe
Digital Home IG.

4.1. Chunghwa Telecom Co. (CHT)

In Chunghwa Telecom’s current planning, the scopedigital home covers home
Management, Information, Communication and Entemt&nt/Education (MICH, and
CHT aims to provide corresponding services withirs tscope to its customers. Home
management service facilitates convenient, secmd, carefree home living space via
functions such as home monitor/control, home bapkamd home healthcare. Information
and communication in digital home is based on Hvaad infrastructure and provides
services such as high speed surfing, high speedldading, and video communication
(such as YolP/video conferencing). Entertainment/education GHT's digital home
supports personalized service features includingltimedia-on-demand and online
education.

4.1.1. Home Monitor/Control Service

The home monitor/control service developed by ChweagTelecom Labs can ensure home
security and comfort with its capability to contously monitor and control security

10
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sensors/switches, cameras and home appliancest tiete and alert owners to emergency
situations; notify homeowners of gas leaks; andedule appliance usage, temperature
settings, and other features to improve home igaaice.

The system architecture of the home monitor/conseavice is illustrated in Figure 8.
Wired/wireless sensors build the home awarenesgoniet They can either be used alone or
bundled with other home security and control deviteform the home security and device
network, which keeps the pulse of one’s home irckh&he remote service platform is a
centralized platform that contains a user databagplication server and web server. It
operates as the service portal for consumers tatandheir own home’s status and control
home devices. The service station acts as a wirekday. It takes in information from
sensors and reports that information to the rerseteice platform. It also executes control
commands from the remote controller and the rerseteice platform.

Figure 8 - System Architecture of the Home Moni@amtrol Service

CHT’s business model for this digital home sengoasists of two categories: home builder
package and DIY type. For the builder packages#neice is promoted via the home builder
and installed by a certified electrician. The beilduys out the devices and bundles the
services with a new home one-year warranty. Customeay choose to continue the service
after one year by paying a monthly fee. The DIWmer plan will be available in the near
future and is suitable for installation in existihgmes. Customers purchase the necessary
devices from retailers and may install them onrtlogin or have retailers do it. In this
scenario, CHT acts as a service provider and en#ideservice after appropriate installation
by customer/retailer. Payment of service can deeeimonthly or based on usage. Taking
into consideration the interoperability issue, degiwill be developed according to industry
standard/specification, such as ZigBee technologweit phase.

Chunghwa Telecom expects to provide this digitalmbo service to more than
two-thousand-households via the home builder paekgghe end of this year.

11
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4.1.2. MOD Service

Chunghwa Telecom has provided multimedia-on-den(&i@D) service over broadband IP
Networks since March 2004. Due to Taiwan’s NCC {tv&l Communications Commission)
regulations, MOD service is regulated by Telecomications Law. CHT proposed a basic
fixed fee of NT$89 (US$2.70) per subscriber for og¢he platform and a monthly fee of
NT$800,000 per channel for channel operators oroliget2007. The NT$89 fee allows
MOD subscribers to watch unencrypted channels anmbls without commercial

advertising, but will have to pay additional charder viewing other value-added content on
demand.

MOD service now covers 13 cities/counties and meeked to achieve nation-wide coverage
this year. The service architecture of MOD sengcustrated below:

Figure 9 - Service Architecture of Media On Dem&weaivice
The vision of MOD service includes:

Adding new values to the existing broadband service

Extending IP service accessibility from desk toasof

Increasing interactivity of traditional TV services

Customizing and personalizing video and non-vidgalieation services.
Hosting all kinds of open platform services and/ger operators.
Focusing on provision of quality service rathemtipgice competition.
Offering multi-services on a platform that inclugdgsne service.

The number of subscribers to MOD service curreatiyeeds 380,000.

12
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Figure 10 - MOD Subscribers

4.2. Services in Japan

The biggest problem in growing digital home marketJapan is the lack of common
understanding of, “What is a reasonable serviceeffi Service providers need to agree on
some price so they can start attracting more usarsent broadband access penetration is
one positive development that should facilitate natign into existing services by
prospective users. The present network securigl,lalthough far from ideal, will surely get
better as the value of assets it is protecting grow

Other aspects of digital home, such as “TV centé@te control”, remain at a very early

stage. Even though more than 10 million sets gitali TV have already been put on the
market and a variety of controllable appliances @endces for the home network are on the
market as well, TV sets are much less connectédnme network and Internet services than
vendors had anticipated. Table 1 below of “Homeefity Solutions in Japan” lists such IP
talking or ECHONET compliant appliances in the nedrliSome newly built condominiums

and apartments furnish their rooms with these appés; and only computer geeks know
how to connect these appliances to their home nktvemd create a digital home

environment. The control functions of these pridare still not well integrated with each

other, and the achieved level of comfort and coreree is still far below expectations.

The following are three scenarios of digital homtegration of home control and life support
functions. The integrated digital home creates ndted convenience using TV screen as a
center interface of other home appliances, inclyidiatworked cameras, door phones and
door sensors.

Scenario 1: A person leaves the living room. The s8¢ automatically goes off. A few
minutes later, the ceiling lights turn off. Doonsers of the bedroom trigger lights to go on
and ensure that other doors are locked.

Scenario 2: A door phone triggers a video camenaraégect streaming video onto the TV
screen in the living room and record it if no fagmhember is in the living room.

Scenario 3: If a homeowner sees Amazon’s deliveaig standing outside of the front door

on his TV screen, he can open the mail box besidefront door by using a TV remote
controller connected to the mail box via his horatwork.

13
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Digital Apartments (Toshiba Buildings)
Control digital applianceBeminity, such as washing maching
air conditioning and refrigerator, in Toshiba’s ith§apartment

LIFE NET (Matsushita)

Control digital appliances with mobile phones

Housing Internet Stove (SHARP)

Users can easily prepare certain cuisine by dovdimgearecipes
onto digital stoves
Cleaning Robots (Matsushita)

Equipped with infrared andhiro sensors, cleaning robots afe
able to avoid obstacles and furniture
Mobile TV Intercom (Aiphone)

Security - Enables users to answer the door and verify thetitgleof
visitors with mobile phones
Medicare Hot Line (Zojirushi)

Family members living apart can instantly check ledalers af
using stoves (with built-in wireless connectiorgrfr PC or mobile
Medicare phones
Medicare Net (Matsushita)

Detects elders’ movements with built-in infraredsers and
sends quick messages to registered mobile phones
Net Pedometer (Omron)

Health Management System can analyze data colléced
pedometer and look for professional advice
Medi-Restroom (Matsushita)

Detects and collects biometric data, such as weligltty fat an
protein, while users are in restroom

The system can send the data to medical institsigonl look fg
professional advice

Table 1 - Home Amenity Solutions in Japan

U7

Health

In furnished luxury condominiums where devices apgliances are well connected over
home networks, home control and integrated Intesaentices as well as broadband Internet
access can be smoothly provided. The customer fiases still small. There is a recent
trend, however, of baby boomers around 60 yearsnolding from their secluded houses in
suburban areas to well-furnished apartments oramoiums in city centers for the sake of
safety, convenience and healthcare services. B¥%,20is estimated that seniors 65 and
older will make up more than 25% of the Japanegmilation, a group representing huge
potential demand for coming digital home servicespecially those for home-bound
residents, such as safety control, remote applieoctol, convenient delivery order service,
health care service, and so forth. Neverthelessn@® useful functions and services are
invented, the number of playing buttons and the plerity of wiring cables will increase,
which will inevitably make prospective users thimice before they purchase such services.
Also, most PCs are restricted in their functiond @o not offer much help in terms of
“intelligence.” What else, though, can help? elésis that a PC centered digital home could
offer promising architecture for the provision ofagrated services, so long as it has a slim
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menu and few buttons. In the end, simplicity, E@$éJse, and utility achieved by intelligent
orchestration will make people appreciate the valugigital home.

4.3. Intel

Intel defines the digital home as one in which bimend and wireless networking make
digital devices easier to use and enable the shafimpersonal content and exchange of
communications—inside and outside the home. Tddo the industry needs to make it easy
for people to:

Share content (such as photos and videos) witHyamnd friends, no matter where
they are, what time it is, or what devices are labée.

Reliably and securely communicate across multiplaks from locations inside
and outside the home.

Use the same content and applications on a vafdtyrm, factors and devices.
Access independent and collaborative online edoicatnd personal enrichment
opportunities that fit a wide range of interestsl areeds for individuals and
families.

Enjoy immersive experiences with games, movies,and music throughout the
home, tailored to each person’s preferences asdripatterns.

Simplify the use and management of a technicalyaaded home.

Recently Intel's User Experience Group has beendwcing worldwide demographic
research to identify what experiences and usageslm@adople value most and how people
around the world integrate digital technology ittteir daily lives. These insights are being
used to determine digital home usage models artfbptarequirements for future products
based on Intel technology. As digital home seryiepplications, and usage models evolve,
service providers will need to deploy new servioesa continuous basis. Cost-effective
multifunction client devices to handle new applicas and services will play an important
role in this dynamic, service-driven environmengrélare some of the changes Intel expects:

More choices: There will be a multiple order-ofgnaude expansion in available
media content and program choices delivered owedriternet to digital home.
These choices will include new ‘channels’ of comttom the Internet that are
delivered through service providers or Web portajserated by content
aggregators. The potential for new content andices\s theoretically limitless,
and content options are likely to grow from the dinenls of channels available
today to hundreds of thousands of potential choices

Special features: Users will be able to select impeeialized content than has ever
been available before, such as in traditional mtaigth, 60- and 30-minute
formats or bite-sized clips. Other options willlude a spectrum of downloadable
special-interest applets and data services, sutdtakzed news, weather, sports,
stock tickers, traffic updates and instant mesgpgpplications designed for the
TV screen.
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Figure 11 - Insight into Intel’s Digital Home

Multiple devices: Instead of consuming content aecdvices on a single, isolated
device, consumers will enjoy a connected multi-serexperience, accessing
content through the set top box/TV combinationhia living room, the PC in the
den, or a wireless handheld device.

Personalization: Individual consumers will be atadind and select the content
and services they prefer. By making requests withirt service provider,
consumers will be able to receive continuous updatel recommendations about
content of special interest to them.

Communities: Coupling communications applicationihhe TV experience will
let consumers participate in online social netwagkiocused on sports, movies,
hobbies and other topics.

Intelligent Search and Browse: The Internet isding thousands of new content
and service choices into the living room. Consunvgtsneed an easy way to
navigate and manage them. Intel is working witldieg interface designers to
develop the next generation of graphical userfates with intelligent search and
browse capability.

Many of these changes will not be easy to implemaard they will not happen overnight, but

their power to disrupt traditional business moddlguld not be underestimated. Intel is now
actively engaged with the consumer electronics strguto help all members of the value

chain prepare for the evolution.

4.4. Microsoft

The television is the best screen in the housedigital entertainment. It is where the
consumer can relax and watch his favorite chanaets programs in vivid color with
high-definition (HD) picture quality and amazingrsaunding sound. It is only natural that
the consumer would want all of their personal mediae just as good and just as easy to
access—music, photos, movies, and games.

To better reflect the broader set of new conneetdgdrtainment experiences made possible
16
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today and the types of experiences anticipateldariuture, Microsoft has recently renamed
its IPTV platform “Microsoft Mediaroom.”

Building on existing Microsoft IPTV features, suaB enhanced digital video recording,
video on demand, high-definition television andtam$ channel zapping, the Microsoft
Mediaroom platform introduces the following:

Personal media sharing: This enables consumerasity disten to digital music
and view digital photographs stored on PCs elsesvivetthe home on the best
screen in the house: the television.

Multimedia application environment: This environmeffers richer support for
Web services and applications, enabling servicevigeos to deploy advanced
features, such as dynamic video-on-demand podassial games, and interactive
TV services.

Enhanced MultiView capabilities: These allow consusito see multiple channels,
programs, and camera angles on one screen.

Microsoft has also announced that it will integrXteox 360 with Mediaroom. With this
integration, consumers will be able to enjoy higtitition digital entertainment in the living
room, with access to games, TV and movies as wehaability to share experiences online
with the industry-leading online game network, Xtdaxe. Xbox Live, the largest online
social network in the living room, will be seamlgsintegrated into the experience,
providing consumers with a wide range of commubigged features, such as sending and
receiving text and voice messages, voice “chattingtl accessing Xbox Live Marketplace,
all while watching TV.

5. Proposed Promotion Framework

To promote advanced and comprehensive developniafigital home, it is important to

establish a relevant framework supported by theegowent, IT/CT industries, network
operators, home builders, and service providers. |8seraging the strengths of the
framework’s members, an intelligent living envirommt — one that is safe, healthy,
convenient, and comfortable — can be smoothly dpesl.

5.1. Government

The government should set up the digital home imgisssupply chain, promote

common industrial standards, and enhance the peeability of products.

The government should also establish national R&Dgmams, experimental

projects, and models for government-industry caltabon. Such projects should
involve relevant government agencies, digital apple makers, and service
providers. The government should also ensure ipggability between different

digital appliances so that all companies and bgsinaits can participate.

The government should set global, rather than Jostategies and establish
effective competition in the domestic environmemtas to enhance international
competitiveness of its industries.
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The government should also create a legal and atgyl environment that both
removes unreasonable obstacles to growth of digiwahe and encourages the
development of new services.

5.2. IT/CT Industries

IT/CT industries should establish a common platfoom which to provide
seminars and share information on markets and riagkedechnical standards,
patent application maps, compatibility testing, ad#tanced resources for product
development. For example, the platform could idetu

Market surveys

Market trend analysis

Products/technical/application trends

Leading manufacturers strategies

Situation of competing manufacturers

Industry development status and trends

Comments on industry issues

Key components/system development

Mainland issues

Simplification in the use and management of a teeltly advanced home.

IT/CT industries should begin with “Ease-Of-Use”dabe more vigorously
devoted to “product innovation” and “service inntea’ in order to build
long-lasting competitive advantages.

IT/CT industries should conduct R&D to meet new dads and focus on how to
deliver a satisfactory “differentiated service ftwther establish the brand loyalty.

5.3. Network Operators

Build up network infrastructures: To promote digit@me installation, network

operators should provide services over a suitalelevark infrastructure with

reliable mechanism at affordable and reasonabtegriThe infrastructure should
be based on an open standard to accommodate &ywairi€PE selections that
meet customer’s needs.

Provide home networking set up service: Networkrajpes should provide an
easy way, e.g. with plug-and-play features, fotisgtup all home networking

services, including broadband access, VolP senadod, digital home control

service, for both wired and wireless connections.

Provide integration service: Network operators $thquovide integrated services
to customers with one-stop-shopping solutions. Trtegration would include

different service providers’ digital home portalgithl appliances, and telecom
bill.

5.4. Home Builders

From the viewpoint of home builders, digital hom#l wot only meet customer
needs but also add extra value to buildings andénegrcrease their market worth.
Generally speaking, digital home should be equipwét high speed Internet
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access, water/electricity/gas/facility automatisecurity features and home
healthcare features.

Home builders should provide solid infrastructuge fligital home services,

including building automation and e-Home functiotts satisfy customers’

entertainment, leisure, safety and security ne€ds. widespread availability of
Internet access provides home builders an oppayttmiintegrate digital home

automation into a whole new “e-Home.”

5.5. Service Providers

Service providers should coordinate their effastbring about inter-connectability
of digital appliances in customers’ homes.

Service providers should develop platform manageéntechnology to ensure
compatibility of different machines.

Service providers should develop configuration tetbgies (Auto-Verification,
Auto Protocol Selection, etc.) to facilitate easgmagement.

Service providers should contribute toward theldstiament of business models.
The “integrators” should place more emphasis orction and value, not just
technology development. For example, a system gioueeded to evaluate and
decide which technology to use.

Service providers should strengthen domain knovdedguto configuration,
maintenance, training, online trouble shooting,)atcthe digital home customer
service.

6. Summary

Driven by widespread broadband Internet access thedconvergence of hardware,

communications, and content, the market for didi@he is growing fast. The findings of

Digital Home IG indicate that digital home serviskould be a comprehensive service
package but that many issues still need to beveddiefore the promise of digital home can
be fully realized.

To promote advanced and comprehensive developniatigital home, there needs be a
cohesive promotion platform involving government/GT industries, network operators,

home builder, and service providers. Service affggiand capabilities should be simple to
understand, even if the technology behind the molstis quite complicated. By leveraging

the promotion framework, an intelligent living eromment--safe, healthy, convenient,
comfortable—will develop making full use of digitabme.
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