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Current Industry Features 

There are four noteworthy features that we would like to highlight as 

important features in the current US wireless industry:  MNOs as 

gatekeepers, lack of standardization, device convergence and 

consumer preferences. 

 

Mobile Network Operators (MNOs) as Gatekeepers 

The mobile network operators such as Verizon, Cingular, TMobile, 

etc… own networks that provide cellular service.  Currently, the 

MNOs are playing the key “gatekeeper” role in the industry, meaning 

that these organizations are the key point of interaction with end 

consumers.  This is important to the US wireless industry because the 

business model employed by MNOs is one that bundles pricing for 

new mobile phones in 1-2 year service contracts.  This pricing strategy 

provides MNOs with the opportunity to pre-install programs and 

access to services on the phones that will be used within their network 

and also the ability to “lock in” customers for a specified period of 

time.  This structure makes it difficult for companies to compete 

within the wireless landscape without working with the MNOs to gain 

access to customers. 

 

Lack of Standards 

Competing Network Standards and Operating Systems 

There are two different network standards supported in the US by 

differing carriers CDMA/EVDO and GSM/EDGE/UMTS.   Each of 

the handset & mobile device makers such as Nokia, Palm, RIM each 

uses a unique operating system to manage their devices.  The main 

OS’s on the market are Symbian, Microsoft’s Windows Mobile, Palm 

OS, and mobile Linux.  This lack of convergence makes it difficult to 

deploy applications due to the need to make things work in many 

environments.   

 

Competing Application Development Standards 

Any application that is created to run on mobile phones needs to be 

operating system independent.  Currently, there are current battles 

between J2ME and BREW for content and application development 

standards. 

 

Device Convergence 

There is currently a trend for devices that previously competed in 

different spaces to merge.  Wireless telephones, personal digital 

assistants, digital cameras and digital music players are all beginning 

to merge into single devices.  In fact, \last year Nokia became the 

world’s biggest camera manufacturer, shipping more than 100 million 
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digital cameras in phones.  It also built 46 million phones that can play 

digital music, a figure that exceeds the 42 million iPods sold by Apple.   

 

Wireless networks are only as useful as the devices we use on them.  

Tomorrow’s mobile devices will come in a variety of configurations 

and designs, but most will share some general characteristics: high 

resolution touch screens, powerful processors, vast amounts of storage 

space and an intuitive input system.  The focus of product designers 

will focus on versatility, expandability and convergence. 

 

Customer Preferences 

The greatest challenge in this industry is driven by consumers. This is 

because consumer preferences are extremely difficult to predict more 

than a few years out.  Customers get “locked” into contracts with 

carriers for 1-2 year service contracts.  This contractual pricing 

structure has the effect of creating high switching costs for changing 

MNO during the contractual period.   

There is an increasing trend for mobile phone users for a modern 

lifestyle.  This can be seen through increased web usage, particularly 

web 2.0 initiatives.  In addition, consumers are starting to do more on 

their mobile phones than in the past. 
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Future of Mobile in the US 

There are over 200 million wireless users in the U.S. and close to 2 

billion wireless users worldwidei.  Driven by increasing penetration for 

mobile voice services and the introduction of next-generation mobile 

data services, the number of mobile subscribers in the US is forecast to 

rise by 6% a year over the next few years to reach 227 Million users 

by 2009.ii  

 

Mobile Trends 

Trend 1: Increasing Data Usage, Increasing Smartphone 

Penetration 

Currently, wireless subscriber penetration in the US stands at 70%, 

creating problems for carriers since their profitable user segments are 

approaching saturation.  In order to maintain constant levels of ARPU 

(average revenue per user), carriers will need to increase the data 

usage of their existing customer base.  This is especially true since 

voice ARPU is declining (see Figure 10 for ARPU trends, Figure 11 

for data ARPU trends by carrier).  To enable this, carriers are seeding 

their user base with higher-end devices (smartphones) that are capable 

of delivering enhanced services such as music and videoiii .  Thus, the 

number of 3G handsets (WCDMA and EV-DO) shipped in the US is 

estimated to reach 122.4 million in 2006 from 66.67 million in 2005 

(see figure 12 for number of 3G handsets vs. 2G handsets offered, 

figures 13 and 14 for 3G handset penetration by carrier)iv.  As a result, 

the consumption of mobile content is expected to grow from $1.6B in 

2005 to $6.3B in 2009 (see Figure 15)v. 

 

Trend 2: Crumbling of the Walled Garden 

A Yankee Group study conducted last year shows that the percentage 

of mobile content purchased off-deck in the US will continue to grow 

from 19% in 2004 to an estimated 31% in 2008 (see Figure 16)vi.  

Carriers are taking very different approaches to maintaining their 

“walled gardens.”  On one hand, Cingular believes that its on-deck 

content should be able to stand on its own merits vs. any off-deck 

content.  On the other extreme, Verizon recently moved to block 

access to any website except those accessible via Verizon’s deckvii.  

The emergence of mobile payment systems (TextPayMe, Obopay, 

Paypal Mobile) could accelerate this trend even further, since one of 

the key hurdles faced by independent content providers was the lack of 

an easy-to-use micropayments system.  On-deck purchases solved this 

by integrating billing with the monthly carrier billviii .  Finally, as users 

become more technologically savvy, content side-loading (loading 

content from your PC to your phone) will also become more common.   
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Trend 3: National E-911 Legislation 

The enhanced 911 legislation requires that 911 public service 

answering points the ability to automatically determine the location of 

the caller.  The legislation for location accuracy is based around 

whether the carrier is using a handset-based solution or a network-

based solution.   

 

For handset solutions, the regulations state that that the technology 

must provide information about the location within 50 meters for 67% 

of calls and with 150 meters for 95% of calls.  In addition, these 

carriers had to have 95% of their subscribers using ALI-capable 

(automatic location information) handsets by December 31, 2005.  

This date was not met by any of the major carriers.  Each has 

requested different durations for implementation extensions from the 

FCC. 

 

For network solutions, the regulations state that the technology must 

provide information about the location within 100 meters for 76% of 

calls and with 300 meters for 95% of all calls.  The implementation for 

these network solutions are based on individual implementation at 

PSAPs (public safety answering points).  The legislation states that 

100% of PSAPs within the carrier’s footprint must be location capable 

within 18 months from an implementation request from various local 

PSAPs.ix 

 

Trend 4: Mobile Advertising 

While mobile advertising is still in its early stages of evolution, it has 

been making significant progress.  To date, marketers have embraced 

mobile advertising mostly through mobile polls (American Idol), 

promotions (The Apprentice / Gillette), and short-code marketing 

(Coke).  As user preferences evolve, mobile content could become 

advertising supported.  A study done by Third Screen Mobile, a 

mobile advertising network, indicate click through rates of 

approximately 4%, which is significantly higher than online click-

through rates which are in the 0.05% to 0.2% rangex.   

 

A recent study done by the Mobile Marketing Association shows that 

while overall receptiveness to mobile advertising is still low, the 

younger consumer demographics (13-17, 18-24, 25-34) are showing 

some receptiveness (see Figure 17).  Further analysis shows that 

consumers are more interested in specialized targeted content that is 

specific to a user’s profile or preferences, as opposed to broadly 

deployed, non-targeted brand campaigns.  Information on new 

products and services is also of interest (see Figure 18)xi.   
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Trend 5: Emergence of MVNOs 

A mobile virtual network operator is a company that does not own a 

licensed frequency spectrum, but resells wireless services under their 

own brand name, using the network of another mobile phone operator.   

There are many MVNOs in the U.S. but most of them are small.  

Amp'd Mobile, Mobile ESPN, Boost Mobile, TracFone Wireless, 

Voce Wireless, Disney, etc… are a few.  This trend has the implication 

that there are now companies offering service who have a user base 

with more homogenous type of individuals using those services.  We 

believe that this trend will have substantial impacts on the types of 

services offered on mobile phones in the future. 
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Application Landscape 

There are many vertical markets in the wireless application 

landscape that are active in this space.  Mobile email is popular 

in the enterprise environment, and is still the killer app.  

Knowledge worker solutions such as the availability of word 

processing, pda functionality, .pdf files, and other desktop 

applications are becoming increasingly important to office 

workers.     

 

Internet search has been made popular in the web world with 

Google, and is increasing in importance as carriers move away 

from the walled garden concept.  Voice recognition-enabled 

search and other made for mobile search applications are 

beginning to emerge in the marketplace.   

 

Games and music offerings such as ringtones have proliferated in the 

mobile world, and continue to grow.  The advent of the iPod also has 

assisted in the acceptance of entertainment on the go.  This interest in 

music is beginning to spur adoption of mobile TV and video.   

 Location based services applications are beginning to find 

their way in areas such as child tracking, enterprise asset tracking, and 

geographically sensitive informational services.  In addition, social 

networking apps from the Web 2.0 space are beginning to migrate 

onto mobile, for example myspace and user generated content.   
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Mobile Television/Video 

Overview 

Currently in the US, more than 25% of wireless phones are video-

ready, but only 1% of cellular phone users actually take advantage of 

these capabilities.  xii  In contrast, South Korea and Japan are already 

quite advanced in this area.  For example, South Korea has recently 

launched an S-DMB network (satellite) with over 200,000 users.xiii   

However, industry analysts believe that the different components of 

the ecosystem are beginning to fall into place, and the adoption of 

mobile TV is well underway.  In fact, the number of mobile TV 

subscribers worldwide is expected to reach 169 million by 2010, xiv 

and IDC estimates the total market opportunity to be $3 billion by 

2009. 

 

Barriers to Adoption 

There are a number of issues which must be resolved before the US 

can expect to see widespread adoption of mobile TV/video.   

 

Technology Considerations 

Broadcast Technology 

The first of these barriers is the lack of technology standardization.  

Like most new technologies prior to mass adoption, there are several 

different standards in existence for mobile DTV. These include three 

primary open standards developed by industry associations with 

contributions from multiple players in the mobile DTV marketplace: 

• DMB (digital media broadcast) is currently deployed in Korea, 

with several handsets already in-market to support the standard.  DMB 

is quickly expanding to Europe and other countries. 

• DVB-H (digital video broadcast-handheld) is quickly gaining 

traction with trials in Europe, the U.S. and Asia. 

• ISDB-T (integrated services digital broadcast-terrestrial) is the 

standard in Japan and service in Tokyo was started in April 2006. 

 

There are other technologies that have been developed for mobile 

DTV that are not considered open standards.  MediaFLO™ (a 

subsidiary of Qualcomm) is an example in the U.S. market, and China 

is looking at open standards similar to DVB-H and DMB, as well as 

proprietary technologies, to be the Chinese mobile DTV standard. 

 

We believe that ultimately open standards will prevail. In open 

standards there is more competition at every level of the value chain. 

This creates competition and innovation which drives the cost of 

mobile phones with more options, features and service packages 

lower. However, as of early May 2006, Qualcomm has been able to 

sign a deal with Verizon Wireless to provide MediaFLO service to 

Verizon Wireless subscribers starting in the spring of 2007. 
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Qualcomm, as one of the main CDMA chip producers, will be able to 

integrate its MediaFLO technology into the CDMA chipset and will 

therefore be able promote its technology. 

 

In the U.S. market, DVB-H and DMB are the two most relevant open 

technologies (additionally MediaFLO as a proprietary technology will 

play a role). Modeo conducted first trials in the fall of 2005 and is 

planning start to provide mobile TV service in New York City and 

other metropolitan areas at the end of 2006. A head-to-head 

technological comparison sees DVB-H as the winner over DMB.  

From a user perspective, one of the most important characteristics is 

the availability of bandwidth. The bandwidth determines the quality of 

new services (video resolution, complexity of applications) and DVB-

H offers a three times higher bandwidth than DMB. Additionally, 

since DVB-H uses a different frequency band, this higher bandwidth 

can be achieved at a lower power consumption level (about 60% lower 

than with DMB), which results in longer battery life for the user.  

As far as new terminal devices are concerned, DMB is ahead. 

Samsung and other companies are offering devices in Korea, where a 

DMB network has already been deployed. However, DVB-H is 

supported by a big consortium around Nokia and devices will be 

available soon. In fact, Nokia developed an add-on device in 2005, and 

the first integrated devices by Nokia and BenQ were showcased at 

fairs in 2006. 

 

The advantages of DVB-H include: 

• Openness - Open standards have many advantages for the industry 

and the consumers. 

• Spectrum Availability  - In the U.S., the required spectrum for 

DVB-H is available today, without interfering with existing analog TV 

stations or other TV or wireless services.  

• Trials  - DVB-H is in trials today in Europe (Germany, France, UK, 

Finland, etc.) and the U.S. (Pittsburgh), with additional trials set to 

launch later in 2005. 

• Proven Technology - DVB-H comes from the proven DVB standard 

used in Europe for terrestrial and satellite DTV transmission with a 

low power mode for battery-powered devices. 

The figure below highlights some of the differences between the 

varying technologies.   

  DVB-H MediaFloTM ISDB-T DMB 

Standard Open Proprietary Open Open 

Regions US, Europe, parts of Asia US Japan Korea, expanding  

 

Service Availability Mid 2005 2006 Early 2006 Today 

Handset Availability Today from several OEMs 2006 2006 Today from several OEMs 

Service Availability Mid 2005 2006 Early 2006 Today 
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Distribution Over 3G is Bandwidth Intensive 

Alternatively, TV and video can be distributed over the existing 3G 

networks.  This is the current system of use, and, although a 

reasonable solution now, will begin to drain the cellular service 

providers of their available bandwidth as the number of users 

increases, thus severely decreasing ARPU for the carriers.  Currently 

the mobile video services are being streamed over 3G networks in a 

unicast delivery mode, which takes up dedicated bandwidth for each 

transmission.  Multicast broadcasting, which is in development, is an 

improvement on the unicast solution, as it allows a single 

simultaneous transmission to multiple subscribers, however even this 

solution is not ideal from the carrier perspective as usage for live TV 

takes up bandwidth that could be used to generate ARPU from other 

data applications such as SMS and games.  Thus, the movement 

towards delivery of TV over a broadcast network (in contrast to 

cellular) appears to the most economically viable option over the long-

term.  However, even using this option there is no way to escape using 

the cellular networks to some extent.  For example, with MediaFlo, the 

data flow is in one direction only (flo = forward link only), which 

means that the user can pick one of the channels that are being 

broadcasted, but for on-demand applications, an additional network 

(e.g. the already existing cell phone network) is needed. Thus, 

Qualcomm’s solution is still somewhat dependent on the cellular 

phone operators. 

 

Spectrum 

Availability of spectrum is another issue with regards to the successful 

rollout of broadcast networks and subsequent consumer adoption.  In 

the US, Crown Castle has the license for some frequencies in the 

1.4GHz range, and MediaFlo has a license for a frequency band in the 

700MHz range. This means that the two companies are ahead of the 

game, as they will be able to set up infrastructure and begin 

broadcasting soon.  However, the technology is in general independent 

of the frequency band.  For example Hiwire, a subsidiary of Aloha 

Partners, wants to provide DVB-H in the US over the 700MHz 

spectrum, for which they have a license. In fact, their license covers a 

frequency range that is twice as large as MediaFlo's license. These are 

the three companies owning the licenses needed to provide broadcast 

mobile TV and they will play a major role in the adoption of this new 

technology.  

 

Consumer Perspective 

The last, but certainly not least important, aspect to mass adoption of 

mobile TV is the perspective of consumers, and their willingness to 

begin using (and paying for) mobile TV/video services.  Although 
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according to Jupiter Research, 41% of mobile users are interested in 

some form of mobile video service right now,  17% of mobile users 

are interested in watching live TV on their mobiles and 11% indicated 

interest in short video clips, ultimately the decision to adopt or not will 

be dependent on a number of issues.   

The primary factor is content.  Currently there is a lack of compelling 

and aesthetically pleasing content. In addition, one must consider the 

different user needs when watching TV via mobile versus at home.  In 

the near term, analysts project that demand for TV/video will be 

mostly in the format of “snack TV” (short video clips which have 

sports, news highlights).  In addition, mobisodes (short made for 

mobile episodes) are becoming more popular to accommodate the 

shorter time a user has available to watch on the mobile.  In addition, 

because of the small screen, it is aesthetically unpleasing to watch TV 

that has not been shot specifically for a smaller screen.   

Pricing is another point of contention for consumers.  According to 

Pyramid Research, who surveyed mostly in the European market, the 

most acceptable range is from $8 – 15 per month.  However, this does 

not consider the North American market which places a higher cultural 

value on TV, which may increase the willingness to pay of North 

American consumers.  Lastly, download time and handset battery 

power need to be addressed, as these are important aspects of the user 

experience.   

 

Current Availability 

Currently in the US marketplace, most of the cellular service providers 

offer some sort of TV and/or video option available, however they are 

both limited by the walled garden and are not user-friendly in terms of 

user interface and pricing.  In addition, the content could be better. 

 

 

Sprint currently offers a number of clips and mobile-optimized 

features from many of the major traditional TV outlets such as 

MSNBC, CNN and the Discovery Channel.  Sprint is building specific 

3G portals and brands around its “Power Vision” offering.  To 

purchase MobiTV is an extra $9.99 per month.  There is also an option 

to buy “RealTV”, which is more video-clip based.   

 

 

MobiTV provides similar service on Cingular, however an advantage 

of Cingular is its exclusive deal with HBO Mobile, which offers 

content to a specific yet very wide audience.     
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Verizon’s current video Vcast offering is limited, showing mostly 

clips and small interviews.  A full array of content is not yet there.  

However, Verizon recently announced its intention to roll out 

MediaFlo on its network.  Time will tell how this affects its end user 

service offerings.   

 

TV/Video service is also available through MVNO’s who are able to 

market to their specific niches.  One example is   

 who offers video content to a younger, more 

edgy crowd.     

 

Competitive Landscape 

Value Chain 

In this section we will describe the primary components of the mobile 

TV/video value chain (see figure 9), and the benefits inherent in 

playing in one area or another.  We also highlight certain companies 

which seem to be prevalent in a particular area.   

Carriers 

As noted above, carriers are the main interface to the consumer and 

provide the service to the mobile phone. Mobile TV allows the carriers 

to: 

· Increase ARPU (average revenue per user) with new service to 

current customers. 

· Reduce churn rate by offering a compelling application that 

will help retain consumers. 

· Attract new customers with competitive services and channel 

offerings through mobile DTV. 

· Gain additional revenues from interactive TV programming 

and advertising such as SMS for voting for a favorite 

contestant directly from the view screen; specific audience for 

advertising means that you can customize links so that you can 

create a teenager focused ad for a new game or ring tone 

where they would click to download  immediately.  One 

company taking advantage of the interactive TV trend is 

Airplay, , which enables cell phone owners to use 

their handsets as a gaming device to interact with their favorite 

TV programming.  For example, the service will give players 

the chance to compete in real-time against game show 
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contestants, predict plays by professional sports teams and 

forecast reality TV outcomes.  

· Use any additional spectrum that they might own for DVB-H 

broadcasting and become an infrastructure player as well. 

· Make deals with content providers or aggregators on their own 

to deliver content to their subscribers. 

 

Content Providers 

Content providers/broadcasters deliver the programming for the 

mobile phone. Mobile TV will allow them to: 

· Gain additional viewers for their content with no or low 

investment into converting their content for the mobile phone. 

They can also choose to create new content, tailored to the 

mobile audience.  For example, there are a number of 

production companies springing up that develop content that is 

specifically purposed for mobile.  One example is NanoTV, 

who calls themselves America’s first short film channel.  

Their offering is available via MobiTV.   

·  Gain additional revenues from advertising and content, as 

well as drive more traffic to their websites. 

· Play in multiple areas of the value chain as desired, including 

the possibility of purchasing spectrum and deploying their 

own broadcast network if desired. 

To this point, many of the players noted in other parts of the value 

chain are beginning to enter the content provider space.  For 

example, MobiTV, which primarily began in the aggregator role, 

is beginning to go backwards in the value chain by working with 

producers to generate content that is specific for mobile (see 

NanoTV above).  Additionally, standard cable networks, which 

could be considered part of the publisher portion of the value 

chain, are beginning to produce their own content as well.  

  World Wide Entertainment’s recent launch of WWE 

Mobile includes mobile specific offerings that are catered to the 

standard WWE channel audience.  For example, they will be 

offering “Diva Shorts”, short videos of the beautiful WWE ladies 

to be delivered three times per week, or pay per view wrestling 

match recaps.  WWE plans to be available on all cellular 

networks.   

 

Aside from the examples noted above, the biggest player in the content 

area is Hollywood itself.  There are constraints here as well, as mobile 
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distribution brings up new business model issues related to studio and 

actor compensation.  Recently, three of the Hollywood unions agreed 

to a contract with Touchstone covering payment of directors for 

mobisodes in the series “Lost”.  Agreements such as these will lay the 

seed for more willingness of the “regular” actors to move over to 

mobile, which will greatly increase the content quality and thus the 

rate of user adaptation.   

 

Aggregators 

The main role of aggregators is to act as an intermediary, compiling 

content and managing digital rights agreements on the content side, 

and repackaging/programming the content to sell it to the carriers.  

Although due to the infancy of the mobile TV industry, aggregators 

are playing a large role, we think that this market will become 

saturated over the long-term, resulting in some consolidation.  The 

primary leaders in this space is , in Emeryville, CA, 

who offers a variety of cable channels, both standard and mobile 

specific, to US customers of Sprint, Cingular, and Alltel.   

There are a number of me-too’s in this space.  One example is 

 , who offers on-demand TV shows and news on all 

Java- and BREW-enabled handsets with color screens on the Sprint, 

Nextel, and Boost Mobile wireless networks.  Although similar to 

MobiTV, goTV appears to have less content variety and is not moving 

as much towards production of its own content.  Another example is 

Mspot, a privately-owned Palo Alto, CA company who offers full-

length movie downloads over mobile.   

 

Infrastructure Providers 

Infrastructure companies provide towers and transmitting equipment. 

Mobile TV will allow them to: 

· Gain additional revenues from renting equipment and 

infrastructure use to carriers 

· Negotiate for content or aggregate content for carriers 

Players in this space include Aloha Partners’ Hiwire subsidiary, 

Modeo, and MediaFlo, all of whom are building digital TV 

broadcasting networks in the US.   

 

OEMs 

Handset OEMs develop handsets for consumers. Mobile TV will allow 

them to: 

· Gain revenue with phone upgrades as mobile DTV increases 

in popularity 
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· Develop new mobile phone designs that are small, but also 

deliver the performance and screen resolution to deliver crisp, 

clear images. 

Currently one of the limitations in mass deployment of mobile TV is 

the proliferation of multiple handsets, and the need for content to be 

repurposed to fit multiple handsets.  Aggregators are playing a role in 

addressing this issue.  Additionally, as more TV/video capable phones 

are coming onto the market, we can expect an eventual convergence in 

this area.   

 

Software Companies 

Software third parties deliver additional software and applications for 

mobile phones. Mobile TV will allow them to: 

· Work with more companies on mobile DTV since there is a 

broad group of companies supporting DVB-H.   

 

There are many different software applications being developed for 

mobile TV, doing everything from improving the user experience to 

making the process more efficient for the carriers, to enabling direct-

to-consumer billing (this is the case of Bango, a publicly-traded 

British company whose technology many in the US are adapting).  

There are many more opportunities for a new entrant with a unique 

value proposition to enter this space, especially to piggyback on the 

launch of broadcast networks.   

 

Conclusion 

Although it is likely that mobile TV will likely first take off in urban 

centers with both a heavy commuting and a large youth demographic, 

with our universal hunger for information and connectivity, mobile TV 

presents the perfect opportunity for users to stay informed and up to 

date on what is happening in the news, with their favorite sports team 

and even their favorite reality TV show or soap opera. With strong 

global industry support and trials and prototype phones in use today, it 

is likely that mobile phones in the U.S. will be based on the DVB-H 

standard. The opportunities for the value chain and the expected lower 

costs for consumers will help propel DVB-H to the mass market and 

deliver even more entertainment to consumer mobile phones and users 

anywhere and anytime. 

We also feel that there are a number of opportunities to create and 

develop content that is specific to mobile, such as snack TV and 

mobisodes.  In addition, there is a need for companies that enable the 

adaptation or improvement of mobile TV and broadcast networks as 

an alternative to carrier transport.   
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Location Based Services 

Technology Considerations 

Location based services (LBS) rely on technologies that are able 

determine the location of a user.  These location-determining 

technologies differ with respect to accuracy, coverage, frequency of 

updates, and cost of installation and maintenance.   There are two main 

classifications: network-based and handset-based positioning.   

 

In network solutions the location of the mobile phone is computed by 

the base station network which senses mobile's signal. Triangulation 

methods based on time/angle difference are based on this model. In 

handset-based solutions the positioning is computed from signals 

received from base stations in the vicinity. The most popular 

implementation of this model is GPS. 

 

Network-based solutions are generally lower cost and easier to 

implement. They do not require installing additional chips in mobile 

phones, have lower power consumption, and the expensive tasking of 

computing location is done by the network.  On the other hand, 

handset-based positioning yields higher accuracy and is preferred for 

most LBS applications.  Below are some of the location-determining 

technologies in use today: 

 

Cell-ID:  

· Based on nearest base station 

· Accuracy on the order of 100m to 1km 

 

Triangulation (TOA, E-TOD, AOA) xv:  

· Based on time (or angle) difference in signals arriving from 

neighbouring base stations 

· Accuracy of about 100m 

 

GPS:  

· Estimate position by time difference between satellite signals 

· Quality degrades indoors and in dense urban areas 

· Good for open, outdoor areas 

· Accuracy within 30 meters 

 

Assisted GPS (A-GPS): 

· Uses assistance server and reference network to determine location 

in dense urban areas 

· Assistance server helps with computation resulting in shorter wait 

times and higher sensitivity 

· Accuracy within 5 meters 
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WLAN (based on Wi-Fi, 802.11b/g): 

· Estimate based on base station visibility and signal strength 

· Suitable for indoor use 

· Accuracy within 100 meters 

 

Bluetooth 

· Shorter range than WLAN, but higher accuracy (about 10 meters) 

· Suitable for indoor use 

· Requires more base stations to determine location 

 

Although WLAN and Bluetooth technologies have high positional 

granularity, their range of coverage is more limited.   Hence, most 

current LBS implementations in mobile phones are based on either 

triangulation or GPS/A-GPS technology.  However, GPS/A-GPS is 

not suitable indoors, where the GPS signal degrades rapidly making 

location determination inaccurate.  Instead, GPS/A-GPS can be 

complemented by WLAN/Bluetooth when indoors. The varying 

location-determining technologies and their accuracies are 

summarized in the following figure: 

 

 

In order for LBS to be reliably implemented over a heterogeneous 

environment of mobile phones and location-determining technologies, 

a set of standards was drafted by the Open Geospatial Consortium 

(OGC).  Known as the Open Location Services (OpenLS), these 

specifications define interface protocols for a set of core services, 

which are the building blocks for LBS applications.  These services 

include: 

 

1. Directory:  spatial yellow pages 

2. Gateway: interface between components of a LBS system 

3. Location Utility:  determines geospatial position or physical 

address (e.g., geocode/reverse geocode) 

4. Presentation: renders geographic data for display on mobile 

handset (e.g., display map) 
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5. Route: determine route for a user (e.g., driving directions) 

 

LBS Enabler 

The E-911 FCC mandate in 2000 forced MNOs to provide the ability 

to identify the location of a consumer through a mobile telephone in 

the event of an emergency.  At that point, the CDMA carriers 

(primarily Verizon and Sprint) chose to implement E-911 through the 

use of a handset-based solution based on GPS.  Alternatively, the 

GSM carriers (primarily TMobile and Cingular) chose to implement 

E-911 through a network-based solution.  As discussed above, 

network-based location determination is less accurate than handset-

based.  To put this into perspective consider that GPS provides an 

accuracy within approximately 30 meters of the exact location of an 

individual whereas the regulation for network based solutions is to be 

within 300 meters of an individual’s exact location.  The ability of 

GPS to provide much more granular location determination enables a 

wider range of location-based applications than can be provided by 

network-based solutions. 

 

However, GPS does have the constraint that it does not work very well 

indoors.  Currently, several crossover solutions that leverage GPS 

when outdoors and various other technologies when indoors are 

underway to plug this gap.  Also, the provider that both Cingular and 

TMobile chose for their network-based solutions, TruePosition, is 

working together with Sirf Technologies to enable A-GPS within their 

networks.  Even once this solution is available, the providers who 

initially chose the network-based solutions will still be behind in their 

ability to provide granular location-based applications.  This is due to 

the fact that the phones currently in operation that were provided by 

those carriers do not include embedded GPS chips whereas the 

handset-based carriers have been including GPS chips in their phones 

for several years.  Accordingly,   the CDMA carriers will maintain a 

competitive advantage in the location based service market. 

 

Current Availability of LBS 

Sprint is leveraging this competitive advantage and has already 

brought several location based services to market.  Sprint currently 

offers location based tracking services for enterprise asset tracking as 

well as consumer applications such as child tracking services, fitness 

tracking applications and very recently introduced a local directory 

mobile-phone service to provide information such as driving directions 

and movie times.  Verizon Wireless is expected to launch location 

based services within the year.   
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Landscape of Applications Enabled by LBS 

Current development of LBS applications can be categorized into nine 

broad categories (see figure below).  These categories are neither 

exhaustive nor mutually exclusive.  As interest in LBS continues to 

grow, we expect to see additional categories of service as well as 

mergers of existing categories. 

 

 

 

· Information:  These are the core services provided by LBS 

and can be thought of as a location-aware directory service 

(i.e., mobile yellow pages).  They allow users to query their 

surroundings (e.g., ‘Find my nearest…’).  All other categories 

mentioned below are in effect extensions of this one.  We 

expect to see existing ‘search’ providers taking an interest in 

this area possibly deploying their own LBS information 

service or partnering with a service provider to do so. 

· Navigation: Applications in this area include providing 

driving/walking directions between points. This service is 

usually complemented by location-aware information services 

(discussed above).  This allows not only route suggestion, but 

suggestions for points-of-interests along that or alternate 

routes.  Depending on the location-determining technology in 

use, these navigation applications can be extended to include 

indoors (e.g, self-guided tours within museums). It should be 

noted that we do not foresee GPS enabled mobile phones 

replacing dedicated GPS units, which have both higher 

accuracies and faster response times. 

· Management/Tracking: Current applications in this area 

focus on tracking of products and vehicles for 

inventory/logistics control. Although in theory, consumers can 

also be tracked through their mobile phones, this raises 

significant privacy concerns (similar to those encountered with 

adoption of RFID technology).   

· Leisure/Games: Current applications in this area tend to 

focus on social networking.  These include friend/date-finding 

services or mobile IM, both of which are mobile extensions of 
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existing web services.  An unusual alternative is the game 

geocaching, which is essentially a location-informed 

scavenger hunt. 

· Emergency: LBS in this area were among the first to gain 

wide-spread use.  Accurate location information is crucial for 

these applications used by both first responders (police, 

firefighters) and consumers (stranded motorists) alike.  As 

service providers seek to comply with the recent E-911 

legislation, we expect to see continued application 

development in this area. 

· Advertising:  This category includes location-aware 

advertising, such as coupons for use at nearby restaurants or 

notification of ongoing sales/specials at nearby merchants,  

We expect to see tremendous growth in this area as providers 

begin to figure out how to leverage this as an additional source 

of revenue. 

· Billing:  Applications in this area combine location 

information with electronic payment systems. One example 

would be the collection of road tolls.  Location-aware billing 

systems on mobile phones may be a viable alternative to 

existing RFID based billing (e.g., FastTrak).  

· Tracking (see Management above) 

· Games (see Leisure above) 

 

Anticipated Market Size 

Through our analysis we have found that it is incredibly difficult to 

anticipate the market size of LBS in the future.  This is because LBS is 

an enabling technology that will provide the foundation for a multitude 

of differing application types.  However, a Recent InStat Consumer 

Mobility Study revealed that 85.6% of wireless subscribers are 

interested in one or more LBS applications.  Of that group, 56% stated 

that they would be willing to pay a premium fee for LBS features. 

 

Competitive Landscape 

Key Companies: 

SiRF Technology: Manufactures GPS chipsets and software 

used in mobile phones and automobiles. 

 

True Position: Provides the foundation 

for the network-based LBS solutions offered by T-Mobile and 

Cingular. 
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 ESRI - Produces GIS and mapping software, and is 

principle sponsor of OpenLS initiative. 

 

Cell-Loc:  Provides applications to enterprises for asset 

tracking. 

 

 Xora: Provides software to track employees' timesheets, jobs 

and locations using a GPS-enabled Sprint phone. 

 

Bones in Motion:  Provides software for tracking 

exercise through LBS.  Software is currently offered by Sprint. 

 

Rave: Provides student safety software targeted to college 

campuses 

 

WaveMarket: Provides a multitude of LBS services 

such as child tracking, social networking and asset management.  

Software is currently used by Sprint. 

 

 TeleNav is the next-generation GPS 

navigation service which provides audible and visual driving 

directions for BlackBerry, Palm Treo or Windows Mobile phone. 

 

 Infospace location-aware mobile directory services 

including the GPS-based “find my nearest” software offered by Sprint. 

 

 Xybernaut owns the "Waypoint" patent group that sets 

forth technology and business processes to provide wireless direct 

mail by sending information to targeted mobile users at specific 

locations. Xybernaut believes the Waypoint patents can allow wireless 

companies to provide location-based services to mobile devices such 

as cellphones, PDAs and portable computer devices. Locations can be 

focused in feet or miles, depending on the desired audience. 

 

The Future of LBS 

Short-Term 

During the short-term, we anticipate that the walled gardens and the 

current limited ability for web-browsing on telephones will allow the 

carriers to maintain control over distribution and access to location 
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based services.  Only those location-based application providers 

chosen by the carriers would be able to  access the customer-base.  

Sprint has chosen to work with the larger LBS companies, such as 

WaveMarket, who are able to provide more than one service to the 

company.  It is simply easier for the carriers to maintain business 

relationships with fewer companies.  We expect this trend to continue. 

 

We also expect that MVNOs such as Disney and ESPN will begin to 

offer more niche location-based services to their users.  This is 

because MVNOs, conversely to traditional MNOs, have a user base 

that is composed of a certain segment of individuals.  This makes the 

job of choosing which location based services to deploy much easier.  

ESPN would be interested in offering services that relate to sports 

while Disney could offer services geared towards children.  

Traditional MNOs who maintain an extremely diverse user base do not 

have this luxury.  Thus, we expect that MVNOs will attempt to 

differentiate themselves further from traditional MNOs through the 

use of targeted LBS applications. 

 

Medium-Term  

As high speed internet access on mobile phones becomes more readily 

available, the “walled gardens” will begin to crumble, and as more 

GPS enabled phones are available in the marketplace, we anticipate 

that additional competitors in the LBS space will emerge.   

 

In this new environment, companies will be able to provide groupings 

of bundled location based services.  These will likely be distributed 

over the internet.  In addition, there is a very large opportunity for 

companies to utilize LBS to shift the current business model where a 

consumer pays a monthly fee for access to location based services 

every month to one that is supported by advertising.  If done with a 

user-friendly approach in mind, the intersection of LBS and 

advertising could become a beneficial service to both consumers as 

well as advertisers.  It would provide the ability to target information 

to users, more so than that achieved in the past.  We anticipate that 

companies such as Yahoo! and Google will try to make inroads into 

this space.  We also believe, however, that the market is still wide 

open and many players have the possibility of gaining with the use of 

this enabling technology. 
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Enterprise Mobile  

Overview 

According to a 2004 Yankee Group study, technology decision makers 

and evaluators cited email as the “killer application” for wireless 

enterprise deployment.  25% of respondents consider email to be the 

key application driver, leading all other applications (see Figure 1)xvi.  

At present, there are approximately 500 million corporate email 

accounts worldwide.  In contrast, there are only 5 million wireless 

corporate email users, which means that penetration is roughly at just 

1% of total corporate emailxvii.  RIM’s Blackberry solution accounts 

for 85% of those users.  There are several issues are preventing the 

widespread deployment of wireless data solutions, the top two of 

which are cost and security (see Figure 2)xviii . 

 

The Blackberry wireless solution uses ‘push’ architecture, which 

means the Blackberry device in constant connection with the network.  

The Blackberry Enterprise Server is located behind the company’s 

firewall and pushes email from the enterprises’ email server 

(Exchange, Lotus) to RIM’s Network Operations Center (NOC).  

Once at the NOC, the email is processed for wireless transmission, 

which includes compressing the content for better transmission, 

formatting the screen size for the device, scanning for viruses and 

providing added security.  The content of the wireless email is then 

transmitted through the Internet and carrier WANs and delivered to the 

Blackberry handheld (see Figure 3)xix. 

 

Alternatives – Wireless Email Middleware 

Several competitors to RIM have come in with alternative middleware 

solutions (see Figure 4).  The biggest of these is Good Technology, 

with 10,000 enterprise customers.  Good uses server technology to 

push email, which is similar to RIM’s architecture.  However, the 

biggest difference is that Good Technology works on a variety of 

device operating systems, including Palm OS, Windows Mobile, 

Symbianxx.  Other competitors in this space are Seven Networks (see 

Figure 5)xxi and Visto (see Figure 6)xxii, which have similar 

architectures but whose main value proposition is the ability to access 

enterprise email on smartphones (as opposed to proprietary Blackberry 

handhelds).  This reduces the total cost of ownership for companies, 

since device costs represent a significant portion of TCOxxiii .  Taking a 

look at past investments in 2005, there has been recent VC interest in 

mobile email solutions (see Figure 7)xxiv.  Visto was able to raise $70 

million in new financing last year from DFJ ePlanet and other 

investorsxxv.   
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Other Alternatives 

Some new Web 2.0 companies have come up with other alternatives to 

enable mobile email access.  Flurrymail and Movamail’s 

implementations allow mobile access via normal cell phones (i.e. 

smartphones are not necessary).  Tapgad has come up with a way to 

access email via SMS messaging.  Separately, companies like Soonr, 

Avvenu and Gloolabs have come up with solutions that allow remote 

desktop access on mobile phones (i.e. desktop files and applications 

are accessible, not just email).   

Security 

Apart from email, applications like CRM, inventory tracking and sales 

force automation have significantly increased the value of data stored 

on mobile devices.  At the same time, the convergence of mobile 

operating systems to a few main players is hacker attacks more likely.  

IDC estimates that the market for mobile security software will grow 

from $161 million in 2005 to $993 million in 2008xxvi.   

 

There are roughly 100 known mobile viruses to date that are capable 

of disabling a phone or increasing a subscriber’s bill by sending costly 

text messages.  Avert Labs predicts that there will be another 500 

created this year.  The first viruses appeared only two years agoxxvii 

(see Figure 8 for a list of recent mobile malware threats)xxviii .   

 

There are four main ways that mobile phones are infected.  The first is 

via Bluetooth when viruses scan for accessible devices and send out 

copies of themselves.  Secondly, viruses can spread when memory 

cards are swapped between users to share pictures, data, etc.  Memory 

cards circumvent built-in phone security.  Thirdly, MMS (multimedia 

messaging) can be used to send viruses.  Finally, downloading infected 

emails or accessing certain websites can expose the mobile phone to 

viruses, similar to the way traditional computers are infectedxxix. 

 

The big players have recently unveiled mobile specific security 

products.  McAfee has launched VirusScan Mobile, which is designed 

to protect the mobile devices against threats that originate from email, 

internet downloads and instant messaging.  Its key feature is the 

protection of wireless entry points like MMS and Bluetooth.  Ericsson 

launched an anti-virus product for mobile network operators which 

provides centralized control to protect networks from malicious 

software and spam protection for smartphones that run Microsoft and 

Symbian operating systemsxxx.  New companies like MetroMystics and 

EasyVault have introduced “poison pill” software, which allows 

administrators to remotely recover and wipe out data from phones in 

the event that they are lost or stolen.  
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