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Executive Summary

Technology has transformed the cell phone from being a mere phone to becoming an
indispensable medium for contact, information and entertainment. Consequently, non-
voice applications, value added services, have become a major driver in increasing
revenues for the operators. The new paradigm in mobile services lies in providing a
location-based user experience and here lies the tremendous scope for expansion of
location-based services (LBS). While abroad LBS has been popular in the field of
navigation, in a country like India, there are many innovative service options that can
reach out, not just to the urban consumers, but also to the underprivileged in the cities
and villages, giving them a stronger base for inclusion in the process of growth.

With India set to overtake the US as the second largest mobile network in the world,
mobile phones have become a common feature mainly in the urban areas. Rural
teledensity has increased from 2 percent to 8 percent over the last year but substantial
boost is needed to exploit the true potential of cell coverage. Cell phone companies have
now caught up with the idea of tapping rural incomes and the spinoffs for growth are
tremendous, provided the requirements of the users are correctly identified and the right
revenue model is in place. It is here that location based services can add value and the
proposed white paper will examine the potential of cellular location based service to meet
the objective of growth with equity in India.

Location-based services refer to applications that use knowledge of the geographical
position of a mobile device to provide services based on that information. Such services
include navigation assistance, identification in case of emergency or disaster relief, social
networking through finding friends, map assistance through locating points of interest
etc. Provision of LBS requires the correct positioning technology, a geographical
information system that maps the areas and a conducive environment in the complex
eco-system that the mobile industry operates in. Despite being around for more than a
decade, LBS was not successful in the past due to various reasons such as inadequate
positioning technology, lack of standards and barriers to interoperability amongst
operators and networks, infrastructure constraints such as lack of GPS enabled handsets
etc., inappropriate business models that did not support LBS provision etc. However in
recent times, there has been a breakthrough and location is now considered native to the
business model of operators. The creativity of content providers and application
developers comes into play once the core elements are in place viz. location built into
handsets, standardized open platforms, infrastructure of network and viable business
models. It is only recently that these enablers have become operational across the world
and LBS has now taken center stage in mobile applications - in Q2 2007, LBS
represented 51 percent of the revenue from downloadable applications in the US".

In India, LBS provision is at a very nascent stage. Given the conducive environment
around the globe, and 8 million subscribers being added on every month in India, the

1 Directions Magazine, October 27th 2007, http://www.directionsmag.com/article.php?article_id=2587&trv=1
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LBS wave cannot fail to envelop the country. However, country characteristics are
different and a successful LBS strategy would need to address the needs of the rural
masses, with low income and high illiteracy. Applications are numerous e.g giving
weather alerts to fishermen on the high seas, using interactive voice response technology
to give LBS services to the illiterate, fleet and mobile workforce management for small
enterprises etc. Though there are technological and infrastructure constraints currently
holding back the growth of the LBS provision, these are likely to get resolved in due
course of time, given the moves in the international arena. But the concern in the Indian
context is that the mobile industry market structure as determined through policy and
regulation has not favored the growth of competition and innovation in value added
services such as LBS.

The issue to face going ahead is how to aim for universal coverage and maximum
competition in the mobile industry that will unleash the forces of creativity in providing
solutions. This calls for a move towards a model of regulation that focuses on managing,
rather than on limiting competition. LBS has the capability to grow into a powerful tool
in the hands of the common man and it is this vision that should guide the industry and
the policy makers.
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Background

The cellular phone industry has been growing at a phenomenal pace in India, with the
target of 250 million subscribers being met eight weeks ahead of the December 2007
schedule. The goal of 15 percent tele-density for 2010 was achieved by September 2006,
four years in advance. India’s tele-density has now crossed 25 percent, with growth
coming from the wireless segment as landlines reduce in popularity. India is set to
become the world’s second largest wireless network, surpassing the USA by April 2008.
The rise in connectivity has given a substantial boost to the growth potential of the
economy with enhanced efficiency as people and information can be accessed at the
touch of a button.

Technology has transformed the cell phone from being a mere phone to becoming an
indispensable medium for contact, information and entertainment. As a result, value
added services (VAS) have become a major driver in increasing revenues for the
operators and in India this market is seen to exceed Rs. 5000 crores this year. However,
the potential of VAS is still stuck at the primary stage of downloading ring tones and
SMS based applications. With the Global Positioning System in place, which tracks the
location of the cell user, there is tremendous scope for expansion of services, which cater
to the location-based requirement of the consumer. Location based services (LBS)
include features such as allowing the user to locate the nearest restaurant, hospital or
shop as well as locating other people. In a country like India, there are many innovative
service options possible that can reach out, not just to the urban consumers, but also to
the underprivileged in the cities and villages, giving them a stronger base for inclusion in
the process of growth. For instance, while urban applications look at vehicle tracking for
fleet operators, for a villager, this feature could indicate whether the buses are running on
time or are delayed etc. Locating friends is a service gaining popularity abroad, this could
also translate into a service that helps people locate their doctors. The potential of LBS in
times of emergency needs and disaster management of course is immense.

One of the issues that needs to be addressed in the high growth path of the economy is
the rising disparity between the various regions and classes. This disparity is evident in
the tele-density numbers as well, rural coverage by cell phones is still just 20% of the
total subscriber base. Rural teledensity has increased from 2 percent to 8 percent over the
last year but substantial boost is needed to exploit the true potential of cell coverage. Cell
phone companies have now caught up with the idea of tapping rural incomes and the
spinoffs for growth are tremendous, provided the requirements of the users are correctly
identified and the right revenue model is in place. It is here that location based services
can add value and the proposed white paper will examine the potential of cellular
location based service to meet the objective of growth with equity in India.
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The main objectives of the proposed white paper are as follows:

= To assess the relevance of mobile applications focused on location features in the
Indian market

= To identify specific applications/services that would be of importance to the user e.g.
points of interest, navigation, locator etc. especially in the India-specific context

= To emphasise how LBS can help India meet its objective of growth with equity

= To examine the current shortcomings with regard to infrastructure and technology

= To make recommendations for the way ahead to exploit the full potential of LBS in
India

IAMAI-Indicus. Mobile LBS, version Apr 14, 2008 4
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Introduction

This introductory section sets out the history of location based services and the support structure that
enables the provision of LBS.

Location based services

The idea of using the cell phone to deliver multiple services, other than basic
communication has been envisaged since the early-1990s when internet was added to
voice telephony. The move from what was termed double play to multiple play brings
significant benefits to consumers who can access several services through a single
instrument. However, with the frontier of technology expanding continuously, the
process of learning and adapting has not been smooth for market operators, regulators
and consumers. As a result, applications have often failed to match growth to potential;
location-based services through mobile comprise one such unexploited set of services,
which has taken off only in the last few years around the world.

Location-based services or LBS refers to ‘a set of applications that exploit the knowledge
of the geographical position of a mobile device in order to provide services based on that
information.” > They can be classified in three categories :

1. Public safety or emergency services: since the location of the subscriber can be
provided by the carrier, the mobile phone is a valuable access point in the times of
emergency. In the US, Europe and Japan, it is mandatory by law for carriers to be
able to provide such information.

2. Consumer services:

a. Navigation — users get route maps to a particular destination, real time traffic
routing that takes into account actual congestion patterns etc.

b. Location based advertising — advertisements of discounts or offers from a
store as the user comes within the vicinity.

c. Location based reminders — users can enter in to-do lists, whose location
information is activated when the user passes by, for instance, pick up
shopping or laundry etc.

d. Family and friend finder — allows users to keep track of the location of their
children, relatives or friends, with the informed consent of these subscribers.

e. Location based search — allows users to access local services, or find even
more detailed information such as listings and ratings of movies playing in
theaters nearby etc.

f. Location based mobile gaming which began a decade ago has larger scope
now as positioning and handset technology have improved considerably.

2 Ratti et al, 2005, Mobile Landscapes:using cell phone data for urban analysis.
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3.

Enterprise services: LBS enables firms in fleet and asset tracking, field service
dispatching, route and delivery optimization, and mobile workforce management.
This has proved to be extremely useful for small and medium businesses. For
instance, Metro Express Transportation Services, a company providing ground
transportation services in the US, achieved a 30 percent increase in productivity and
10 percent reduction in accidents using Nextel’s location-based service®,

Support structure needed for LBS provision

The most important ingredient in enabling LBS provision is the positioning
technology, which determines the accuracy of location. There are various methods
available today:

1.

Cell of origin — the most basic and cheapest method is to use the location of the
radio base station that the cell phone is connected to. Accuracy is much less than
other methods, the location can be determined within 0.5 km in urban areas and 35
kms in rural areas, however there is no additional cost attached to the handset or to
the network to enable this service.

Time of arrival — this method uses the time it takes for a signal to move from the cell
phone to the base station that it is connected to. Though the accuracy is higher, there
are additional costs of implementation with the requirement of a high number of
location measurement units.

Angle of arrival — the angles at which a signal arrives at two base stations are
calculated and triangulation used to determine the location of the user. Here accuracy
can be affected in urban areas due to buildings creating hindrances to the signals.
Enhanced observed time difference (E-OTD) — handsets with this capability measure
the time difference between neighbouring synchronized base stations, for this the
location of the base stations must be known. Accuracy within 100 to 300 metres is
achieved through this method.

Standalone Global Positioning System (GPS) — this system of 24 satellites was set up
for the Department of Defence in the United States and opened out to commercial
use. A satellite transmits signals to the GPS receiver in the cell phone to calculate its
location, bearing and speed. The GPS enabled handset has to receive signals from 3
to 4 satellites to determine its position with an accuracy of within 10 to 100 meters.
However, this method does not fare well indoors and takes a few minutes to fix the
position.

Assisted GPS or A-GPS — the latest technology that integrates the mobile network
with the GPS to give a better accuracy of 5 to 10 meters. This system fixes the
position within seconds, has better coverage and can in some cases be used indoors,
consumes less power and requires fewer satellites. The only disadvantage to date has
been the cost of A-GPS enabled handsets for the user, but this issue has been tackled
by operators and handset manufacturers recently.

3 Business Wire June 14th 2005, http://findarticles.com/p/articles/mi_mOEIN/is_2005 June_14/ai_n13812802
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Once the positioning method has been chosen, the next step in providing LBS lies in
compiling data through a comprehensive geographical information system (GIS).
Mapping is an essential feature of LBS, which requires information regarding the road
network, points of interest e.g cinemas, petrol pumps, restaurants etc. Further, such
mapping must be accurate, extensive and updated if it is to be of any practical value to
the user.

The final ingredient in the provision of LBS is the complex value chain that draws on
support from operators or service providers, handset manufacturers, application
developers and content providers to put all the benefits of technology in the hands of the
final users. This point will be taken up in greater detail throughout this paper as it
involves interlinked issues of standards, interoperability, market structure and regulation.

Trends in provision of LBS

The Past: Though location-based services were launched in the late 1990s, there has
always been skepticism about the realizable potential and high expectations were
considered to be more hype than reality. There are a number of reasons for the failure of
LBS to catch on in the market?, which are stated in brief:

Inadequacy of early technology — positioning methods had poor accuracy,
handset display and graphic capability were not adequate for maps and location
information, content of geographical information and points of interest had gaps
etc. that kept consumers out of the market.

Requirement of a complex eco-system — provision of LBS needs support from
operators, handsets manufacturers, application developers and content providers.
The relationship between these players in the value chain has to be well
established, with each receiving a fair reward for their efforts, to give a conducive
environment for growth of LBS provision.

Lack of standards and issues of inter-operability constrain the growth of LBS.
Whether it is the LBS provider or the user, there is a primary requirement of
ensuring connection between subscribers of different networks. Any barriers to
interconnection either through the network (different standards) or through
pricing will hinder the delivery of LBS. Open platforms and interfaces are
important to promote the growth of applications, without any proprietary
barriers.

Marketing failure — lack of awareness amongst consumers of the scope of LBS
led to the low adoption rate in the past. It appears that carriers were themselves
not convinced of the model to market the services effectively.

Inappropriate pricing and business models — there are many business models
possible — flat fee, per unit use, advertisement based etc. In most cases
consumers have been put off by high flat fees or highly complex charging models
with little value addition from the services provided.

4 Symbian Developer Network February 2008, Williams 2007, Indoor LBS 2007.
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Concerns of infringement of privacy from subscribers was a legitimate fear to
prevent adoption of LBS.

The Enablers : There are therefore a variety of factors in play that must be brought
together to work in a coordinated fashion to bring out the potential of LBS provision
through the mobile phone (See Box). However, the important point to note is that the
interplay of these factors has varied in different markets. For instance, it is often said that
one of the main
factors that kick-

Influences on technologies and components that make up an started the
LBS solution interest of service
Influences Solution providers in LBS
Government legislation Positioning performance has ~ been
Standardisation bodies Positioning methods legislation  that
Mobile operators Privacy support . manda_ted
Mobile subscribers Network support wireless  carriers
Middleware vendors Pricing model to _provide
GPS hardware vendors Content availability mformatl_on on
Handset producers LBS-enabled handset availability the location of a
Application, mapping, and | Applications subscriber n
content providers times of

emergency. This
Source : Symbian Developers Network February 2008 is true for the

United  States,

but not totally
accurate for other markets such as Japan and Europe. In fact, it is interesting to see how
legislation requirements are linked to the outcomes of LBS provision on the field in the
different markets.

To begin with, it was the 1999 Wireless Communication and Public Safety Act in the US
that set into motion the use of cell phones for improving emergency service provision.
The E911 or Enhanced 911 rules require carriers to provide information on the location
of the user that meets accuracy standards of between 50 and 300 meters. This gave the
necessary impetus for the industry in the US to coordinate network and handset
capabilities. The US legislation does not mandate any preferred positioning technology
but the stringent accuracy standards were easily fulfilled by CDMA operators whose
handsets included the Qualcomm chipsets. For the GSM operators, there was a problem
choosing the correct positioning technology due to lack of GPS enabled GSM handsets
at the start. This omission has now been corrected; GPS enabled GSM handsets are now
widely available, allowing the accuracy standards to be met by all operators in the US
market.

In Japan, GPS was already in use in the country before legislation for emergency service
provision took place. LBS was popular through services like navigation, child tracking
etc., therefore the law was supplemental but not the main reason behind LBS growth in
Japan. However, it did make a difference in technology; Japanese legislation specifically

IAMAI-Indicus. Mobile LBS, version Apr 14, 2008 8



AIAMAL

mentions the use of A-GPS technology, since April 2007, all new phones are A-GPS
enabled.

European legislation is not as stringent at all, there are no requirements on accuracy or
on the technology to be used. It is possible that such laws will come into place once the
European satellite system Galileo becomes operational in 2013. (Galileo is a planned
Global Navigation Satellite System, being built by the European Union and the
European Space Agency.) Nevertheless, despite the lack of legal backing, there has been
substantial interest in LBS in the past two years, with navigation leading consumer
interest.

One of the key requirements for LBS provision is interoperability amongst networks
that allows seamless connection and flow of information. The Open Mobile Association
(OMA) was created in 2002 by more than 200 companies to bring together all the players
in the mobile value chain — wireless carriers, IT companies, mobile operators, application
developers and content providers. OMA is aimed at standardizing all mobile application
work across countries, operators and networks. Since each individual company works at
the standardization issues through a single lens, OMA works towards picking up any
neglected areas and on streamlining any duplication. Open standards and platforms bring
benefits of economies of scale to all parties in the value chain and the principles of the
OMA include the following®:
- Products and services are based on open, global standards, protocols and

interfaces are not locked into proprietary technologies

Application layer does not differentiate between varied systems such as CDMA,

GSM, UMTS etc.

Service enablers and architecture framework are independent of operating
systems

Applications and platforms provide for seamless geographic and inter-
generational roaming

Clearly the pivot for change in recent times has been the availability of GPS enabled
handsets. GPS is the preferred positioning technology for accuracy but when GPS is an
add-on, it has been seen that users are reluctant to adopt the technology. This is not only
because of the cost of the additional device, but also because the modus operandi of
connection through the add-on GPS is beyond the capability of the average user.

One of the factors for the rapid uptake of LBS in Japan and South Korea has been the
widespread use of GPS technology. However, this was also a consequence of the
marketing strategy in these countries where handsets and services were bundled
together by carriers. By giving pre-configured handsets with a subsidy, operators tied the
consumers into their networks and found it easier to be responsive to consumer demand.
Though there are markets that have grown rapidly without such bundling, the subsidy
provided by carriers in Japan and Korea is said to have led to greater market penetration
and wider adoption of next-generation technology and varied value-added services.

5 http://www.openmobilealliance.org/AboutOMA/FAQ.aspx
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Handset subsidies also allow operators to convince users to move from a pre-paid
service to a post-paid one, that is typically more lucrative in revenues.

The impact of subsidies is very clearly seen in the case of Korea where subsidy policy has
changed over the years. Though handset subsidies led to the growth of the mobile
industry, there were concerns of the implications on market competition as subscribers
were locked into using the same carriers for a period and switching out was made more
difficult. Moreover, the practice of bundling led to a cross-subsidy with higher monthly
service charges. In 1999, Korea banned the practice of an obligatory subscription for a
specified period that came linked with this bundling of handsets and services. Further
seeing the excessive competition in giving out handsets subsidies, there was a ban on
operators subsidizing handsets in 2000. This led to a fall in the sales of handsets and the
regulator stepped in by forcing reduction in service charges to bring users into the
industry. Subsidies have been allowed again since 2004 to encourage shift to higher
technology enabled handsets. The figure® below gives a graphic representation of the
implications of bundling and subsidies. Therefore, while the case for handset subsidies in
promoting adoption of new technology and higher end handsets is clear, the implications
for competition and market structure need the attention of the regulators.

Framework: Implications

of Handset Bundling Bundling applied Handset hunldlmg
\ / \ allowed*
Smaller set of Tailored Subsidies used SIM-lock used
available handsets handsets * Cheaper handsets * Long contracts
» Easier for operator to * Services and * Operator money tied * Higher switching cost
differentiate service settings to handsets « Less price
» Easier for content pre-configured o
providers to provide * Operator brand * Lower churn
content visible
* Co-branded and

operator handsets

Better usability More se rvices Higher Pcnctratinn Higher tariffs
and features of high-end * Transparency of prices
p'--_:_'--;;;,_'\-'.i-. atur handsets suffer

Higher usage of Lower usage of
mobile data services mobile data services

# SIM-lock allowed

6 Tallberg 2005.
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Once the core elements of location native to handsets, open platforms, infrastructure of
handsets and networks, and evolved business models are in place, content providers
come into their own in the industry. Here, what appears more vital for the growth of
LBS is the creation of a conducive value chain. Operators in Japan and South Korea
offer their content developers a much higher share in revenue than in other countries,
and this has encouraged the growth of the LBS industry. Operators need to recognize the
role of application developers and content providers as market drivers and incentives
must be given to enhance the variety of services offered. It is important to facilitate the
entry of a large number of content providing firms to stimulate innovation and creativity,
that in turn will raise the revenue.

As the industry evolves, it is interesting to see a convergence of multiple functions in
the cell phone and in the past few years, location has been recognized as a key element in
the business models, that are moving towards such integration. 2007 saw two significant
events — Nokia's purchase of Navteq and the Google-led Android project — that are
indicative of this convergence. Nokia, the world’s largest mobile device manufacturer
entered into a purchase agreement with NAVTEQ), a leading provider of comprehensive
digital mapping information while Google led the Open Handset Alliance of more than
30 firms, under the project Android, to provide open source mobile platforms.

Convergence trends from 2007

"Nokia's unique vision for location based services aligns perfectly with NAVTEQ's vision to
enable everyone to find their way to people, places and opportunities on mobile
communications devices, cars, desktop computers and in all the other places that are
important to them," said NAVTEQ President and CEO Judson Green. "It's really exciting to
imagine what we can achieve by combining our location experience with the resources of
a company that has a customer base of more than 900 million people."’

“For me and my interest in geographic information the key detail about the Android SDK is
the LBS component, and where is appears in the whole android stack. | have often argued
that LBS would only really make sense as an underlining infrastructure that is available to
all applications, therefore allowing much higher levels of integration. With Android the
Location Manager component is part of the core application framework, meaning that all
user applications have access to the devices location. At a simple level this means that
applications like the address book as access to the device location, so your contacts rather
than sorted alphabetically could be sorted based on distance from your locations” Ed
Parsons, Google Geospatial Technologist®.

Location appears to be not the ‘killer-application’, but the ‘killer enabler’ for the mobile
industry today®. In fact with location native to handsets, a new revenue paradigm has
been initiated. Rather than the fee per use or flat fee per month, ad-based revenue
models have been envisaged in the US. It will now be possible to offer, for instance, free

7 Nokia press release October 2007 nttp:/www.nokia.com/A41360012newsid=1157198
8 http://www.edparsons.com/?p=574

9 Kanwar Chadha, SiRF Technologies, December 2007
http://www.directionsmag.com/article.php?article_id=2641&trv=1

IAMAI-Indicus. Mobile LBS, version Apr 14, 2008 11



AIAMAL

SMS services if the user allows for location based advertising to accompany the SMS.
The idea behind location based advertising is to give users information about promotion
offers or discounts as he nears within a certain range of a store. According to Steve
Sullivan of Prepaid Earth, the Android project will prove to be a tool for empowerment.
“The real challenge is for the developing countries to be able to afford mobile and
Internet services even if they rely on prepaid billing. Google has the solution. The future
might look something like this - Google will fund free incoming and outgoing calls, text
messages and data packets through advertising. This will be offered to each Prepaid
Android user instead of them buying prepaid recharge or top up to enable network
connectivity. Prepaid Earth believes that John Doe in the Ivory Coast would be satisfied
to accept free calls, whilst at the same time receive a Coca-Cola commercial or banner on
his Android handset. The model is neat, and clear cut. Through advertising, Google will
provide Android users with subsidized prepaid recharge credits.”® Looking ahead,
advertisements can be made to unobtrusively match the particular requirements of each
user separately, depending on his location. While in general consumers are sensitive to
being advertised to, they would be predisposed to such a model, if they were getting free
service in return.

The Future Projected : With a decade of experience now in LBS provision, it is clear that the
creativity of content providers and application developers comes into play once the core
elements are in place viz. location built into handsets, standardized open platforms,
infrastructure of network and viable business models. It is only recently that these
enablers have become operational across the world and LBS has now taken center stage
in mobile applications - in Q2 2007, LBS represented 51 percent of the revenue from
downloadable applications in the US™. Future growth is expected to be high - worldwide,
LBS is set to grow from the current $ 515 million to $ 13.3 billion by 2013", the number
of users downloading maps and accessing routes through their cell phones in Europe and
the US is projected to grow from 4 million in 2007 to 43 million in 2012%. In Asia-
Pacific LBS has caught on since 2006 and is expected to grow at a compound rate of
15.3 percent per year till 2009".

However, while navigation linked applications have taken off as the predominant LBS
application in the developed world. Personal navigation is the second largest subset of
LBS applications, after enterprise solutions like fleet tracking and workforce
management®. For India, the needs of the market and the economy can be quite
different and the next section examines the relevance of LBS in the Indian context.

10 http://www.lbszone.com/content/view/2831/2/

11 Directions Magazine, October 27th 2007, http.//www.directionsmag.com/article.php?article_id=2587&trv=1
12 ABI research quoted in Information Week, April 4th 2008.
http://www.informationweek.com/news/personal_tech/gps/showAtrticle.jhtml?articlel D=207001893

13 Berg Insight, quoted in Symbian Developer Network, February 2008
http://developer.symbian.com/main/downloads/papers/LBS/Introduction_to_L ocation-
Based_Services_on_Symbian_OS.pdf

' Frost and Sullivan quoted in Indoor LBS http.//www.indoorlbs.com/id570.html

15 ABI research quoted in Information Week, April 4th 2008.
http://www.informationweek.com/news/personal_tech/gps/showArticle.jhtml?articlelD=207001893
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Location based services in India

The second section focuses on the relevance of mobile applications of LBS in India. For any service to be
of real utility to the country, it should meet the requirements of the masses. This section critically evaluates
the present status of LBS and the possible features it should work towards to become a tool of
empowerment. It links the potential for LBS to the average man on the street, within the unorganized
sector, micro-enterprises, the under-privileged etc.

Current status

Though India is set to become the second largest wireless network in the world in April
2008, LBS provision is still in its very nascent stage. The action in this space began in
earnest two years ago, when BSNL signed up with a US based firm Telenity® to provide
14 location based services to its customers. These services form the set of basic
applications available abroad, for instance,
- real time fleet and asset management,

friend finder alerts for subscribers,

mobile yellow pages

tourist information on places of interest

The service was launched in July 2007 and the fleet tracking solution has picked up an
impressive customer base in companies such as Mahindra and Mahindra, Hindustan
Lever, Patel Roadways, Chetak Logistics etc'’.

At the same time, Airtel launched its Enterprise LBS solution with an Indian firm,
Mobiance, a company that uses a self developed Mobile Station Localization technology.
The location based solutions presented by Mobiance appear to be more innovative. The
services offered include

tracking fleet

mobile workforce management

directing consumers to retail stores

enabling brand managers track in real time their field representatives across rural

India

providing search and navigation abilities to consumers

aiding governance for example by knowledge dissemination in case of natural

disasters or public unrest.

Though the range of solutions is wide, there is not much supporting evidence of
adoption of LBS by the large magnitude of subscribers. To some extent this could be due
to lack of awareness amongst the consumers, but it also implies that application
developers need to generate more relevant applications and these solutions must be

16 http://www.telenity.com/press_releases/07052006.php
17 http://www.bsnl.co.in/service/fleet_management.htm
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marketed more effectively in the public eye. There is no doubt that LBS has great
potential in a country where subscribers are being added at the rate of 8 million a month.
There are of course technological, infrastructure and other constraints that have limited
the provision of value added services in general and location based services in particular
and these are dealt with at length later in the paper. But given the conducive environment
around the globe, the LBS wave cannot fail to envelop India. It is important to note
though that country characteristics are different. The success of personal navigation
devices in the US and Europe reflect the high car density in these countries and the fact
that these cars are self-driven. In major cities of the world, there is one car for every two
persons, or less, in Indian urban areas, this ratio is around one car for more than 250
people™. Cars are usually owned by higher income households and the popular use of
chauffeurs in such families mitigates the need for personal navigation devices. Meeting
the needs of end-users need is critical to the success of a technology and for India, the
applications and models built for the developed world need not be the relevant ones to
provide in the Indian context.

Future potential

India with its billion people forms a formidable consumer market, but it has several
distinguishing characteristics. To begin with, despite the rapid urbanization, India
continues to be a land of villages with more than three quarters of the population in rural
areas. The fact that the life of the majority of the population continues to revolve around
agriculture points to the urgent need for diversification of occupational structure. The
scope for raising productivity and therefore impact growth is significant — around 90
percent of the labour force in India works in the unorganized, informal sector and
contributes around 60 percent of the national income®™.

A successful LBS strategy in the Indian context is one that should, in the words of
Ashutosh Pande, Managing Director, SiRF Technologies, “address the needs for tens of
millions people. In India, this has to be a solution which can in a short period of time
penetrate into each of the 600,000 villages to make a difference to hundreds of millions
of people. It is a solution on a scale that has perhaps never been thought of before.”?
The challenge is daunting but there are significant rewards for raising efficiency and
equity by putting the instruments of growth in the hands of the common man. With
rapidly changing technology, the cell phone has proved its capability as such an
instrument of growth.

The low income of the masses and the preference of prepaid subscription need not be
deterrents anymore. The ad-based revenue model that is being spearheaded in the West,
particularly the Android project, is imminently suited to the developing world, where
calls and messages can be free to the users or provided for a nominal user fee and
supported by advertisement content. This will serve the twin purpose of marketing to the

18 http://www.thehindubusinessline.com/2007/10/16/stories/2007101650400800.htm
19 Planning Commission 2003
http://planningcommission.nic.in/reports/sereport/ser/restruc/stdy_rsturc_chl.pdf
20 http://location.net.in/india/2008/conference/Ashulbskp.ppt
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masses, products and services that can be tailored to the specific user’s needs. Such
advertisements should ideally be voice based, in local languages pre-selected by the user.
Though illiteracy is still a concern in rural areas, IVR technology is looking to overcome
this handicap.

A few examples are outlined below to show that LBS is the appropriate mobile solution
to meet the requirements of specific groups of people, given the diversity and disparity in
the country. These represent just a tip of the iceberg, when it comes to the potential in
India.

Fishermen can get weather alerts on the high seas, depending on their location.
A villager can use LBS navigation within the city to reach his destination with
ease.

Farmers can get alerts about unseasonal rain, that can help them reduce crop
damage for harvested grain, which turns mouldy when wet. This can have a
critical impact on the food stocks, procurement situation and inflation levels in
the current scenario of low grain production.”

Small businesses can use LBS to keep a check on their mobile field force to
ensure productivity is enhanced.

For urban consumers the possibilities for LBS are of course familiar, already in
use in other countries. For instance, location information can assist a central
agency to get the nearest taxi to a customer, saving time for both the customer
and driver and fuel costs for taxi operators in cruising. Though this is a European
solution, it can be extended for auto rickshaws for instance in India to raise its
applicability to the common man anywhere in the country.

GPS systems can help commuters know when the next bus is due at the bus stop,
mobile alerts can be designed to give a commuter specific information about the
bus he needs to catch and its precise location in real time.

Fleet management takes on an added dimension in India where drivers often take
shorter routes to avoid national highways, the roads chosen by them may not be
smooth enough for the cargo. This can affect the safety of the cargo and should
be incorporated into the ROI considerations of operators choosing LBS as an
efficiency raising tool. The option of renting this service on a monthly basis
provides a cost-effective solution for small transport operators.

In the case of public transport, cell phones of passengers onboard can be
automatically linked to specific emergency call numbers, which can be dialed in
case of an accident or rash driving. Such a system has already been made
operational in India.”

Location based advertising will allow better branding and consumer targeting by
consumer firms, who are already attracted to the large rural markets.

21

http://timesofindia.indiatimes.com/When_it_rains_it_pours_for_government/articleshow/2929661.cms
22 hittp://www.gisdevelopment.net/interview/previous/ev0118Bhati.htm
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Though it is well understood that the scope for providing LBS is immense, there is a
great divide between those who work with technology and those who know what
solutions are needed on the field. The classic case of ITC’s e-chaupals, for instance,
spearheaded a revolution in the way technology was matched to agriculture’s
requirements. Clearly the case for LBS provision through mobile phones is well
established with regard to commercial viability and practical relevance. While the
constraints to providing LBS in India are put forth in the following section, it must be
noted that it is just a matter of time to tie up the loose ends and connect technology to
the masses.
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Current constraints in the provision of LBS in India

This section deliberates on the current constraints, which have retarded the growth of mobiles, internet
provision and LBS in the country. It covers the gamut of technology and infrastructure constraints, as well
as examines the issue of possible market failure and the role played by policy and regulation in limiting
LBS provision..

While currently there are a myriad of problems that are holding up the provision of LBS
in India, these are not insurmountable. Some will be resolved sooner than the others and
this section brings out the relative importance of the constraints in an attempt to
pinpoint the true stumbling blocks that need urgent attention.

Technology constraints

To begin with, for LBS to be operational on a large scale, mapping under the
geographical information system needs to be more comprehensive than it is today. This
raises significant challenges in India for improving the breadth and the depth of the
existing coverage of GIS. In India GIS mapping is at a rudimentary stage and is mainly
available in the major cities. Efforts are on to improve the coverage — Tele Atlas, a digital
mapping company, has a fleet of mobile mapping vans in Singapore and Taipei that roam
the streets with sensors and cameras, and geo-position the information onto maps®. The
3D processing unit of these digital maps is in India and the company is well aware of the
need to bring this technology to cover this country as well. In 2007, Airtel joined hands
with Wayfinder for its navigation services, which has tied up with Mapmylindia for
mapping services in the country. However, this service was being provided to Blackberry
users. The community of Blackberry users is around 500,000 in India, with most centred
in Bangalore, so there is limited application of this service.”!

One of the key factors enabling the growth of LBS is the wide availability of cheap GPS
enabled handsets. This is one feature that is being tackled by technology and with
location now considered an integral part of the business model, GPS enabled handsets
are being manufactured as part of routine. The issue of cost remains to be tackled, since
these phones are still all high-end units. Yet, while on one hand there is the model of
subsidies followed in Korea and Japan, on the other hand, companies like SIRF
Technologies have stated their commitment to provide GPS chips in million unit
quantities below the price of Rs. 200 by end-2008 and to provide a location system on
chip below Rs. 600 by the end of 2009%.

There are also alternatives that may be more suited to India, if accuracy standards of the
sort set out by US legislation are not necessary. For instance, Mobiance’s self developed
technology for location and Navizon’s use of Wifi and control tower triangulation® can

23 http://www.gisdevelopment.net/interview/previous/ev0124mark.htm

24 http://www.tech2.com/biz/india/news/communication/indian-blackberry-users-may-face-govt-
blackout/20921/0, http://www.bbhub.com/2006/12/28/and-the-1-blackberry-market-in-india-is/
25 Pande, ibid.

26 http://www.indoorlbs.com/id72.html
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suffice to spread the LBS in the countryside. Such technology does not require expensive
modification of handsets. In the case of Navizon, there is no need for agreements with
operators for either revenue sharing or approvals.

The concerns of interoperability amongst networks and platforms will be resolved in the
country alongside the developments abroad. Whether it is open platforms or standards,
such issues will percolate into India automatically as the growing large market can not be
ignored by any significant player in the LBS value chain. All major players in the mobile
phone industry abroad have a foot in India and with the software outsourcing capability
here, India is already a prime spot for research and development in this space.

Infrastructure constraints

One of the main problems in India is the lack of spread of the wireless network into the
countryside. Rural teledensity has risen from 2 percent to 8 percent in the last year but
this leaves much of the country untouched by wireless. All telecom companies contribute
5 percent of their revenues towards the Universal Service Obligation Fund, managed by
the Department of Telecommunications to fund rural roll out of services. By April 2008,
the unutilised amount in the USOF was to the tune of Rs. 15,000 crores and in order to
raise interest in providing access in rural areas, the DoT has now allowed companies to
bid jointly to set up towers and provide services in rural India. By allowing the sharing of
both passive and active components of infrastructure by service providers, costs are
expected to come down for the operators.

In urban areas, the problem of network congestion is also becoming an issue. The
percentage of operators not meeting the congestion rate benchmarks has risen in the
quarter ending December 2007 to around 5 percent®’. With additional services, especially
for LBS, through the cell phone, the demand for bandwidth has increased substantially.
Though there is considerably ongoing debate over spectrum allocation, these issues
should get resolved over time. What will be more important in the long term is to set up
systems for spectrum trading to allow dynamic allocation of spectrum use and pricing to
increase efficient usage for a variety of services.

Market failure, policy and regulation

One of the main constraints to the provision of value added services, in general, and
LBS in particular, is the market structure of the mobile industry in India and the failure
to unleash the forces of competition, which in turn give rise to creativity in the mobile
eco-system. To begin with, an oligopolistic market was created with the division of the
country into circles as a fixed number of licenses given in a circle. This restraint has been
gradually opened out since 2001 but the continuing lack of clarity in spectrum allocation
and licensing has clouded the business models for the firms. The role of the government
in owning the incumbent, allocating spectrum and determining tariff rates has made this
an imperfect playing field for mobile operators.

27 Trai March 2008
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Discriminatory practices by the operators that inhibit inter-network operability have not
been curbed. For instance, the marketing strategies of group discounts within the
network, intra-network free calls etc. have not been picked up by the regulators as
deterrents to competition. A key requirement for LBS provision needs cross-network
connections to be seamless, and the current practices go against a cooperative attitude
for LBS provision.

It is quite clear that in the Indian context, the mobile industry market structure as
determined through policy and regulation has not favored the growth of competition and
innovation in value added services such as LBS.
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The way forward

The concluding section sets out the role of the policy makers going ahead to aim at universal coverage and
maximum competition in the mobile industry eco-system. This will enable the creativity of application
developers to flourish and meet the needs of the end-users in the country.

From the previous sections, some facts stand out clearly —
- LBS is an imperative, an integral part of mobile value added services.
LBS has been recognized as native to the business model abroad.
LBS has considerable potential for raising the efficiency and equity in the
economy.
Technology and infrastructure constraints will resolve with time, if market forces
are given free rein.

The issue therefore before us now is : how to move forward with minimal state
intervention to achieve the aims of universal coverage and maximum competition.
One solution provided by Ashok Desai®® has been to remove licensing requirements
completely and open the spectrum management space to an independent technical entity,
rather than a committee under the Department of Telecommunications. The role of the
government then moves away from licensing to ensuring interconnection, to set up a
technological framework that will allow interconnection of a large number of operators
and to set minimum quality standards.

The relationship in the complex value chain of the mobile industry to provide LBS will
then fall into place naturally as it has been evolving abroad. There are already efforts to
have software upgrades that support different network modes. Field trials are on in India
to integrate the CDMA and GSM networks®, such initiatives that lead to technology
neutrality should be given a free hand as they have the ability to resolve much of the
wrangling over spectrum by the various groups.

The next step of course has to be to allow spectrum trading where access to spectrum is
bought rather than the license to own spectrum. This means an open entry spectrum
system where no oligopoly can survive as any user can enter anytime by paying the price
for access, that is continuously determined by the prevailing demand and supply
conditions, a system run by a clearinghouse of users®. There are numerous technical,
legal and regulatory issues that are involved in setting up such a system, but these need to
be resolved. It is clear that a market solution is inevitably the best way forward but for
the process to go through without problems, it again requires support from the
government and regulatory authorities™.

28 Desai 2006

2 http://www.eetimes.com/news/latest/showArticle.jhtml?articlel D=206904955

30 Noam 1995.

31 See Marks and Williamson, 2007 for a detailed discussion of the issues involved in the role of the market
in spectrum allocation.
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In conclusion, LBS is in a very nascent stage in India. Issues of technology,
interoperability, standards and open platforms, viable business models etc. are being
tested and are evolving in other countries at a rapid pace. These will naturally feed into
the country as India is recognized as a large consumer market with unexplored potential.
Within the country, the great divide between the providers and the end users can be
bridged once there is a conducive environment created in the industry. This calls for a
move towards a model of regulation that focuses on managing, rather than on limiting
competition. LBS has the capability to grow into a powerful tool in the hands of the
common man and it is this vision that should guide the industry and the policy makers.
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