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ABSTRACT

The purpose of this study is to find out Third generation (3G) mobile network market
demand end feasibility study for implementation in Bangladesh.

This 3G technology is implemented in 5o many countries in the whole world. There are some
successful and some unsuccessful cases in adopting this technology. In this teport the
concentration 15 given on the new feature of this technology, survey for the market demand,
capital cost and operational cost, customer segment and demand analysis, fulire trend.
advamtage and disadvantage with current technology in mobile operator, cost effectiveness

and overall {easibality for implemenlation.

The market of ebile communication s very amractive as Bangladesh is a highly populated
country. But the inflation rate is very high here and GDP is comparatively low. So it is a

marter of consideration for implementing costly technology because it may so much costly

for most of the peopla.

Technological and economical balance 15 an imporlant issue in this case. The Remrn of
Investment period is imporant as the technology is quickly changing. The 3G technology is
a solunon of High speed data service demand, but the market is not big encagh vet w invest
extensively because licenss fee, wx 15 & big issue. Alsoe the recent penalry paid by operators
forced them to cut down their cost. In this situation feasibility analysis and forecasting is 2

big issue.

Here in this report the data and trend apalysis has been done with respect to the recent
growth of this technology in different countries. Also the cost analysis has been done for

implementing this lechnology.

From our study 1t has been found that implementation of 3G technolopy at existing GP
network system is fensible as because from financizl analysis TRR has been found 30%. the
NPV pasitive and Discounted Payback Penod 4.1 years (considering 13% discounting
factor). Moreover, 20 is going to be absorbed by 3G all over the world and 2G is now at its
declining phase. then it will be the nght time to switch into 3G technology at our nemwork

SyStem,
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CHAPTER 01

INTRODUCTION

1.1 Background

Technology is rapidly changing. Today's techmology will be replaced by tomomrow’s
technoloey. 3G or Third Generution technology is a convergence of various Second
Cieneration telecommunication systems. 3G is the third generation of mobile phone
standards and technology, superseding 2G. It is based on the Intermational
Telecopununication Union (1T family of standards under the Intemational Maobile

Telegommunications program [1].

3G technologies enable network operators to offer users o wider range of more
advanced services while achicving greater network capacity through improved spectral

efficiency [1].

Video calls and Video Conversation.
Live TV at Mobile Hand set.
Wide-area wileless.

Audio Video Conlerencing,

Fax Service {rom mobile set.

Mmoo oW R

Broadband wireless.

(r. High speed internet form miobile hand ser.

Fig.1.1- Model pierure of a 3G handsat
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This 3G technolagy 15 implemenied in so many couniries in the whole world, There are

some successful and some unsuccessful cases in adopling this technology (2} In this
epor we have concentrated on the new features of thas technology ], survey for the
market demand. capital cost and operational cost [2, 3], customer serment and demand
analysis [4, 5], future trend, advantage and disadvanlage with current technology in

mobile operator [§]. cost effectiveness and overall feasibility for implementation.

The mebile phone industry in Bangladesh 1s growing rapidly, and is making a
signiificant contribution to economic development and employment generation. Mobile
phone operators in Bangladesh should invest more to raise capacity of their nerwork or
run the sk of losing unhappy clients to their nvals. Bangladesh may have lesser GDP
compared to many counmies but irs people are willing to spend for communications due
to the increasing affordabihty of mobile phone. The country has besn impressively
progressing with an increasmgly connecled population and the cperators should now

consistently invest on their nerworks’ capacity.

Call rate of mobile phone has been reduced drastically in last couple of years. Hence
ARPU has decreased recently while subscriber has been increased tremendously. As
Bangladesh is a high density populated counmy of over 150 million people and only

44,64 million people are using mobile phones.

So there is a great opportunity for mobile operstor to catch the subscrber by oflering
beder services as per the requirement of people. Recently the demand of non-voice
service is increasing with the introduction of GPRS (2.5 G}, EDGE (2.7 G} in our
country [6]. The use of intemnet is getling popular day by day as the mobile phone can

be used as internet modemn in personal computer.

World telecommumecation markel is converging towards 3G to 4G, Recently BTRC is
also thinking about giving 3G licemse m mial basis w operators. 5o operators are
thinking about mansforming their network w 3G and going ithrough cost benefit

analysis,




1.1,1 Globsl Yfmplementation history of 3G network:

The {irst pre-comunercial 3G nerwork was launched by NTT DoCoMo in Japan, in May
of 2001 on a pre-release of W-CDMA technology. The first commercial launch of 3G
was also by NTT DoCoMo in Japan an October 1, 2001, The second nerwork to go
commercially live was by SK Telecom in South Karea on the CDMAZ000 1xEV-DO
technology in January 2002, By May 2002 the second South Korean 3G network was
launched by KTF on EV-DQ and thus the Koreans were the first to see competition

amoeng 303 operators [7].

The first European pre-commercial network was at the Isle of Man by Manx Telecom,
the opemtor owned by Brinsh Telecom, and the first commercial network m Europe
was opened for business by Telenor in December 2001 with no commercial handscts

anrd thus no paying cuslomers, These were both on the W-CDMA technology.

The {irst commercial United States 3G network was by Monet, on CDMA2000 1x EV-
DO technology, but this network provider Jaer shat down operations. The second 3G
nenwark operator in the USA was Verizon mn Qctober 2003 also on CDMAZ000 tx EV-

DO, and this network has grown strengly since then [8].

1.2 Purpose

The purpose of this thesis is to market study 30 mebile market and Imdimg out the cast
benefit analysis of deploying 3G Nerwork for the inobile expending minimum cost on
the network equipment and maintepance. Hence high-tech equipment should be
productive and cost-effective related to service quality. The fumre prespect of high
speed dala also should be sccount with respect to the educated peeple in our country.
Competitive advantage and distinctive capabilities can be gained by the iechnology
replacement with effective monner [4]. Market opportuniry, threat, swengih and

wegkness will also be analyzed.

The demand of voice services increasing with parallel 1o high speed nen voice data, A

huge amount of revenye can be eamned from non-voice service, Regarding all those




15506 with respect 10 market share, opportunity, technical strength and infrastucture the

{easibility of 3G has been enalyzed [%].
1.3 Methodology
Mctirods for approaching a problem

Thera gre two different methodologies for approaching & problem.

A, Qualitative Methods

B. Quanhtative Methods
The most important difference between them is how we use numbers and slatistics.
{ften, one can ¢ombine gquantitatve and qualilatve methods in the same ressarch

Below. the meathods are described [10].

Quantitative and qualimative research methods

When a quantuative research method is used, data collection implies some som of
messuring in & g., experiments or surveys. By measuring, it 1s possible 10 describe or
explain a phenomenon. The guantitative ressarch method contains several phases:
hypothesis formualation, investigation planning, data collection, process and analysis of

data {11].

Qualitative research methods are harder to describe. The guestions at issue are, in
contrast to quaniitative methods, constantly growing, evelving, and changing during the
research. Frequently, these methods contain case studies. Many people therefore regard
case studies as simost equal to quelitative methods. The condition is, however, that the

case study builds upon qualitative data and qualitative dala cellection mnethods [11].

The slaming-point of & qualitative research is the prejudices and the pre-understanding
that the researcher has. Pre-understanding 15 the percepuon of a phenomenon that the

researcher has throurh c.g., own experience, educabon, or other scholarly work, The



researcher often regards this as an “objeetively™ given starting-point for (he research.
Prejudices are also imporant ingredients in the research process. It is impossible 1o gel
rid of these subjeciive frames of reference, which are a necessary characienistic of every

research project.

In my swdy, I have gone through both guantilative and qualitative approach. I have
smdied on technical readmap and marker demand of 3G nerwork service for different
operators for gualitative measurement and alse gone through a questicner design and

survey for market study as a quantilarive judgment.
1.3.1 Data collection and sources

There are two rypes of sources: primary and secondary sources, While primary sources
are interviews and phenomena experienced by the researcher, secondary sources

include printed baoks, reports, articles, the internet, and other types of written matenal.

1 have worked on the secondary data from iy company, research article, journals,
magazines from the intemet, website of different mobile company and BTRC and also

gone through s market survey 1o coliect information for 3G market demands.
1.3.2 Source inspection and source evaluation

Source inspection cousisis of four phases: observanon, determination of orgin,
imerpretation, and determination of usability, During the ohservaton phase, the
researcher searches for information about the idemtified problem. When data is
collected, the ongin of e2ch seurce must be detexmined. The vital panl of this siage is to
find out who the auther 15 and whether the source 15 commect or incormect MNext, an
interpretation phase follows during which the researcher analyses the content. The last
phase is w0 determine the usability of the source, An important part of this phase is to
determine the credibility of the source. Source inspection alse deals with erdeism of
the sources. The purpose of erincizing the sources is to delermine whether the collected

material is valid, relevant, and reliable [10].



1 have tried to GGnd as valid information as pessible. For cxample, I have used multiple
sources and crosschecked Lh:;:m. I have also carefully studied the origin of each source
and determined whether the source is correct or incomect. Further, I have questioned
the credibility of the soarces in order o prevent gerding unrealistic results, In cases
where | have used web-based encyclopedias, ¢.g., Wikipedia, or online news sites, 1

have analyzed the information and erosscheeked it wilh other spurces as well.

1.4 Feasible Market Demand

Feasibie Market Demand may be defined as “The performance of all business activities
involved in the flow of goods and service from the producer to the consumer™. [t is one
of the most critical segments of project feasibility analysis. Through this the company
assesses the oppoertunilies and lhreats in the environment, and develops the strategic
response that ultimately leads it to its objective. The objective of market analysis is to
see how much of the goods and/or serviee the community i dispesed 10 acquire and at
what price. The market analysis is concemed initially with study of demand of a

projects outpu't. Market analysis covers the following aspect:

1. Definite the wrget market structure
II. Find out the end users and customers benefit
[l Estimate market size. How big the opportunity is?
¥, Does the demand of the product or services of the project duly assessed

considermy ail factors?

Living standards and economic growth in developing countries are invariably linked 1o
the avajtability and usc of wlecom services, Effective policy decisions require the best
estimates of the drivers of these services. In recent decades we have witnessed dramatic
changes in mobile telecommunications lechnologies and services. This phenomenon
raises wide ressarch Inlerests as the general availability and widespread adoption of
advanced telecopununications technelogies are linked to the economic potental of

nations [7).



Below, thore 15 a deseniption of what product life evele theory implies and how 1t s

applied 1o the swudy.

1.5.1 The product life cycle

The product fife cyele (PLC) is the most well known concept for predicting the
succession of stages & product goes through, It takes the fonn of an S-shape consisting
of four to five stages: inomoduction, growth, matunty, shakeout {sometimes included in
the growth phase), and decline (see Figure 1). The model has often been applied w
whole mdustres, mstead of enly one product. Even though the product life cvele has
been the subject of a lurpe amount of criticism — many industnes do not follow the
model and it can 11 fact be affected through product innovation and repositioning — it

can be of use when analyvzing indusines [12].

Industry growih does not aiways go through the S-shaped patern at 2ll. Sometimes the
indusiries skip maturiry, going straight to the growth and decline phases. Other nmes
industry growth revimlizes afier a period of decline. The evelution of production and
the consumption norms affect the product life cvele, meking some products no longsr
sujtable for some markets whereupon other products substimte them. Thus, the PLC
model describes the sales history of a particular product technology consisting of one
specific solution amoeng many others for a specific group of buyers and market need. A
life cycle of a product means that the economic and competitive environment differs,
where upon the product’s cost and profit structures vary throughout the phases. Firms
should try to shonen the inToductory phase, acceleme the growth phase, prolong the
matunty phase, and slow down the decline phase [12]. The narure of competition shifts

with the different stages. Knstensson and Galmstrim have described these phases as

follows:
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Figure 1-2: Different Stages of Products

The introductory phase; During the inroductory phase, markets can be characterized
by slow growth due to external environment factors. One such factor is fechnology
uneertainty. The technology may not be fully develeoped and undergo improvements,
thus restneting the producer from producing at maxunum capacity, Another facter is
the distributors who need to be familiar with the product in order to want to dismibute
it. 1t is more difficult 1o get an unproven product diswibuted than a well-known gne. A
thurd factor is porestial buvers. It often lakes a while before the consumers buy a new
product. This demands that they change their consumption or production habits. There
15 also ofien a swilching cost and caution towards the innovation hindering the buyers
from buying the product inslantly. The fourth external facter is subskitute competition.

In the intreductory phase, (his can be g strong factor.

The inwoductory phase is characterized by a high degree of uncermainty. During this
period, current and potential compeiitors are not well known, the mearket is poorly
defined, and the information is scamered. The length of the phase depends on the
quickness of adoption by the polential buyers. Factors influencing this are e.g., degree
of importance of the product’s benefits, compatibility with curent medes of
consumpticn or preduction and other costs associated with the swiching, possibility of
rying the product prior to purchase, and competitive pressure. To create demand, the

firn must creale awaremess of the product’s existence, inform (he market of Lhe




T

benefits, persuade potcntial customers to try the product, and secure channels for

cument and foture distnnbhurion.

The growth phase: During Lhis phase, the sales numbers grow at an accelerating rate
due to wider diswribution, which creates larger availability of the produect. Further, the
entrance of compelitors increases the total markedny pressure, thus generaling more
customners. Intemally, lower production cosis due to increase in the production volume
characterize this phase. Prices have a tendency to fall, allowing the progressive
coverage of the entire potential market. Cash flows alse become posituve and profils

keep rising.

To be abie o sustain the high growth, the firm must expand the size of the total market,
not just its own portion, Tt must focus on maximizing the occupation rate in the market,
building a strong brand image, and create brand loyalty, In this phase. the nvalry
berween the market plavers 1s not swong. Efforts of any firm conmibute to expand the

total market and therefore benefit all the market players.

The shakeout phase: This phase is ansitory and can be very shom. Dunng the
shakeout phase, the rate of sales growth slows down, the price decreases, and the
market hecomes more concentrated. Further, the tomal demand decelerales and the
weakest competitors lcave the market. To survive, firms must maximize their market
share and differentiate the product guided by market sepmenmtion. The competition

becomes more aggressive and the key indicator of performance is the market share.

The maturity phase: During the maturity phase, the primary demand has slowed down
and has stabilized at the growth rate of real GNP or the rhythm of demographic
expansion. This js due lo several factors: 1) the rates of occupaticn end penetration of
the product in the market are very high and unlikely to increase further, 2) ihe coverage
of the market by distibiion is intemsive and cennot increase further, and 3) the

technology has stabilized, implying that only minor modificatons lo the product is



gxpected. The finn's most important objective is to defend, and if possible to expand,
market share and (o gain a sustainable compenlive advenage over direct comperitors.
To achieve this, it can differentiate the products through quabey, fearurcs or style
improvements, enter new market segments or niches, or gam competitive advanlage
thuough the non-product vanables m the marketing mix. The competitive climate
becomes more intense, with a few powerful compelntors dominating the matket. Price
compettion is frequently occurring and affects all compettors® market sharcs. The

product is highly profitable, but the margins decrease conslantly [12]

1.5.2 The life ¢ycle theeries applied to the study

The product life cycle is applied to the GSM system in order to describe 11s evolution
and to determine what phase it has reached. The saies of GSM include the demand for
voice services and the Short Message Service (SMS). This theory serves the purpose of
facilitating the market deseription. The demand-technology life cycle has come o use
when descnbing the evolution of the demand for voice services (hrough mobile
comumunication. The systems described are NMT, followed by GSM, and finally
UMTS. The develspment of the mobile technology has made other services than voice,
such as GPRS, EDGE, and other data transmission technologies for UMTS, available.
The reporn will also in brief cope with these. The life cycle theonies have not been used
as means of making forecasts of the furure demand. They have merely facilimted the
description of the market and the analysis of current condilions. They have also given
an understanding of the dynamic market strucire of the mobile telecommunicarions

indusiry. and the changing sirategic objectives within this industry.

1.6 Feasibility Study

A busmess feasibility study can be defined as a conmoiled process for identifying
problems and opportunities, determining objectves, describmg sitzations, defining
successful outcomes and assessing the range of costs and benelits associated with
several alternatives for solving problems. The business feasibiliry study is used to assist

decision makers in determining whether or oot to implement a paniculér project or

10



progrant. The feasibiliy study is conducted dunng the deliberation phase of the

business development ¢ycle prior to commencement of a formal business plan.

It 18 esumated that ¢nly one in {ifth business ideas are actually commercially viable.
Therefore 2 Business Feasibility Smdy is an effective way to safeguard against waslage
of further invesmment or resource. If & project is seen to be feastble from the result of
the study, the next logical step is to proceed with full business plan. The research and
information uncovered i the feasibility study will suppori the business plan siage and
reduce the research time. Hence the cost of the business plan wil] also be reduced. A
through viabnlity analysis provides and abundance of information that is alse necessary
for the business plan € g a good market analysis is necessary in order to determine the
businecss coneept’s feasibility. The objectives of & feasibility are not find out if an
informalion system project can be done and Lo suggest possible alternatve solations A

feasibility sudy should provide management with enough information to decide:

1 Wherther the pruject can be done?
2 Whether ithe final product will benelit its intended users?
3 What are the elternatives among which & soluion can be chesen (during

subsequent phases) 15 there a preferred alternative?

The tnain purpose of financial appratsal 15 to assess if the proposed project 15 viable m
terms of fts operation in the Future years and its financial solutions. The bottom ling m
many projects is economic ir financial feasibility. During the early phases of the
project, economic feasibility analysis amounts to little more than judging whether the
possible benefits of solving the problem are worthwhile. As scon as specific
requirernents and solutions have been identified, the analyst can weigh the costs and

benefits of each alternative.

Break-even Point - An analysis to determine the peint at which revenue received
equals the costs associated with receiving the revenue. Break-even analysis calculates
what is known as a margin of safety, the amount (hat revenues exceed the break-even

point. This is the amount that revenues can fall while still staying above the break-even

polnt.

11



Payback Period (PP) - The Payback period is perhaps the simplest method of looking

at one or mere investment projects or ideas The Payback Penod methed focuses on
recovering the cost of investments, The Payvback Peried represents the amount of time

that 1t lakes for a capital budgeting project to recover its initial cosl.

The length of tme required to recover Lhe cost of an invesument.

Calculated as.

Annual Cash DuMows
Fayback Feriod (PF) = Annual Cash Inflows

The economic and financial feasibility of the 3G initiative can be assessed afier having
calculated CAPEX and OPEX expenses and having estunated some key indicators,
such as REF. FBP and [ER.



CHAPTER 02

BANGLADESH MOBILE MARKET AND HISTORY OF
3G TECHNOLOGY

2.1.1 History of mobile communication in Bangladesh

In 1959 Bangladesh Telecom Limited {BTL) was awarded a license to operate celfular,
paging, and other wireless communication nerworks. Then in 1990 Huichison
Bangladesh Telecom Limiled (HBTL) was incorporated in Bangladesh as a joint
venmure berween BTL and Huichison Telecommumcations {Bangladesh} Limited.
HBTL began commercial operation in Dhaka using ithe AMPS mobile technelogy in
1993 and became the st cellular operator in South Asia. Later that year Pacific Motors
bought 50% of BTL. By 1996 HBTI. was renamed as Pacific Bangladesh Telecom
Limited (PBTL) and iaunched the brand name "Citycell Digital" to market its cellular

products.

The idea of providing wider mobile phone access (o rural areas was originally
conceived by Igbal Quadir, who is currently the founding director of the Program in
Developmental Enrepreneurship at MIT.*! He was inspired by the Grameen Bank
microcredit model and envisioned a business model where a cell phone can serve as a
source of income, After leaving his job as an invesiment banker in the United Siates,
Quadir traveled back to Bangladesh, afler meeting and successfully ratsing money from
New York based investor and philanthropist Joshua Mailman and worked for three
years gaining suppor {rom verious organizatons including Nobel Peace Prize laurcate
Muhammad Yunus of Grameen Bank and the Norwegian telephone company,
Telenot!! He was finally successhul in forming a consorium with Telenor and
Grameen Bank to establish Grameenophene. Quadir remained a shareholder of
Grameenphene until 2004.Grameenphone received a license for cellular phone
operation in Bangladesh from the Mimstry of Posts and Telecemmumications on
November 28, 1996, Grameenphone started operations on March 26, 1997, the

Independence Day in Bangladesh.



Telekom Malaysia Internationsl Bangladesh (TMIB) Limited is a subsidiary of
Telekom Malaysia Sdn. Bhd. of Malaysia and a local company A. K. Khan &
Company Ltd has mmority shares in it. AKTEL launched its operations on the 15
November. 1997 in Dhaka and in 26 March, 1998 in Chittagong. AKTEL is the Uurd
largest mobile phone operator in Bangladesh with 7.36 million subscribers as of
February, 2008, AKTEL boasts of the widest international roaming service in ihe
market, connecting 315 operators across 170 couniries. It 1s the [irst operator in the

country to iniroduce GPRS to its subseribers. AKTEL uses GSM 900 MHz standard.

TeleTalk is a GSM based state-owned mobile phone company in Bangladesh, TeleTalk
starled operating on 29th December, 2004, It is a subsidiary of Bangladesh Telegraph
and Telephone Board (BTTR), the stte-owned telephone operator, TeleTalk provide
(GPRS internet connectvity. Teletalk is the first operator in the country that gave BTTB
incoming facility to its subscribers, TeleTalk is the sixth largest mobile phone eperator

in Bangladesh with 1.00 million subscribers as of Febrary, 2008

In December 2005, Warid Tclecom International LLC oblaimed a 15 vear GSM lLicense
10 operste a5 the sixth mole phone operator in Bangladesh for 50 million US dollars.
Warid Bangladesh launched therr operations on the 10th of May, 2007 .Ward
Bangladesh has acquired a miltion subscnbers within 70 days of launch. The company
started rolling out metwork from mid-2006. In less tham & year, amidst much
speculation, Wand Bangladesh launched their commercial operation with 26 distnets -~
the largest ever launch in terms of network coverage and BTS Stations. Unlike ils
aperations [n other countries Warid Bangladesh uses the slogan be heard instead of we

Care.

1.1.2 Current situation
At present, the mobile phone industry in Bangladesh is growing rapidly, and is making
a significant conmibution to cconomic development and employment gencration, Now.

the number of mobile subscribers increased to 42 million in 2008, from 3.85 million 10

2004,
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Ameng the six companies Lthat are currently operating, GrameenPhone (in partnership
with Telenor of Worway), which has the highest market share, more than doubled its
customer base to over 19.5 nullion during this penod. Other companies, which include
Akte], Banglalink, CityCell, and Telelalk, also experienced robust growth in terms of
number of subscribers and customer revenue. The market competition structure is

diflerentiated cligopaoly.

2.1.3 Current Technology”

Five operators in our counery are using GSM technology and one operator CiyCell are
nsing COMA one technolopy. Current GSM operators in Bangladesh can be considered
upte 2.75G for EDGE by Grameenphone (2.5G for GPRS by Aktel. Banglalink,
Warid).

2.1.4 Market share of Mobile Operators

The total number of Mobile Phone Subscribers has reached 44.64 million at the end of

December, 2008, The Mobile Phone subscribers are shown below:

Table 2-1; Statos of Mobile Phone Subscribers in Bangladesh

Operators Subscribers
Gramesn Phone Lid, {GP) 2099
[TMIB [ Aktel) 820
{Orascom Telecom Bangladesh Limited (Banglalink) 10.33
PETL (Citycell) 1.81
Teletalk Bangladesh Lid, {Teletalk) 0.98
Warid Telecom International L.L.C {Warid) 2.33
[Total 44.64
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Fig. 2-1: Market Share of Mobtle Phone Opemtors in Bangladesh

.15 WidAX and 3G introduction in Bangladesh

In a mecent talk show, the chaiman of BTRC (Bangladesh Telecommunication
Regulatory Commussion) Major General Manjurul Alam (Rid) has said that WiMAX
and 3G license will be issued in Bangladesh soon. The WiMAX license will be issued
within 3/4 moenths and in (the mean time Ericsson and Huwei will be given a mal
license {for 3 months peried), 3G license will be issued at the end of this vear. The
BTRC chaimman also said that the deployment of WiMAX in Bungladesh will bring
some revolunonary changes in the telecommunication sector although it will cost &
high price w be deployed. The chaiman also discussed on some technical advantlages
WiMAX and 3G will provide. The revenue from this sector has increased a lor and he
exprects that with the currcar irend the scope is further high Mr. Manjur also mentioned
that the alrernate Optical Fiber Link which is due to commect us to the SEA-WE-ME 4,
will introduce competition with the current ink ensuring dron in the connectivily price.
Thus people will be able to get handwidth with much cheaper price and of course with

higher data speed.
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2.2 Mobila communication Technology

Since this thesis work’s main goal is to understand how CV is created in new mobile
services from Lhe end-user’s perspective only a brief explanation of the different maobile

telecommunication technologies will be presented.

2.2.1 History of mobilc network gencrations

Below are services offered with different technologies for mobile communications that

have been used until today. What pnicing model that has been used or used today is in

use iz also presented in the table,

Table 2-2' Generation of Mobile Technology

17

Genaration | Tachnology | Services Pricing modal
Ancess to
1G NMT nehwnrk Monthly subseriptian
Wolce call Frice per minule (ime dependant)
I
ACEss 10 Manthly subscription ar included in
2G 530 netwaork SErvICES
Voice call Price par rnuts {Lme depsndent)
SMS Unlt prics
WAP [dial-up} Frice per minute (time dependeant)
ALcess o
2.5G GFRS,COMA | network Free Monthly subseription
WVoice call Price per minute (ime dependeant)
SMSE Linlt price
MMS Linlt price
WAP Frice per data amounl

The first mobile communication system that builds upon low-power transmiters in a
cellular based mobile notwork was offered commercially in the Nomic countries in
1981; however, the concept was developed in United Stwates at Bell Labs in the earty
19705. When the service was launched in 198] it was called the Nordic Mobile

Telephone (NMT) which is also known as the first generation mobile telephone system




{1C7). The NMT network is based on an analogue technology which has the advantage

of long range but was considered too expensive 10 expand when demand increased.

When NMT became popular a new technelogy were inroduced in order to handle the
growing demand in a cost-effective way called Global System for Mobile
Communication (GSM) also called the second generation mebile telephone sysiem
{2}, GSM 15 & digital comumunication systern with a number of advantages, e.g. lower
levels of interference, integration of mansmission and switching, and increased ability
10 meet the cepacity demands created by the market. GSM were introduced 1991 and
included the possibility of sending and receiving text messages to and from mobile
te)ephones with the Short Message Service (SMS). The first short message is believed
to have been sent in December 1992 from a PC to a mobile phone on the Vodafone

G5M perwork in the VR

The shon message service wasn't widely used unul the last years of the 1990s and
hecame a very popular service in the 2000 — 2002. According o the GSM Association
the number of SMS sent globally increased from 4 billion in January 2000 o 24 billion
in May 2002. GSM can also be vsed for dam communication enabling users to acecess
the Imernet with a transfer rate of 9,5 kbps which enhanced the use of services like
High S$peed Circuit Switched Data (HSCSD), General Packet Radio Service (GPRS)
and Code Division Multiple Access (CDMA). With (he ability of trapsferring data
faster came the Multimedia Messaging Service (MMS) which allows ;Izstrsunalizad
muliimedia content such &s images, audio, video and combinations of these. The GPRS
service is ofien referred to as the generation of mobile telephone system between the

second and the third, i.e. 2.5G.

2.2.2 Third peneration mobile network — 3G

The third generation mobile network builds npon a technology called WCDMA, which
is g further development of CDMA. It is a technelogy that is both cireuit switched and
based on packages, which enables the user 1 be connected without any interruptions

and delays with high efficiency usage of the network. A package-based nerwork will

18




also create opportunities for new billing smategies based on the amount of dara
transmuted, One olher factor i that the bit rate will be higher with WCDMA that
enables users to receive and send content which require a berter bandwidth such as
multinedia and [les. Maximum bit rates for 1G, 2G and 3G nerworks is presented in
below Table-2 in order to gmve the reader an opportunity of makmg & rough
compassion. However, the reader should note that these values are theoretical

maximums, which never can be reached in practice.

Table 2-3: Theoretical Transmission Speeds for 2G, 2.5G and 3G Nenworks

| Transmission speed
GSM 9.6 kbps
HSCSD 57.6 kbps
GPRS 115kbps |
EDGE 384 kbps
UMTS 2.084 Mbps (in building, <10 km/h)
384 kbps (<150 km/h)
144 kbps (<500 kmih)

Therefore Lhe operator’s business strategies are protected as far as possible, which
explains why very little information was found about the details of the stucture of the
new 3{i market. Even through the companies are ying to disclose as much of there
future sralegy as possible, 1t is still possible 10 drew some conclusion.

As long as a good alternative payment method doesn't exist the operators will have the
sirongest position o bill the end users for new services because end-users are used 1o
that situation. In an altemative scenario, based on the cxistence of a method for
payments of small amounts, the content providers could bill end-user directly for
consurmuing their content. However, this scenario tends to make 1t more complicated for
the user since he or she still probably would have to pay the opemator focusing the
network as well. Since Lhere is a preat value in handling the user's payment, there are

reasons to believe that amempis will be made for new methods of payment to be

inroduced.

1o

nyy
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2.2.3 Existence of 3G Technology

3G Technelogy was implemented in Japan for the first time in the world. Today the
technology is senving 25 counmes over more than 60 networks having its existence in
Asia, Burope and USA. Video conferencing has been a major factor in the success of
the technolagy.
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Figure 2-2; CDMAZ2000 3G Subscribers Base Worldwide (in mitlion)
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2.2.4 3G Technology and Human Resource

Not only the media and enterainment but the business sector too has started utilizing
the 3G applications worldwide. Video conferencing allows twe individuals at 2
distance to interact in the same way as they could have done in persem. The technology
is being implemented at vanons functional level of the business such as, marketing,

human resources, ete,

Mobile Interview

In today's global scenario, the 3G technology will enable organizanons and qualified
candidates 1o have a Lelephonic interview in a modem way through video conferencing.
Trediticnal telephonic interview and personal interviews may be replaced by 3G voice
and video conferencing. This will reduce the cost and save the time of both the

organizations and the candidates.

Conferences

3G technology provides for video conferencing which can help the Human Resource
Deparoment interact with their semors at the ime of urgency without wasting other
resources, This can be very much helpful when the concerned person is out of state or

country.

Fike Transfer
With the advent of video and audio multimedia and a faster rate of downloading c-mail
gtmchments, employvees In an organization can request any urgent file or report they

need to present to lhe clients. This will again reduce the burden on crganization's

resources and increase employee effectiveness.

2.2.5 Competitive advautages of 3G:

Third generation services are cxpected to facilitawe far higher speeds and data

throughputls, which {acilitate the delivery of a wide range of multimedia services
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including video telephony, television, etc. 3G in fact represents the true convergence of

fixed and mobile telephony. Cermain issues related to 3G are-

1

Voice Facifity — 3G can deliver low cost voice call facility as it provides vast
amounts of voice capacity (typically 3 Hmes as much as 2G nerwork) at a Jower
price {typically a quarter of the cost per minute). As & result operalors are
thinking of displacing vaice from the fixed networks. By affering large bundles
of minutes as part of their monthly tanff, operators could encourage subscribers
to use their mobile phones instead of Gxed line phones. This could be seen in
America where Jarge bundles are commen place- subscribers talk on their
phones for 70O minutes per month on an average. Operators must price their
bundles carefully, and distinguish between peak time and off peek minutes to

avoid gering caught out.

Killer Application — As such there is no kiler application m 3G which
reflects the realization fhat 3G allows operators to offer lots of new services-
music downloads, low cost voice calls, wireless broadband access to laptops-
the appeal of these services varies widely from one group of customers to
another. Unlike traditional vinee service, the application of 3G services is very
much customer-segment specific. The challenge for 3G operators is to
understand the appeal of different types of customers. Like in Indie, the 34
technology can play a dual role. In urban India there is a spectrum crunch and
3(3 can reble voice capacity and can solve the spectum issue. A study by
Encsson found.lhat almest 50% of the urban Indians are looking for services
beyvond voice and SMS. which could be provided by 3G. For rural India 3G

will be a boon for e-governance. The best way (o do this would be gomg for

sementation of the market
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3. Service orienfed Approach- While offering 3G services, the oporators must
make sure that services are easy to get to, user fnendly and probably
customizabie. For many regions having individual portals for users to define
the services they prefer would be more suitable for the non-Asian regions. In
Asian regions it would be beneficial to first stress more on the voice services
and then slowly move on lo the services by demand. It could take the route of
voice, SMS, MMS, music downloads, video end so on. Along with the
services it is impoitant w have a flexible billing system that is capable of
differentiating and charging for each service comrectly. The cusiomers as such
are not interested in a parucular technology, what they want us service. If 3G
is able to provide herter and appealing services 1o them they would switch o it

immediately.

4. Pricing- When 3G swmrts picking up, one major concems become the
pricing of these services i such a way that both profits and subscribers il
in. Experience from existing 3G operators shows a decline in revenues form
prnice cuts. But at times the pnce cut could prove beneficial Jike in the case
of 3G in Hong Kong, which reduced prices to churn away subscribers from
other networks to 3 and also facilitale migration of existing 20 wsers o 3
and create a suitable addressable market while they go about building
relevant content and applications. There could be many ways to price the
3G service which could be done according to the ease of the operators.
Most Asian operators could go for the same approach as that of 3 as here

the kifler application is primanly vouwce,

At other places, some operators might work closer with cermain handset
vendors to offer special offers. Operators could go for bundled or

subscription based pricing for Jess popular services and information-based
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services such as news alerts, strecaming, stock alers and per download
pricing for premium content downloads. In the Asia-pacific region, bulk of
the future nsers 18 expecied w come from prepaid so camers muost make
prepaid access easy. They must fid ways to liberate prepaid users so that
they have access (0 a much wide vanety if services and applications with

the g0zl of encouraging maffic and usege and to increase their profits,

Revenues and Costs- Market size if the 3G lechnologies appear to be big
enough for infrasirucmre suppliers to make attmenve products available. A
greater market volume would lead t ligher volumes per supplier, ranslating
i lower manufacturing cost per produced unit as fixed costs are shared
berween mare units. A lower cost structure naturally opens up for lower unit
prices. It is expected that the initial cost per mmute voice of 3G will be high
due to slow initial subscober adoption but gradually it will come down

Cperators deployving 3G would get an ncreasing cost advantage over others.

Data service access is the main key enabler, Subscriber numbers and
ARPU have been seen to increase as a consequence of new enabled dala
services and more advanced terminal feafures, Thus, this can be used to
increase the revenues for 3G. Inlernational maming is an area gaining
impamance with importance with increase in traveling and of houwsehold
incomes and 1% becoming a major revenue generatar, WCDMA has better
roamung facility and is predicted to lead to significant revenue potennal

advantages in three respects:
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25
v A WUDMA (GSM) operator competing with EVDO in the same market
will offer a stronger value proposition o high-paying mavel-intensive
user segments baosting subscriber growth,
» WCDMA (GSM) opemtors will gain revenue from their own
subscribers visiting other networks.,

¢ Revenue will come from incoming roamers from other operators.
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CHAPTER 03

3G MOBILE MARKET DEMAND AND COST ANALYSIS

3.1.1 Questioner design and survey for Market Study:

For the quantitative judgment I have gone through a market survey in 3 divisional cilies
with a guestioner design that helps me to find out the market demand of 3 G in
Bangludesh. As I suspect that the initial phase of demand will be at divisional area that's

why the survey was conducted in divisional cities only.

Here is the sample question that was conducted among different sample population.

Survey Questions:

Please Tind the survey question format in the Appendix B.

3.1.2 Survey result and analysis:

Questioner was surveyed to three of the divisional head gquarters Dhaka, Chiftagong and
Svlhet to analyze the 3G demand among the subscribers in those areas. The survey was
conducted with a small sample size of 30 in each division and the total cut put from the

survey is platted here.
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Figure 3-1: Compiled Survey Result plotted in Graph (For

From the survey | conclude In Dhoka city 95.5% mobile subscriber are interested to

swilching into 3G network those are educated, from medium income level and from

3 divisions)

youth age graoup. For Chitlagong the feedback is more or less similar. Where the 86% of

mobile subscriber are interested to switching into 3G network those are from Educated,
Low- medium income leve! and from youth age group. In Sylhet plso it wes observed the
similar kind of demand from low medium income tevel group with §2.5%. [t was also
observed from the survey that there is significant demand within not educoied people

with high or medium high income level throughout these 3 divisional arcas. Totat

analysis is discussed in key finding part of this study.

Here is the summary of the survey inputs.

Table 3-2: Summary of the sunvey

[ncome Interested to
Age group | Usage level Occupation | level switch into 3G
Dhakn 60% Y 60% mid 40% B 40%mid 95.5%
Chittagong | 605%% Y 50% LM 5% B | 5Q%L-m 6%
Svlhet 60% Y | 50% M 4% B | 50%m | 82.5%
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Limitation of the survey:

Due to fime limitation it was not passible for me to work with a large sample size that
could give a more realistic data. In this survey [ conducted the survey ameng 3 divisional
liead quarlers assurning the initial demand for 3G will remain within strong economical
background population. On this consideration | omitled the rural areas and other 3

divisional head quarters those are comparatively has less economical strength.

3.1 Implementsation of 3G Technology

All the steps those are required to comsider for implementation of 3G technology

discussed below:
3.2.1 Basjc requirement for implementing 3G mobkile technology

Considenng the technology, it is primarly the interoperability which 1s a major concern
for lhe choosing between the two technologies on 3G patl. A technology evolution path
should be driven by the future profitability impact that the decision will have: with which
technology the operator would maximize revenues and which path would require least
additional investment, There primary non-technology considerations include spectrum
allocations, regulatory Tequirements, existing 2G footprints and liming of high speed data

deployment. Other considerations could be-

1. Co-ordinated availability — a basic pre-requisite for choosing an evolution path
iz the availability of appropriate spectrum, a supply of infrastructure from a
sufficient mass of vendors and terminals capable of supporming the bearer. The

availability of these different ilems needs 1o be well co-ordinated in time.

2. Cost efficiency- a preferred technology should ideally allow high degree of reuse
of already made investments, it should have high future economies of scale to
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minimize cost, and the evolution scenario should allow gradual mvestments

{avoiding high up-front costs such as network capex and new handset subsidies).

Service artractiveness- intumately relaled to revenue potential, a preferred
technology should enable an attraclive semvice offering to the end-user. The
service migration should be simple, preferably transparent, to the user. Finally, to
maximize the service attractiveness, the terminal portfolio should be rich and

attractive and be available at non-prohibitive prices.

3.2.2 Importance of implementing 3G technology in Bangladesh

I

Ral

Alleviate growing capacity constraints- As the number of subscribers and the
minutes of use rise, the networks approach capacity exhaust. Speclrum 13 a
precious and scarce resource. and thers is only so much capacty that can be
squeezed out of it using the existing 20 technelogies. Carriers can eilther get new

spectrum more efficiently — in both cases using a 3G technology enhances the

goal,

Offer QoS differentiation- In matured markets chum is a key problem for
wireless operators. To retain customers, there arises a need to offer differential
quality of service. 3G teclmology can enhance the custommer experence by
improving the quality of existing offerings as capacity opens up, as well as offer

new imovilive senices,

Drive new revenues- By offering custommers a suite of new multimedia services,

operators can increase tevenues and profitabihity. As data mtensive multimedia

applications become popular, they will constinute en increasing proporicn of end

users' spending and. hence, wireless carmiers revenue.
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3.2.3 Worldwide 3G Market Scenario

The growing penetration of 3G (third generation) into the worldwide mobile market
swelled its customer base to over 400 Million in 2006. Globally, out of all the fast
crowing 3G markets, Asia-Pacific 1s surfacing as the most promising one due to
advanced 3G markets like Japan, South Korea, Hong Kong, Taiwan and Australia, says
the new market research repor 3G Markel OQutlook {2007-2010)" by the leading market
research company, RNCOS, The study says that the emerging market of India and China

are also expected to chip in into the burgeoming subseriber base of the region in Lhe post-

2008 era.

As per the study, in 2006, Asia-Paecific had around 50% of the global 3G subscnbers.
But based on its analysis of the Asia-Pacific market, the research has predicted that 3G
revolution is vet to come in the Asia-Pacific region and has identified the reasons for the
impending boom in the 3G market of the region. Currenily, says the research. Japan and
Sputh Korea are the leading 3G markels in the region but soon, China, which 15 stll
striving to make s place on the 3G map, will emerge as the big market, thanks to its
2008 Bering Olympics. The report discusses the technology in detail that has been used
in China as 3G standard. It also outlines the various measures being undermaken by the
Chinese govermment and telecom operators to roll out the 3G semvice 1n the country as a

preparaticn for the mega event.

Cther than China, India too will add significantly to the subscriber base of Asia-Pacific
region. The counitry is bolstering its efforts to launch the tnals of this super-fast
technology, highlights the reporl, The report predicts that going by the pace of

development, India might taunch its 3G networks before China but it will take some time

to redch the masses,

“3G Market Outlooks (2007-2010) thorouphly reviews the 3G market by technology,
subscribers, and countngs. 1t cxamines the scenanio in emerging markets of Asia-Pacific,

Africa & Middle East and America and highlights the driving forces and roadblocks for
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the widespread expansion of 3G globally. The research looks into the new vistas being
opened up by the technology for related industrics, Aficr prodently analyzing all the
factors, the repart has predicted the future direchon of the global 3G indusiry by

technology, handset shipment and subsenbers,

3.2.4 3G Market Dutlﬂukr

“3G Market Outlook (2007-2010)" report provides extensive research and objective
analysis on the 3G markets worldwide, its performance, and funure prospects. This report

helps the clients to anatyze the key mends and develemments in the worldwide 3G

imarket.

This reporl also examnines and provides insight into the various dimensions of the
worldwide 3G industry, including market scgmentation, current market size, and its
forecast across segments, major plavers and their market shares, end user analysis,
regional market analysis, key indusiry dovers elc, It also lughlights the success faclors

and opportunities in worldwide 3G mduslry. -

3.2.5 Focus and Segmentation

A marketer ¢an ravely satisfy cvervone in the market, but must segment the market. A
market segment consists of a group of customers who sharc a similar set of wants,
Through segmentation, the operators can divide the market and focus only on these target
markets. For each of these sepments, the operator develops a market offering, which it

positions in the minds of its target buyers as delivening some central benefits.

In 3G, focus and segmentation will be of grealer imporance as the high bandwidths make
it possible to offer a whole abundance of services. The operators must therefore decide on
what markets they want to target. Competition in this area is not litnited to any

appreciable extent by the shared network. For example, the operator however, to target a



33

certain segment, specific services that require larger bandwidths or other bearers may be

necessary. In that casc, network sharing indirectly affects competition in the area of focus

and segmentallon.

3.2.6 Network Deployment from 26 to 3G

In the initial network deployment phase the operators determine the amount of radio base
stations that must be deployed, as well as all other infrastrucrure equipments that
compose 4 mobile network, in order to provide service coverage either in a specific
geographical region or to a specific fraction of the population. The roll-out process 15
basically driven by the operator's strategy for covering a cerlain fraction of the
population or a cerain surface area, but it must also satisfy the minimum coverage
requiremnents specificd by the country’s regulatory agency. Different deployment
strategies are ustally considered by greenficld3 and incumbent4 operators to overtake the
substantial investmend in infrastructure that is involved dunng this phase. The mabile
market evolution gves the operators the opportunity to a large coexistence between 206
and 3G systems. Both systems may live together in the same town, Utihzation of existing
base station sites is important in speeding up WCDMA deployment and in sharing sites
and transmission costs with the existing second generation systems. For inslance, an
incumbent operator may deploy 2 WCDMA nerwork in the downtown area to provide
high rate data services and use ils exishing G5SM base stations to provide mainly voice
service in the rernaiming areas, Operators migrating from 2G to 3G are able to achicve
important savings in capital expenditures {CAPEX) by reusing part of the previous
investment in infrasbructure on their initial moll out phase. Co-siting GSM and WCDMA
sites allow for major savings in site costs (e.g. license applications, location rent, site
foundation, reusing sntennas, feeders and transmission lines, etc). This leads to several
considerable Return on Investment (ROI) benefits. Despite the coexistence advantage for
incumbent operators. some extra radio base stations sites might sl are required s order
to cover the higher requirements on coverage, capacity and service quality imposed by

3G netwoarks,
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Another interesting strategy, especially for Greenfield aperaters, is network infrastruchure
sharing, where the subscribers of multiple operators connect to the same radio access
network via, 2. roaming based metheds. Depending on how much each operator pays,
they should then be guaranteed a cerlain capacity in Lhe shared network. It reduces
substantially the lngh initial capital expenditure required for the network roll out. Another
advantage of network sharing is that it lowers the operating costs in the long run.
Deploying a moebile nelwork to provide service coverage is a continuous process that
might lake years to be completed. During this process, the amount of subseribers in the
network may be very small and the volume of trafhic flowing may be insignificant if
compared to the available network capacity, In ibe next section we provide a description

of some actions thal can be taken o expand the capacity of WCDMA networks.

3.1.7 The process of 3G Nerwork dimensioning

The process of WCDMA radio network dimensioning is that through which possible
configurations and the amount of network cquipment needed for expansion are estimated.

based on the operator’s requirements related to the following:

* Coverage:
* COVETAZE TEQIONS;
*» ared type information,

» propagation conditions.

n Capacity:
+ spectrum available;
» subscnber growth forecast;

« raffic density information.
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= Quality of Service:

» area location probability {coverage probability),
» blocking probability;

+ end-user throughput.

3.2.7.1 Trade-ofl betweer coverage and capacity

Trade-off between coverage snd capacity ihat is inberent to any WCDMA system.
Coverage 18 & constraint to capacity and vice versa. Capacity can be defined as the
maximum carmed traffic that is compliant with a given coverage constraint and coverage
as the fraction of ihe offered fraffic that can receive service with guaranleed minimnm

quality.

Cell Capacity {Mbyte)

>
Cell Coverage (m)

Figurc 3-2: Tradeoff between Coverage and Capacity

The tadio basc stations in a network cover different areas. The area covered by cach of

these in square kilometers also varies through the geographical areas, Usually, the more
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urbanized the area, the more densefied is the network, i.e., there are more RBSs/km? in

the type area. There are four type areas:

» Metropolis Area
« City Atea
* Town Area

« Sparsely Populated Area

More RBSs/km2 mean that the coverage area of one RBS can be smalier without
bringing coverage problems to the subscribers. The users will continue to access the
services with the desired guality. The probability of coverage holes won't be increased.

in a melropohs area, the network ig highly densefied, the cells are small. On the other

hand, in a sparsely populated area, the cells are quite big.

3.3 Cost Calculation of 3G network

3.3.1 Assumption for the distributien and calculation of Network clement and

Subscribers.

Some assumptions that we need to bring under consideration to calculate different costs

of network elements have
3.3.1.1 Distribution of Radio Base Stations In the Type Areas

In order to simulate the networks® dynamics we have to distobute the RDBSs in the
geographical areas. A measure of the percentage of radio base stalions per type area has

been wsed to unevenly disinbuie the RBSs,
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We can make an estimate of the percentage of RBSs per type area by analyzing

information on coverage requirements or ambitions, RBS density and size of the surface

area to be covered (square kiloieters).

3.3.1.2 Cell Capacity Distribution

if we assume that all radio base stations have a default layout, 3 sectors, each with one
cell, also knowing the size in square kilometers of the type area being analyzed, and the
number of RBSs in this type area, it is possible to calculale an approximate cell radius.
The ¢el] radiug 1s the reaching limit of this ceil's coverage area. Having infornation on
the cell’s coverage area we can use more accurate capacity estimates. From Lhis analysis
we could reach a distribution of cell capacities through the netwaorks. It is not assumed m
this work that all the radio base stations have the same capacity, but that their capacity is

constrained by their cells’ coverage area and sectors’ muning.

3.3.1.3 Subscribers Distribution

Subscribers are also not evenly distributed across the type arcas; therr distmbution follows
the population distibution among ihe same type areas. People {end to live in urban
conglomerates, and onty small parts of the population live in rural areas. This disuibution
of subscribers will also infiuence the treffic disibution as our truffic forecasts are

gstimates per subscriber.

3.3.1.4 Traffic Distribution
Our model rcceives as input traffic forecasts per subscriber. However, as these are
estimates for an average subscober, when applied to the network {as a demand on the

network’s resources), every cell in the same tvpe orea would present similar utilization

and expansion needs,
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Figure 3-3: Mobile Usage Paticrn in Dvifferent Area.

3.4 Return on Investment (ROT) for 3G deployment in Cell Sites

The cost of cell site consists of CAPEX {Capital Expenditure) and QPEX {Operational

Fxpenditure).

* (apex
« BTS costs {usually smali part of the tolal)
¢ ] Fixed links {microwave or leased lines)
e ] Backhaul (Fiber, microwave, satellite or leased capacity)
¢ 1] Site acquisition and eonstruction (roof-top or mast sites)
« 7| Power, air-conditioning
s 7 Core network and seriices
= Opex
e 1 Annual site rental costs



# 0 Eledtric power
¢ ] Transmission

» ] Mamntenance

1.5 Particular costs dependent on network and local factors,
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For 2 site capital cost breakdown is given below for both roof top and green field site:

Table 3-3: Fixed Cost for 26

Roof-Top Site {BDT In Million)

Green Field Site(BDT in Milliom)

2G Nodce (3x1) carricr 5 5
Transmission Link 3 3

Site Acquisition cost 0.2 1.5
Site construction cost 0.5 0.8
Total Cost 8.7 10.3

single site

Cost Breakdown of Existing GSM 2G for a

1z 7
-~
14
=>
= b -
E 4
g E@l
2
a ﬁ!‘—'*-r;:!f
2G6/2 1] Tramsrmis ke b Tatal
MNode sicet Lenk | Acguistth | construc Cost
[AxE} preosh 4 hioncost
CATIRI
m Far 24 Roaf-Tep SielBoT In .
Milline] 4 3 ] [ =] -
® Fon 243 Green Field Sitc{BOT in _
Million] 5 3 1% g i03

Figurﬂ_fw—i: Cost Breakdown of GSM 2G Sites
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For 3G site capital cost breakdown ig given below for both roof top and green ficld site

Tahle3-4: Fixed Cost for 3G

Roof-Top Site(BDT In Million) | Green Field Site{BD'T in Million}
3G Node (3x1) carrier | - 8 8
Transmissian [.ink 3 3
Site Acquisition cost .2 1.5
Site construction cost 0.5 0.8
Total Cost 11.7 13.3

Cost Breakdown of 3G single site

14 rf/ —
12 |‘/-
10 '//
E g | e -
: EE —
= 6o 5=
5 s b7
[ ] H.-" .
A z
o b2 . —
3G Nade Transmis Site Sile Total
{3x1] sion Link Acouisih | construct Cost
CArrHer on cost ion et
® For 3G Roaf-Tap Site(BDT In :
Millian} 8 3 0.2 0% 117
e Far 30 e Field 5ie(B0T in
) rANEn g 3 1.5 0& 122

Figure 3-5: Cost Breakdown of 3G Site
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Last two costs will not require for the Top most operator because the site has been
established for GSM cell. Most of lhe place has been covered. [t is just required to

replace the equipment for 3G conversion.
So for 2G to 3G conversion the Extra cost needed for any Site is=(8-5) =3 Million.

From Global Service far Mobile (GSM) communication radio nerwork, the following

clements cannot be reused;

. Base station controller {BS(C)

. Base transcever station {BTS)

They can remain in the network and be used in dual nebwork operation where 2(G and 3G
networks co-exist while network migration and new 3G terminals become availabie for

use in the nemwaork.

3.6 Typical breakdaown of site operaring expenses

o _ Personnel (maintenance) =30%

s i Site rental =33% - 35%

= Elecidcity= 8%

# _ Transmission= 10%;

= Vendor suppor= 20%

3.7 Financial Analysis

31.7.1 Cash Flow Analysis

Cash flow rather than eamings 13 used in capital budgeting decision. Capilal budgeting
decision represents a long tetmn investment dectsion, The capilal budgeting decisions
involve the planning of cxpenditures for a project with usually longer life, It requires
extensive planning to ensure that engineering and marketing information is available,

product design is completed and the capital markets are tapped for necessary funds. It is
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cammed out in order {o evaluate key fnancial indicators., such as Net Present Value

(INPV), Pay Back Period (PBP} and Internal Rate of Reumn {IRR).

Prescnt ¥Value

Present Value descnbes the process of determining what a cash flow to be received in the
future is worth in today's dollars. Therefore, the Present Value of a future cash flow
represents the amount of moncy today which, if invested at a parlicular interest rate, wall
grow to the amount of the future cash flow at that time i the future. The process of
finding present values is called Discounting and the interest rate used to calculale present

values s called the discouni rate,

Py =35

ol (R

Where,

PV = the Present Value of the Cash Flow Systemn

CFr=the cash flow which occurs at the end of vear t

1 = the discount rate

t = the vear, which ranges from zero to i and

1 = the last vear in which a cash flow oceurs

Net Present Value

Net Present Value (NPV) is a standard method for the financial appraisal of long-term
prajects. Used for capital budgeting, and widely throughout economics, it measures the
excess or shortfall of cash flows, in present value (PV} ienns. once financing charges are
met.

By definition, NPV s the difference between the present value of cash inflows and the
present value of cash outflows. NPV is used in capital budgeting to analyze the
profitability of an investment or project. NPV analysis is sensitive to the reliablity of
future cash inflows that an investment or project will yield. Formula: Each cash

inflow/outflow 15 discounted back to its PV, Then they are summed. Therefore

ypyr=<_&
= +r)
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Where

t - the time of the cash flow

n - the total time of the project

1 - the discount rate

C't - the net cash flow (lhe amount of cash) at time t.

Co - the capital outlay ar the beginning of the investment time (t=0)

The Internal Rate of Return (IRR)
Il 1s & camtal budgeting melne used by Amms to decide whelher they should make

investmenis. It 15 an indicator of the elficiency or quality of an inveshment, as opposed to
net present value (NI'V), which indicates value or magnimude. The IRR is the anmualized
effective compounded return rate which can be eamed on the invested capital, i.e., the
vield on the investment.

A project is a good invesiment proposition if its IRR is greater than the rate of relurn that
could be earned by alternate investments {(investing in other projects, buying bonds, even
putting the money in a bank account), Thus. the JRR should be compared to any alternate
costs of capital including an appropriate risk premium. In general, if the IRR is greater
than the project’s cost af captal, or hurdle rate, the project will add wvalue for the
company. In the context of savings and loans the IRR is also called effective interest rate.
The Internal Rate of Return (IRR) of a project is the discount rate at which the Net
Present Valuc (NPV) of a project equals zero. The IRR decision rule specifies that all
independent projects with an JRR greater than lhe cost of capital should be accepted.
When choosing among mutually exclusive projects, the project with the highest IRR

should be selected (as long as the [RR is greater than the cost of capital).

.?\.'_PV=D:':\—L=CFU+ h -+ F +-—CF+'—J.,
<1+ IRR} (1+IRR) (1-IRR): (1+ IRR)

Where,

CFo= the ¢ash {low at tiine t



3.9.2 Demand Analysis

1f we expect o se1 of data to have a linear correlation, it is not necessary for us to plot the
data in order 10 determine the consiants m {slope) and & (y-intercept) of the equation

F=mi+b

Insiead, we can 2pply o statistical reatment known as linear regression 1o Lhe data end
determine these consiants.

Given 8 setof data [%-21 with » data points, the slope “m™ and y-intercept “5" can be
determined wsing the foliowing:

ONIIED DI ;

nEF*) (zJ’

be p MR

Linear Repression Analysis has been done for future revenue projection based on last
4 years revenue data anzlysis,
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Figure 3-6: Revenue Growth in GP (Source; GP uudncd reports and press releases; Telenor
sefment reporting); i
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From our analvsis. we have found the values of 'm"and ‘4" as follows
m=10.426
snd  A=19.044

Applying these values in equation / = P4 + | we have got the projected revenue for the

COIMIng years.

Table 3-5: Projected Revenue and Revenue Growth

. 9 2040 2011 i1 213 2014 M3 2016
Year (1)

Projected Revenue 1194 81624 | 92054 | 102484 | 112914 | 123344 | 133774 | 144204
(in mn BDT), (1}

Revenue Growth 14.60% | 12700 | 11.30% | 10.00% | 9.20% | 5.40% | 7.70% _
(o)

3.7.3 Data Input and Assumptions

The definition, Cash flow (alse called net cash [ow) is the balance of the amounts of
cash bemng received and pard by a business during 2 defined period of thne, sometimes
tied to a specific project.

For a mobile operator the cash inllow or eamings is revenue and the cash ouwt flow is
CAPEX and OPEX., APEX 1s required to build the network and OPEX is cost for
network managements. To determine the CAPEX and OPEX we have to give input or

have some data assumption for dimensioning the nelwotk.
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Table 3-6: General Assumptions

General
Assumptions 2009

2010 2011 2012 2013 2014 2015

Junic
Date of Lovestiment 2089

Tune
Chperation 2000
Operational length
(Years) 7

Lengl of
caiculation (Years) 7

Length of depreciation (Y ears)

Site srams

Incase of 3G site vith existing site resource

ARPU Y (Growthin 3G
Tevenues)

14.6%, 12.7%, 11.3%, 10.1%, 9.2%. §.4% and 7.7% increase in
3( revenues at consecufive years

3.8 Incase of 3G site with existing site resource

Suppose we (in case of GP) want to implement 3G cquipment with the existing GSM site

in limited number of site (60 BTS) for test basis. According to our previcus calculation

additiomal 3 million Taka will be needed for sach site and for the total 60 sites, a BRC of

90 Millien Taka will be needed.

So, For 60 Sites

Total Fixed Cost = 60 x 3+ 90 = 270 Million Taka.

Monthly Variable Cost = {(60x0.03) =1.8 Mitlion,
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Mow we will calculate the Monthly income of fom these 60 sites.

According to our present EDGE tariff (GP), we can forecast:

Average net incame per minute for 3G service in one site=5 Taka (at Dhaka region}
Average net income per minufe for 3G service in one site=4 Taka (at Chiltagong region)
Average net income per minute for 3G service in one site=3 Taka (at Sylhet repion)

Fer Dhaka annual income for year 2009 is BDT (20*5*60%24*365) =BDT 52.6mn

For Chittagong annual income for year 2009 1s BDT {20%4*6(#24*365) =BDT 42.0m

For Syihet annual imcome for year 2000 js BDT (20*3*%60*24*365) =BDT 31.3m

Suppor and maintenance fee for a year is 8% of cumulative CAPEX.

z



Financial Analysis

]

Amaount 15 shown million BDT

Table 3-7: Financial Analysis
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2009 | 2010 20111 2012) 2013F 2014 | 2015 2018
Time Scale 0 1 21 3 4 5 6 7
CAPEX
3G syuipment cost 180
BSC for 3G oG
Licensing fea 0 I I
{ OPEX |
Opearating cost
{.03m/month} 21.6 22.7 2381 250 26.3 27 6 28 9
Annual Licensing Fee
{55% of Acquisition fee) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Support and Maintenance fee
{8% of CAPEX) 2i8 233 252 | 27.2 29.4 31.7 34 3
| (CAPEX+ OPEX) | 2u00| 442 470l s00] 532 586 603 642
REVENUE |
For Dhaka {5 TkiMin/BTS) 52 6 60.2 67.9| 758 83.2 908 98 5
For Chittagong (4
ThMIn/BTS) 420 48.2 543| 604 66 5 72.7 75 8
For Sylhat (3 Tk/Min/BTS) | 315] 361 407 | 453 499 54.5 50 1
TOTAL Revenue for 60 sites | 00| 1261 1446 | 1620 (1813 1086} 2180 [ 2363
Revenue Sharing with govt
{5% of revenue) 6.3 7.2 8.1] 8.1 10.0 10.9 11.8
| Revenus after TAX | | 1198] 1373] 15481723 180.7] 207.1] 2245
[ Gash Flow For 3G | 2000| 7661 9n3] 1p48[wv1o0] 1330] 1468f 1603
| IRR | 30% |
| Discounting Factor @13% | 1.000] o0885] 0783 0693]0613] 0543] 0480] o0425]
| Present Value- For 3G | 290.0] se8| 707l 726 73.0| 72| 705| 881
| NPV | 204.1 |
Discounted Payhack Period
(PBP) 4.1
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GrameenPhone {mostly the mobile operators) for big investment project, the payback
period is considered for 4 years. In that point of view, this financial plan is viable as

we've found that for 60 sites the Pavhack Perioed we found 4.1 Years considening 13%

discounting factor,
3.% The Elfect of ARPU and Subscribers on ROI

Subscriber numbers and monthly ARPU {Average Revenue per User) has direct impact
on ROI and profitability. Based on benchimark data modified by local markel factors:

= GDP per population, spend on similar services. current tan{ls.

»  Market penetration, number of competitors, estimated chum.

* [mpact of other services, fixed telephone.

For most operators. peak funding requirement is key factor. Different roll-out strategies
can have a large impact on capital nceded but also on long term market share and

profitability
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CHAPTER 04

3G TECHNOLOGY SCENARIO, KEY FINDINGS AND

SOME OBSERVATIONS

4.1 3G TECHNOLOGY SCENARIO AND PROBLEMS

4.1.1 Probhlems and Issues

O

O oo

Some countrics, such as the United States and Japan, have allocated
spectrum differently frons the [TU Recommendations, so that the spectrum
bands most commonly used for UMTS (UMTS-2100) have not been
available, Tn those countries, altermative bands are used, preventing the
imteroporability of casting UMTS-2100 equipment, and requiring the
design and manulacture of differeni equipment for the use in lhese
markets. As s the case with GS8M today. this presumably will mean that
stundard UMTS equipment will not work in those markets. and sotne will
work only in them, while some more-expensive equipment may he
avallable that works in all markets. Tt also dimimshes the economy of
seale and benelit to users and network pronaders from the network eficet
that would have existed if these countries and the 1T had been able to
agree on universally-apphcable frequencies.

In the carlv days of UMTS there were issues with rollout:

{Overweight handsets with poor battery life.

problems with handover from UXTS lo GSM, conneclions being dropped
or handovers only possible in one direction (UMTS — GSM) with the
handset emly changang back to UMTS afler hanging up. even if UMITS
coverage retuns—in most networks around the world Lhis is no longer an
issuen :

For fully fledged UMTS incorporating Video on Demand features, one
base station needs to be set up every 1-1.5 kin (0.62-0.93 1m). While this
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is economically feasible in urban areas, it is infeasible in less populated

suburban and rural areas.

4.1.2 Subscriber opportunity for 3G Service

Tele density in Bangladesh stared to increasc with the introduction of mobile phones a
few years ago. The mobile penerration rose from 7.2% in 2005 to 18.7% in 2007, The
mobile subscriber growih was double al 103.5% m 2007, primarily from the prepaid

segment.

St Lanka became the first country in South Asia to introduce 3G when it launched W-
CDMA technology in Aupust 2006. The launch of hiph-speed mobile data transmission
possible throuwgh 3G 15 expected to add more value and momentum to the non-voice

segment and 10 the country’s mobile sector,

Non-voice service revenue 1 Vietnam jumped at 134.0% year-on-year 10 55.7% of iotal
markel revenae, while voice grew 80.5% in 2006, Wilh SMS being (he cheapest fonn of
comimuucation, usage is relatively high, and this trend will likely continue due to the

lewer income levels in the country.

4,1.3 3G as an Innovadon

In the case of 3G presented here, the distinction between invention and mnovation is
obvious if we compare the cxisting specification and ideas of 3G with the non-existence
of commmercial and available UMTS-networks for ihe end-user. Still, the borders between
the invention of UMTS and its forecasted precedence of an innovations, becomes blurry
when we emnphasize different part or level of the “product™, as well as which market we
gnphasize. It has alse become obvious that the transition from the invettion of UMTS to
the innovation and unplementation of operational UMTS networks has become an

incremental and will be an ongoing process.

The new UMTS-handsets or devices can be seen as an invention itself, as they must
provide large color screens, higher bandwidlh capacity, more memory and processing

power, thus “new to the world”. To support this. the handsets also need higher battery
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capacity, potentially requiring further invenuons. At the same time, they have to be
compatible with the existing GSM networks. and probably only be used as ordinanly
GSM-phones until a range of UMTS services is present. The new base-stations also
require inventions to support UMTS, as well as the content services itself must be suited
and optimized to the new handsets. In sum, UMTS umplementations arc not based on a
single invention, but consist of a range of inventions ongmating from differcnt sources,
which together will make up a successful innovation, The single of those inventions will
not become widespread (more than for test purposes) and have cconomuieal impact

wilhout the successtul inlroduction of the others.

For the end-user in Bangladesh, UMTS walt become an innovation when they find the
services provided worthwhile using. This will of course be rellected by the service and
content providers that only will be able to collect their share of the revenue when services
finally are used. The network operators as licensees have already acknowledged UMTS
as an {coming) imnovation by significant investments in licenses, as well as with their
obligations to rollout infrastructure. The auctions, and the beauty contest in the case of
Norway have alrcady have ceonomical impact for the licensces, both when it comes to
license fees and the cost of roliout where mollout has started. Accordingly the countries
awarding licenses have already had sigmificant income. and {hopefull v} secured dillusion
of technology by attaclnng rollowl and diiTusion obligations o the hicensees, On the other
hand. the rather non-existng service providers have still not invested much in

development of new and value adding services.

4.1.4 3G mobile communication roadmap and Problem in Bangiadesh

For the G5M compames in Bangladesh. they need to deploy a W-CDMA network at
2100 MHz to provide the 3G communication. Because it 18 the most common fonm and
the existing 3G mobile phones (Nokia N-sertes and Sony Encsson K800} can only
opurate in tlis system. 1t 18 impartant to note that this W-CDMA 2100 will be deploved

along with existing G3M 1 800 network by the same operator,
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Jubok Phone (Telcbarta} has been given the license lo use CDMA 1900 MHz frequency.
The CDMA Base Transmission Centers are known to cause inlerference to nearby GSM
Base Transinission Centers of close frequencies. For example 8§00 MH: CDMA BTS can
cause interference in GSM 900 MHz BTS, so call drops can occur. Same is applicable for
CDMA 1900 and W-CDMA 2100 networks. W-CDMA 2100 BTS can be affected by
CDMA 1900 BTS. In Bangladesh, we may have problem with deploving 3G, if GSM
1800 (Grameenphone, Akicl), CDMA 1900 (Jubok Phone) and W-CDMA 2100 (3G

service provide:) ransmission centcrs co-extst i same area,

Sof there’s problem in 3G deployment because of unplanned frequency allocation by
BTRC - think about it, more CDMA 1900 BTS, more interference with 3G nenwork and
+0 poor 3G data transmission. Now this problem has been occurred in many countries
including India and China, because of the contention between CDMA and GSM
operators over the 1900 MHz band. The common solution to this problem is to use filters
in BTS if we want to keep CDMA 1900 jubok phone with W-CDMA UMTS 2100 3G
network. Filters have to be used in both the transmiters and the overall process wiil cost
g lot 1o upgrade all (he transmitters. Another solution 15, as 3G is a completely different
system, the existing GSM 900/1800 companies can convenm to in-band W-CDMA
200/1800. renderimg current mobile handsets incompatible to the upgraded network. But
whatever the solution is, 3G is still a long way o achieve for GSM providers in
Bangladesh. Sull EDGE service. provided by GrameenPhone {s sometimes considered
3G depending on data speed. But CDMA companies can easily provide 3G by upgrading
to COMA2000 1x, CDMA2000 1xEV-DO system.

S0 3G 15 very much possible f we have need for it,

4.1.5 Mobile Daia service scenario in Bangladesh

Almaost all the operators are enforcing the pay-per-use model in case of browsing. The
tariffs are found atmost nearby for all of the operators. CityCell and GrameenPhone are
offering at USH 0.000286/KB (Kilobvte), whereas AKFEL’s rate is $US (L0O0022/KB. In
Bangladesh all the subscribers are provisioned with GPRS /EDGE service by default
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where the scrvices are available in Network coverage area. In Bangladesh only CityCell
has introduced the concept of data plan based tarifl. Data services are sometimes scen as
the lucrative and costly ones. So in some countries like Bangladesh it becomes very
tough for the operalors to invest in data service products where the percentage of data
users is very less considering the entire subscriber base. 8o most of the South Asian
countries are genetally providing the basie data service {(WAP Portal, Content Download

gte. ).

But recently the mtemet usage has been increased significantly in Dusiness and Student
level. People are using mobile as a modem for their Laptop/Desktop computer for the
convenicnee of virtual intemmct conncetion all over the place. The price is also gefling

down with the increased number of subscriber.

In Asia there found two basic differences. South Asian countnes are developing ones and
rest of the Asia can be said of as developed in data service in Asian region. With the
entrance of high-end handsets the trends and practices of the subscribers are changing
day by day alarming the Scuth Asian operators to concentrate on the data service. So it is
the time to take the lead to make the data product brand, grab the market, educate the user

amdd sell the service,
4.2 Som¢ personal Observation about 3G implementation

As an Engineer in GP [ am working with the telecommunication equipments. technical
issues of different high tech equipmen;: their cost, quality, performance, maintenance and
profitability. According to my opinion. 3G has a pood futurc in our country but it
depends on cost eftectiveness. It is not always necessery that the high tech technology is
popular than previous one, For example, Cityeell in our country are using CDMA
technology which 1s better technology than GSM. Bul GSM opetalors in our country are
market leader. chalienger but Cityeell is market niche with very low market share. That
means technology should be acceptable and cost effective. With the advent of WWW
{World Wide Web) the world is available in a computer. Every information, games,
news, knowledge, chat, marketing, business, infotainment, encyclopedia ete and

everything is present over there which can be accessed with a click of a finger. Voice is

-

i
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also passing through VOIP (Voice over Internet protocol) from country to couniry for
internationgl call .So internet is very essentin} for todey. That’s why speed is a big factor
for dala downlioad. Everyone is mobile now. People are using Lapiop and do their job by
sending mail from their Lapop using their mabile as Intemet Modem. in our country
GrameenPhone plready implement the intemet in remote villages by their EDGE
network. As the literacy mie in our country is increasing day by day the demand {or dala
service also increasing. Intemet becomes 8 new world for today's genemnlion. So the
market opportunity of 3G is very attrective. Operutor in our country can implemnent the
service after getting the ticense in trial basis. Market segment should be analyzed
accuratcly 1o iaunch the service in exclusive basis in the hotpot where the data service
dermnand is very high. According to the demand the service can be expanded to reach the
valued customer. [ think rather than implemenling new 3G sile, co-existing 3Gsite with
GSM will be cost effective in our country perspeciive because most of the arcs in our
country has been covered under the network covernge by the operator. Another solution
of cost saving is the Civil infrastructure site sharing by difTerent operator which will seve
30-40% fixed cost.

Technology is changing mpidly; 3G has been implemented in different country before,
S0 in the era of Globalizalion we have 1o cope with the technological challenges and

should adopt the newer technology with affordable and cost effective manner,
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Figure 4-1: Subscriber Penctration Foreenst for Different Mobite Systom in World [13)
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Forecasts from 2002 [13] show that the subserber penctration of 2G (2.5G excluded) will
sradually decrease w reach xero in 2010 {sce Figure 5-1). The figure separates hetween
2G and 2.5G, making it difficult to say if the operators will shut down the G3M network
completely in the near future. Neverthcless, it shows that the penetration rates of GSM
will decrease in fasvor of TRMTS [13]

4,3 Key Findings

4.3.1 From the survey:

Imitial stage the survey it was discovered three major factor that work as independent
vanable on the dependent variable * Interested in switching into 3G network’ for the
subscriber. Those are Education Level, Age group and Income [evel. Based on our
expericnce and social ceonomical trained analysis, at the beginning of the survey we
rcstricted the swvey within rural area and for only the 3 major divisional head quarters.

Within these 3 divisional head quarters we segmented each with Educated and illiterate
peoples. Ape group was segregated in 3 point linker scale like Youth. Middle age and

Clder. For incomne level alse [ did the same like low, Medium and high.

Fram the survey results it was observed that in Dhaka Divisional head quarter, &% of
the educated 2G subscribers are intercstod in 3G network among those majority of them
from Mid/ High income group and young in age group. Also it shows a good amount of
demand within illiterate 2G subscribers from the similar age group with High income

level.



Table 4-1: Survey results with detail

Dhaka Chittagong | Sylhet
interesied Interested | interested
ko switch to switch | to switch

Education Ags group Income |eval Into 3G inte 3G into 33

Low 4494 £%0 3%

Mid 18% 14% 125

Yauthf 18-30) High 29% 21% 24%

Low 2% 1% 1%

Meddlle Mid 10% 7% 7%

age(3i-55) High 23% 26% 26%

L ow 1% 1% 0%

hid 2% 2% 2%

QOlder{55+) High 8% T% 7%

Educated Mot interesied ath 18%% 18%
| ev 0% 0% Q%

hticd 3% 1% 1%

Youthi13-30} High 26% 28% 31%

Low 0% 0% 0%

Middle Mid 485 4% 4%

aga(31-55) High 23% 32% 27%

Low 1% 0% )

) Mid % 3%, 3%

Meat Dlder{55+j High 4%, 7Y% 7%
| educated Not interested 26% 25% 27%

Similarly for Chittagong and Sylhet it was also observed that about 85% and 82% 2G
subscribers with High medium income level arc interested to choose 3G and majority of
them are from voung and middle age group. It is also remarkable ihat number of not
nterested to choose 3G from Chittagong and Sylhet is significantly high for the illiterate

and uneducated 2G subscribers though they have good purchase power.

May be the reason behind this is “Knowledge”. But it also observed in our country that,
these segments of the customers are copy buyers, So there is 2 good chance to convenl

these segments into potential buyer throngh some promotional activitics.
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4.3.2 From theerctical analysis:

From the product life cvele theory we know that, each product has its different phase in
its life cyele especially for the technologically developed product.

In Bangladesh the 2G market is has crossed the growth phase and now on to the
transition between shakcout and marurity.

S0, it is the high tim¢ to bring new technology like 3G and restnigt the decline of

subscriber in the challenging market.

4.3.3 From the linancial analysis:

Also from the financial analysis it shows a positive business case for the mobile phone
aperators to build 3G network wath the existing infrastructure for 2G that saves money
gnd time, In some ceses the exira imvestment is needed in transmission and core network
elements but, afler the cost benelit analysis of the study I have come to a conclusion that

m mest of the cases the companies will take 4 yrs to touch the breakeven point.

It is also remarkahle to mention it here thart, this statistical infonnation depends on lots of
factors like subscnber prowth. Usage pattern, Operational expenditure, Technologicat

cost and mostly the licensing fee and Tax imposed by the repulatory hedies.

4.4 Limitations

The exact data in every section could not be collected because of time limitation. Also

the survey was conducted only in 3 major divisional head quarters with a small segment

(30 ip each dvaision) of sample.
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As the tanff rate in our country is rapidly changing; hence break-even point may be not
always same. There may be some emor in market forecasting and demand analvsis
because in our country market demand is very fluctuating and vary with the inflation rate
in our national ecenomy. Also license fee is a big amount but has not calculated here

becanse it has not issued vet and very much confidential.



CHAPTER 05
CONCLUSIONS AND RECOMMENDATION

5.1 Conclusions

A large portion of Mabile subscribers in our country arc very much flexible in attaining
new technolooy and services. Also a major pornon of them are very much choosy about
the product and services what they are altaining and also they are price sensifive up lo a
certain extent. Considering the economical growth and social condition and also Irom the
business casc analysis it can be concluded like that; there is a potential demand of 3G

mobile in our youth and cducated segnent.

From our study it has been found that implemenltatinn of 3G technology at existng GP
network system is feasible as because from financial analysis IRR has been found 305,
the NPV positive and Discounted Payback Peniod 4.1 years (considering 13% discounting
rate). Moreover, 2 1s going to be absorbed by 3G all over the world and as because 2G
15 now al declimng phase. then it will be the rdght time to switch inlo 3G lechnology at

Ol netwaork.

If we see the growth trained of developed country it seems very drastically changing and
switching of the subscribers from 2.5G to 3G Though a large portion of our people are
not that much ceonomically sound but, there are some potential segments especially in

urban arcas where the marketers can put their focus on.

It is jmporiant for Bangladesh Telecom operators to use the latest technology considering
the high capiral cost for the investment. The current trend of revenuc from data services

in Bangladesh suggests that 3G has a big opporiunity in Value added service.

In future more data scrvice like ticket booking, online shopping. and Live TV will be
implemented. It is in very near future when we will be able to make video ealls and video

conferencing by using the 3G mobile network.
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5.2 Recommendation

In my study, ['ve gone through the questioner design and survey for the individual or
residential users only, But we can prepare guestions and colleet data for quantitative

analysis for three different categones like:

1} Individual / Residential user,
ii) Small Organization User and

iii} Corporate user

The users in Home, Educational institute are considering under individualresidential user.
The number of this user is high but the usage of bandwidth by them wiil be less. The Small
Organization user are sinall enterprise there have the moderate number of subscribers and the
usage of bandwidth is high. The corporate users the most significant users, the usage of

bandwidth by themn is very high,

Constdering these three groups demand analysis on 3G systems, we can calculate the total
market demand. And based on that we can assume that how much the market size will be tor
individual operators considering the present market share in Bangladesh and then we can find

out the financtal feasibiliry from this analysis as well.
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APPENDIX A GSM AND UMTS SYSTEMS

To understand how shifned nemworks are lralt 1t is necessary fo eompare them with
widividnally owned UMTS or GSM networks Figure 17 shows a GSM network, equnpped
with GPES This shows a typical nefwark wdntdually ovwned by an meumbent GSM
operaior today. The nerwork coutains Mo main pars: the core network and the access
netwonk, The access nerwork consists of the Base Station Subsystemn (BS5) and mobile
staticns (MS) The core netwomk comsists of three subsysterws: the Network Subsystem
(NSS5) the GPRS Packet Cove, and supporhug nodes such as Home Loeation Register
(HI.R:, Anthenncation Centie {AuC), and FEquupment Ideutity Register (EIRY The cote
netwarh also cowlaines services, wlncl {5l uito two moups Value Added Services (VAS)
and [ntelligent Netwok {IN) Fimue 17 also shows the interfaces between the nodes
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FIGURE 17 A GSM NETWORK EQUIPPFED WITH GPRS (Somce Kaaransn zfal. 2001, p 20

Mobhile Station: Mohile Station (M5 is the combination of a Subkenber Identitv Module
(SIM} and n Mohile Equupiuent (AE), The SIM is the sinall “Smact Card™ ne the mobite
equupiaent. eontinung wfonuanon about the usel’s subsciiption. The mobile eqripment is
the actual handset, Without the ST -card, 1t 15 caly possible to use the mebile station for
pllergeney calls,

Base lransceiver Station: The Dase Transcerver Station (BTS) nmintains he actual
commection with the mobile station, It decodes and processes all messages sent to and
received Tom the MS. Each BTS covers & cerfain geopraplucal siea moging belween
Phm and 35k The arss covered by oue BTS 15 called a vell To avoud neiphbounug
cells from causme nterfeience with each other, thev use different frequencies, Fraquency
fouse 15 possible cnlv of the cells are war adjacent, The BTS has o faed copactty divided
between subsenhers m opange of the BTS Hence, the fmger area it covers. the more
subsenbers will shae its capacity. It s therefore necessary to vary the cell size o
aceonnaate the capaciry nead mn a g@ven aiea.



Base Starlon Conrroller: The Base Station Controller (BSC) confvols and superiases the
BT%: w the radio network. Every BSC conirols several BTSs. While the BTS takes care
of the acrual radro communication. the BSC s in charpe of all action that 15 taken. The
BSC telis the BTSs what to do. when fo wansinit. what power to use. et¢. Froin the core
nerwork pot of view, the B3C maintains the connection with the MS

Trapscoding and Rate Adaptation Gait: The Trauscoding ind Rare Adaptation Unit
(IRALT handles speech wanscoding, It can convert oane speech-coding format to anather
coding fonna

Mobile services Swirching Centre: B5Cs aie connected o a Mobile services Switching
Centre (MEC) Au MSC o2t up. routs, and releases calls. It comrals the BSS and can
mterconnect calls 1 ez, die Public Switched Telephony Network (PSTNY v1a a GMSC.
When a subscnber places a call the MSC apalyses fhe actial digits aud 1outes the call
accordingly The MSC alo handies tilling dora, One BMSC conlrols a laige nomber of
B5Cs, and eacl: operator has only 2 few MSCs,

Visiter Location Hegisrer: Eaclh MSC 15 comnected to a Visitor Locanon Register
(VLR a database that keeps wformanon about all the subscribers cunenty served by the
MSC, The VLR can ferch this daa either from the Home Location Repister (HLR) o
fromi the Gateway MSC (GMSC) for ioanung custemers

Gateway MSC: The Gateway MSC  (GMSC) handles mobline manapement,
commication management. and connections to other nervorks When a call & routed to
the GSAE nepwork, it first counects to the GMSC. The GMSC questions the HLR of where
the M3 is docated. and 1outes the call 1o the approprniare MSC Outbound calls from the
GSM nenwork e tomted vin the GMSC 1o wiher nerworls The GMSC acts as a patgway
for mterfacing with exrenial nerworks such as a PSTN and packet data networks

Home Location Register: The HLE is a database that contains subsciiber infornaton, It
also contawis 1onmmg wfenination that the GMSC peeds m order 1o soute calls 1o a
subscriber. Nonmally, cach operaror tas ooty one HLR,

Other support uodes: The Authenticanon Centie (AuC) and the Equipmemm Td2nury
Register (EIR) handle seennry-related wformarion. The AuC hanpdles aulbentication and
encryplion towards the MS. The EIR is a database that comtams mformation about the
mobile equupment, 1e. the actusl bardwate. in the perwork, Through the EIR. the
operator can rack e g stolen or unapproved equipment. [n shorr, the AUC authenticates
the neer while the EIR anthenticates the hardware.

Service phtn‘mlm The Valne Added Service VASY plarfor provides a ceraun tvpz of
service in the GSM pereotk The miniminn VAS conmins npically nao preces of
equipment: Short Message Services Cente (SMSC) and Voice Mail Svsiem (VMS)
Frem the service evelution pamr of view, VAS s the very first step 1 generaring revenue
with services and pammally tailming them, The Intellipent Network (IN) tuables L E
dividuatly taltored setvices and makes many new services possible, For example.
prepaid subsciptions are iuplemented with I rechnolopy.

&a



5

Serving GPRS Support Node: The Serving GPRS Suppoert Node (SGSN) provides
services similar o that of the MSC/VLE. but in the packet-switched domatn.

Gateway GPRS Support Node; The Serving GPRS Support Node (SGSN) provides
setvices similar 1o thar of the GMSC but in the packet-swirched domnain

Interfaces: Tn short, the inferfaces specify whar “langnage™ the different parts of the
system shiould speak with each other. Interfaces are standsmidised to allow operatms to by
different parts of the svstemn foan different mannfactuers.

Fipure 18 shows the some GSM nenwork equipped with EDGE. 1t also shows how a
UMTS neraonk is conuected 1o the existing nodes.
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FIGUEE 15: A TMTES NETWORK CONNECTED TO A GSM CDGE METWORK {Somce Radeanen
et al., 2001, 2. 210

User Equipment: In the coutext of UMTS, the term User Equipiment (GEY denores
retmminals or mobile srations

Base statton: The Base Stations (B5. also dencted Node BY have similar functionalities to
thie BTSs

Radlo Network Controller: The Radio Network Controllers (RNC) a1e contparalile with
the BSCy 1 GSAL The BNCe andd BSCs are inreroperable, wmplving that seamnless
handover 15 possible berween a GSM and a UMTS network. A new 1adie access method.
Wideband Code Division Multiple Access {(WCDMA) 1s alse wtroduced m UMTS,

EDGE RaN: The BSS m G5M netwoiks equipped with EDGE is denoted EDGE RAN
(F-RAN}

UMTS Terresirial RAN: The corresponding tenu for the 1adio access netwoark in UMTS
is UMTS Temresiiial RAN (UTRAN)
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Service platforms: In she early releases of the UNMTS specifications. the core network
was similar 1o a GSM nerwork with a packer-switched doniam. However. the IN fearures
have evolved inte Custonlsed Applicatiens for Mobile petwork Ephanced Logic
{CAMEL) CANMEL makes 1t possible to transfer service information between differens
UMTS neeworks This imphes thar subscribers can use theu services when Lhey are

roaming in other networks.

Core natwark: In the figure. the NSS is denoied Core Nenvork Cirenit-Switched Domain
(CN CS Domamn). The GPRS Packer Core 15 depoted Core Nemwork Packet-Switched

Doingin (O PS Dowmata).
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APPENDIX-B

Survey Questions;

A boel imtrodugtion about 3 G mobile systems:

3G technologies enable nerveork operators to affer users o wider range of more advanced
gervices like:-

Yideo calls and ¥ideo Conversation,
Live TV at Mobile Hand set.

Wide-area wireless.

Audie Video Conferencing.

Fax Setvice from mobile set.

Broadband wircless,

High speed wtcrner form mobile had ser,

ASENE R NANAY

Please mark your age group:

O 18-20 years
L} 31-55 vears
O 55 years +

Please mark your average expenditure per month on mobile phone usage:

O BDT 10- 400

O B 401-1000
O BRI 1601- 3000
O BIT 3001 -5000
O BD¥E 5000+

D you use EDGES GPRS feature in your mobile phone?
O Yes
O Mo

Are you ackaowledged about 30 mobile faciliies?
O Yes

U Na

Are you interested in switching into video calls, live TV, high speed internet facilities
from your mobile if services are available at market?




oy

O Yes
O No

If yes, how frequently you want to use these services from outside of urban {ciry) arcas:

1 Never
O Onee twice in a month
O More than Twice i a month

Your locslion,

O Dhaka
O Chittagong
O Syihet

Your educational leveal:

No education
Below S5C
S8&8C

HaC
Crraduate
Masters

PhD

Ooaooouod

Your occupation:

H Student

O House wife
O Service Holder
O Businessman
O Execurives

[ Un-emplayed
1 Others

Pls mark your income level (per meonth):

O Below BDT 10.000

O 10,000 BTD to 25.000 BDT
O 25001 BDT o 50.000 BDT
O 50,001 BDT to 100, 000 BDT
O More than BDT 100, 000
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APPENDIX C: LIST OF ACRONYMS WITH DEFINITIONS

1G

ra
th
]

175G

L1

BS5

CAPEX

CAMEL

Y

EDGL

GGSN

GASC

G5M

GI'RES

HLR

IEEE

1§32

First genevation  mobile  telecommunicarions  tecihnofogy  The  first
analogue standards for mobile comumunication The nve most wide-spread
sy-tenas are NMT, used i Europe. and AMPS, used in the United States,
Secoud generanon wmobile telecommnmications feclmedogr. Umbrella tenin
for the Jdumtal stceessors of 1. The most widely wsed 20 standard 13
GAM

Second and @ half generarion moliie telecomnumneations ecimologr, 2 3G
15 a sleppug-stoue betwesn 2G and 3G, and is often placed on pam witls
GPRA

275G 1< the ream nsed for sysfems that do not meet the 30 1equmenents,
but are marketed as if thev do o1 vice versa, The term 15 often placed on
par with EDGE.

Thared  geweratten  wolnle  telecommnoncntions  dechnefogy  Services
asspcrated with 2G offer the possibility to zanster volee aud data en lugh
tiansnussion lates Operators that use GSM gencially prefor the UMTS
standard thased on WCDNMA) for therr 3G networks. TTMTS 13 therefore
cenceutrated to Europe,

Base Sration Subsvstewr The BSS 151hie section of a GSM network. wlieh
is responsible for transmutting to and recerving mebo sigais from the
Licbile phone.

Ceapiicd enpendinme, An operaton’s CAPEX mimuly consists of investments
wut the infrastucture.

Customised Appfwcanons for Mohile nenvork Enhanced Logic CAMEL
ntakes it possible to tansfar service infornation berween differenr UAITS
nenvotks, implying that subscribers can use then servicss winle roanung 1n
oidier vetworks,

Core Networh, The ON cousists of all uetwork elements needed for
swirching and subscriber ¢onrrol,

Enfuinced Dare wmtes for GSM Evehwion, EDGE i3 a rechuology that
enliances data 1ates for 2G or 2 3G networks.

Cratenwone GPRS Support Nede The GGSN wmaintmns the comuections
towands other packet-switched networks such as the inteinet.

Crorenen: MSC, The GMSC 16 the swateh at the pomt wliere the DAITS
wetwork s commected to external circtat-swifched (C5) petworks, All
inentamng and outgsing S connections are voumed through the GMSC
Glabal Svstem for Mobde communnearions {mmigmally Groupe Specinle
Mobiic). The most comunon 2G staudad, used mostly m Ewope

General Packer Rodio Sernvice, GPRS allows packet-switched services
sucl a5 fiterel access. wili lowel resouree usage g m cuvut-switched
CONNECHONS,

Home Locetion Register, The HLR 15 a darabase that contains subseriber
i formation

Instinte of Elecirical and Electronfes Engineers, IEEE 15 an international
nou-paofit. professional organization for the advapccment of technology
1elared o electncity

Internet Frodoce!l A data-oniented 1outing protocol tsed o the infernet




MSC

AVND

NMT
OPEX
PLAIN

PSTN

QoS
B4N

RNC
SGEN
5A S
UMTS
LTRAN
¥AS
VEX
WAP

WLAN

WODsA

Mobile services Switching Cemre. The MBC conmols the BSSs aud
inerconnects calls lo ez, PSTN

Mabite Virmg] Nenverd Operaror, MYNOG are operators that do not own
any relzeonmmunmcanon hcense. They wobk as resellers. oving capaciry
fimn a nerwark opetater and reseflurg ot 1o end-Cusroners.,

Manewal Destinatton Code. The NDC consists of 1-3 digrs specifving the
destinarion within a given 1egion, A relephone or fax pumber consists of &
conntry oonde, an NDC. md a subseribet number,

Nowdie Mobile Telephanv., A Girst genstation mobile releconununicanons
nerwork, used mawly i the Nordic counnies,

Cperanciral espenditire. For au operator the OPEXN mainly consists af
eosts of service, sates and warketing, adnuniswahen, and depreciation,
Fubiic Lowd Mobile Nervork The mobile petwork. containing MSC
SEIVICE 81285

Frbfie Switehed Telephone Neavark, PSTN 15 a tenm for fived telephony
nerworks

Chaline of Servire,

Eodip dccess Nefuork, RAN s the subsyvstem conmothng the wideband
radio access I UMTS, the RAN is also denoted UTRAN

Hedro Netvorn Contealler. A RNC 5 an eatity 10 UMTS perworks, which
controls the base stanons

Tevfag GPRS Suppert Node SGSN 1oan elowent providing services
silar to thai of e MSCVLR m the packet-switched dmnain,

Shorr Message Servfra. A service allowing he subscribers 10 send sher
fexl inessapes berween mobiie phones

Universal  Moblle  Telerommnunicamons  Swstem. A Furopean
relecommunicanons standard fulfillmg the requirements of an IMT-2000
303 svedern,

UMTS Tervestrial RAN. UTRAN 15 the radio access network in UMTS, Its
watn task 13 f0 cicate and maintain Radie Access DBearers for
comarmication bevweetl the UE and the CN.

Vaine ddded Seriices

Pirtnal Privare Nehwork, A private conumumcations nerwark wsiathy wsed
witliin a company.

Mireices Appliration Prorocol WAP 1+ an open mizimational standard for
applicarions thar use witeless comunmcation

Hiretess Local Area Nemvork WLAN 15 an mutiella term for a munbet of
undicensed wiseless access teclnelogies. It provides lngh capacity over a
siall aren, ypically [ess than a radius of 40 metres from an access poini.
Aidebarnd Code Division Mulfiple dccess. A teclmology for wideband
digata] radio conunumcations of inremet, multunedia. video, and othey
capacuty -demanding applications
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