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Abstract 
The transition from the 2nd Generation (2G) of mobile cellular networks to the 3rd Generation 

(3G) was motivated by the introduction of multimedia services. More specifically, the 

convergence of mobile technologies and Internet allows compelling possibilities for future 

applications due to the new advancement, constantly growing and personalized services in the 

mobile communication. There are a lot of standards which support the 3G services and these 

services make the people’s life convenient.  

 

Our research objective is to compare the 3G services against 3G standards which we focus on 

the two most popular standards i.e. WCDMA & CDMA2000.  The implementation discussion 

of one of services which we choose Location Based Services is also our research objective.  

 

In order to fulfil the research objective, we firstly choose Mobility category among the 3G 

services, i.e. Rich Voice, Content Connectivity and Mobility. We believe that Mobility will be 

the most significant services because of it’s personalize nature, e.g. Multimedia Messaging 

Services (MMS), Customised Infotainment and Location Based Services (LBS). We then 

compare and analyze Multimedia Messaging Services (MMS), Customised Infotainment and 

Location Based Services (LBS) against the two 3G standards, i.e.WCDMA & CDMA2000 to 

show that these two standards are serving the three services.  The implementation of Location 

Based Services is discussed based on the four methods Cell-ID, Observed Timer Difference of 

Arrival, Wireless Assisted-GPS and Hybrid Technology.  

 

Latest and advanced services are only deployed through 3G mobile communication. This 

study is an effort made to give a deep and detailed understanding of 3G services and 

implementation of Location Based Service. We think that 3G services on WCDMA network 

will have edge in future as that it gives the backward compatibility of GSM which deployed 

around 70% world wide. 
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Introduction 

Chapter 1. Introduction 
 
This chapter will explain the background of the research study under subject. It will provide 
the basic concepts associated with 3G Mobile Communication. The problem area, aim of 
research study and research methodology will also be discussed. Finally the disposition of the 
thesis will be illustrated.  
   

1.1 Background 
 
In every era, it was and it is the main struggle for people to have as much freedom as they 

wish. In the next decade people will see the emergence of 3G networks to fully realize mobile 

multimedia services. In the near future Freedom in terms of mobility won't be an add-on, it 

will be the fundamental aspect of many services by introducing high speed access to internet, 

entertainment, information and electronic commerce services no matter wherever we are and 

whenever we need (http://www.3Gnewsroom.com, 2001). Enabling anytime, anyplace 

connectivity to the Internet is just one of the opportunities for 3G networks. 3G brings more 

than just mobility to the Internet. The major market opportunity builds on the unique 

characteristics of mobile to provide group messaging, location-based services, personalized 

information, and entertainment experiences. Many new 3G services will not be Internet-

based—they will be truly unique mobility services. Today, Mobile Communications is the 

major phenomenon when talk in terms of mobility that has transformed our lives in ways that 

seemed unimaginable few years ago (http://www.nestafuturelab.org, 2004). Enormous growth 

and changes are taking place in the arena of mobile technologies and the world is being 

pushed towards 3G mobile services (Audrey Selian, 2004).  

 

According to Ahonen (2002), while the future of 3G mobile communications is impossible to 

predict in a precise way, broad categories and service ideas are already started to emerge and 

these mobile services are evolving very fast.  The aim of 3G mobile telecommunications is to 

provide a platform to give services to customers by enriching their power by fulfilling their 

requirements, which was not possible few a years ago (Ahonen and Barrett, 2002). This 
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platform also promises to provide seamless access to these high stream services at the user 

equipment regardless of any hurdle (ibid). 

  

This 3G mobile telecommunication industry is expecting to be worth 1 trillion (1000 billion) 

dollars before this decade is over (Ahonen, 2002). The developments are largely depended on 

the requirements of the society and the growing demand for both existing and new mobile 

communication services that can only be accommodated by replacing current systems with 

more efficient ones, or by the development and introduction of new technologies that will 

allow certain mobile communication systems to operate in higher frequency bands. Most of 

the 3G services that will generate this revenue are either don’t exist yet or are not yet deployed 

(ibid). 

 

3G doesn’t just mean fast mobile connection to the worldwide web by liberating us from 

cumbersome equipment, slow connections and immovable access points. 3G will enable new 

ways to communicate access information, conduct business and learn (www.ericsson.com, 

2005). The services will need to be desirable, personalized, need to move with us as we want 

them, invoice able and ultimately profitable as well (Ahonen and Barrett, 2002). The 

development of 3G services are considered to bring important economic and social impacts 

with the large new markets expected (US Council of Economic Advisers, The economic 

impact of Third Generation Wireless Technology, November 2000)  

 
1.2 Aim of Study 
 
The purpose of this study is to investigate the 3G services implementation against 3G 

technology i.e. how 3G services categories are behaving on different technologies specifically 

MOBILITY category service. Finally this study will add knowledge and come up with 

suggestions that concern the possibilities and restrictions with 3G services on 3G Technology. 

 
The question arises that, what is the reason behind selecting the 3G services and why specially 

and specifically MOBILITY category? Different research on the 3G services with respect to 

its popularity among different regions and the subscription of 3G services worldwide gives us 
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a thought to select these services as our thesis work that can be easily seen in figure 1.1 

(Telecompetition as referred by Report 9 on www.UMTS-forum.org, 2000, p12).   

 
Figure 1.1:  Total 3G Subscriber Worldwide till 2005 and beyond 

 
What we think that the subscribers with respect to time shows that in near future we are really 

going to be in mobile world where a person can enjoy full throttle of every kind of services 

while remain in the mobility world.  

 

There are 65 Million subscribers of 3G that are currently using the all kind of data services 

and it is being expected that the figure will reach above 600 Million in 2010. The forecasted 

subscriptions number by worldwide and then by region are shown in figure 1.2. 

(Telecompetition as referred by Report 13 on www.UMTS-forum.org, 2001, p60). 
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Figure 1.2:  Worldwide market selection for 3G Services 
 

Services will be developed differently in the different regions of the world, depending on a 

variety of factors and one category on service can lead in one region and vice versa. The 

factors can be country demographics, internet and mobile penetration rates.  

 
The potential for 3G services is enormous. The growth will be mind blogging. New players 

and existing mobile service operators will be scrambling to take a profitable piece of a rapidly 

growing pie. What are those services, how will they be marketed, which operators will emerge 

at the end and which technology is suitable for the 3G mobile communication? Whatever 

services are, they need to be desirable, those services need to be personalised, those services 

need to be move with us as we want them, those service need to be invoiceable and profitable. 

3G Service Operators will need to create thousands of different services, each with its own 

combination of target market, availability, pricing, usage pattern and predicted traffic load. 

These services need to be planned in such a way that 3G Technology will be able to support 
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the service and deliver the QoS (Quality of Service). Operators are moving toward a more 

service oriented organization with focus on find the best technology. 

 

For Success in 3G, the 3G Operator and its partner must deploy attractive services which will 

bring value and utility to the user. The 3G operators will be providing those services in a 

heated competitive environment where many of the world’s biggest corporations are fighting 

for their piece of this new cake. There will be winners and there will be losers. An ideal 

service would be one which is very fast to spread within single and multiple technologies and 

one which the competition is not able to quickly copy. The ideal service should be priced low 

enough to get massive adoption, but still high enough to bring solid profits. This requires a 

great deal of creativity and imagination and the ability to think out of the box and beyond our 

own experiences and perceptions.  

 

The growth in 3G Services is already there and the numbers are staggering. According to 

Phillips (2005), mobile telecoms market is expected to grow into the neighbourhood of a 

trillion dollars by 2006. Most Service providers would understand the 3G environment is and 

will be the most complex communication and computing environment ever created by man 

and before the end of decade most of the worlds mobile telecommunications will be 3G. 

Service providers have to understand up coming issues related to 3G Services other that are 

related to 3G Technologies.  

 

This study will focus and address the above aspects to find out the best appropriate technology 

today and in the future by measuring the performance of 3G Services on these platforms. So, 

that it will bring prospect and success in the future to 3G operators. 

 
1.3 Research Questions and Approaches 
 
Considering the fact that most of services are neither implemented and nor in implementation 

phase at the same platform. First the focus of our study is to identify the services that 3G 

promises and then try to investigate these services against two different technologies namely 
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WCDMA and CDMA 2000. Based on the above discussion the research problem can be 

formulated as: 

 

Question 1. Comparison and analysis of 3G service against two different 3G standards? 

Specifically the analysis and comparisons mobility category consists of following the services: 

a. Analysis and comparisons of Location Based Services (LBS)? 

 b. Analysis and comparisons of Multimedia Messaging Services (MMS)? 

 c. Analysis and comparisons of Customized Infotainment?  

 

This study attempts to measure 3G Mobility services influence on the selection of 3G 

Technology (WCDMA or CDMA200) an approach that is rarely used; by comparing the 

capabilities of two different 3G Technologies against the 3G Mobility Services and the 

evaluate the implementation of one mobility service on the two technologies. Since the 3G 

operators haven’t launched most of their services, only forecasts and a broad range of 

approximations of what those future mobility services will bring and help to select the suitable 

technology can be obtained. This research would be primarily descriptive because our major 

intention is to describe the area of research. We found that there is investigation needed to 

certain aspects of the research, we examined that there are some areas that lack research. 

Therefore this study would be exploratory as well. Hence this research study would constitute 

of both exploratory and descriptive research that is helpful to develop pertinent hypothesis and 

propositions for further inquiry. The intention is to investigate, describe and try to find 

realistic, complete and detailed information as possible. For the first research question this 

study includes the below four steps in order to answer the specified problem. Each step of this 

study has its own method that is further described below in Step 1 to Step 3 

 

 

 

 

 

 
Step 1 
 
Choose the 
3G 
Services:  
Mobility 

Step 4
 
Conclusions

Step 2 
 
Choose the 
3G  
Technologies 

Step 3 
 
Analysis and 
comparison of 3G 
services and 3G 
technologies  
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Step 1 – Choose the 3G services: mobility  

Main question: What will be the 3G services? 

Method: Due to the vast area of 3G, we select the services part and collect data from Articles, 

Journals, Books, Internet, Research Seminars, together with operator’s own presentations 

about services that will be offered. We have selected Mobility Division of 3G services due to 

its association only for 3G having these three distinctive services 1) MMS 2) LBS  and 3) 

Customized Infotainment. 

  

Step 2 – Choose 3G Technologies 

Main question: What Technologies are available for implementing 3G Services? 

Method: We identify the technologies suitable for 3G and select the two technologies 

according to their deployment. Data has been collected from Articles, Journals, Books, 

Internet, Research Seminars, together with operator’s own presentations about services that 

will be offered.   

Step 3 – Analysis and comparison of 3G services and 3G Technologies  

Main question: Comparison and analysis of 3G service against two different 3G standards? 

Specifically the analysis and comparisons of mobility category of 3G services. 

Method: A discussion based on the previous steps and the obvious changes that mobilization 

of some of the 3G services that are used for comparison in this study.  

 

Step 4 – Conclusions 

In this section conclusions will be drawn based on the results in step 3. 
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Question  2. Implementation discussion and analysis of Location Based Services? 

For the second research question this study includes the below four steps in order to answer 

the specified problem. Each step of this study has its own method that is further described 

below in Step 1 to Step 3 

 

 

 

 

 

 

 

 

Step 1 
Choose the 
methods 
implement-
ation for 
LBS 

Step 4
 
Conclusions

Step 2 
 
Choose the Key 
Requirements 
for 
implementation 

Step 3 
 
Analysis and 
implementation 
discussion of LBS 

Step 1 - Choose the methods implementation for LBS   Implementation discussion and  
analysis of Location Based Services? 
Main question: What methods will be available for implementing the LBS? 

Method: There are four technologies available for implementing LBS. The implementation 

detail has been gathered from Internet, Research Seminars and Articles together with 

operator’s own presentations about services that will be offered.  

 

Step 2 – Choose the key requirements for implementation 

Main question: What are the key requirements for implementing LBS? 

Method: We identify the key requirements suitable for implementing LBS. Data has been 

collected from Articles, Journals, Books, Internet, Research Seminars, together with operator’s 

own presentations about services that will be offered.   

 

Step 3 – Analysis and implementation discussion of LBS methods 
  
Main question: Comparison and analysis of methods against the key requirements 

Method: A discussion based on the previous steps.  

Step 4 – Conclusions 

In this section conclusions will be drawn based on the results in step 3. 
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1.4 Delimitations 
 
Due to large number of services available in different categories, it is not possible to 

investigate each and every possible service that exists today, however we will investigate the 

important service categories specially mobility. We choose the mobility category (as shown in 

figure 3.1 Data Services Categories) because the content connectivity is already served by 

GPRS (General Packet for Radio System) and voice is the primarily feature for 

telecommunication.  The two technologies WCDMA and CDMA2000 will be evaluated 

against the selected 3G services categories. We will delimit our study to service providers and 

this study will not discuss any network details behind the scenes. The aim to select two 

technologies because it covers the wider range and it is most usable in the world of 3G mobile 

communication services i.e.: WCDMA for Whole Europe and CDMA2000 in North America 

and Japan.  

 
1.5 Disposition of the Thesis 
 
Research work is divided into eight chapters (shown in figure below) as follows: 

 

Chapter 1: Introduction, this chapter presented to the readers, which include Background, 

problem discussion and purpose of the study. It will guide the reader to understand the basic 

concepts associated with 3G Mobile Communication.  

 

Chapter 2: Literature Review, in this chapter we will present an analytical framework of our 

research area by discussing the related literature that best fits to the research area with regard 

to the research questions.  

 

Chapter 3: 3G Services, in this chapter we will present 3G services in detail with regard to 

internet and explain the data and voice services as well. 

  

Chapter 4: Two Standards of 3G Technology, in this chapter we will present the two 3G 
standards and their specification. 
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Chapter 5: Comparison and Analysis of 3G Services Against Two Standards, in this 

chapter we will explain the two significant 3G standards according to the 3G services that how 

different standards are serving the 3G mobile communications. 

 

Chapter 6: Implementation Discussion & Analysis of Location Based Services (LBS), 

this chapter will describe that how location based services can be implemented in two different
 

3G standards.  

 

Chapter 7:  Discussions, this chapter will present the outcome from the research work and 

further implications in this field. 

 

Chapter 8: Conclusions and Future Work: 
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Chapter 2. Related Work

In this chapter, we will present an existing literature concerning to our research area by 

discussing the different and related study work. The purpose of this chapter is to describe the 

evolution in the wireless industry and attributes of 3G services. 

 

These are the 3G keywords mainly focused on: 

 

• Global standard 

•  Compatibility of service within IMT-2000 and other fixed networks 

•  High quality 

•  Worldwide common frequency band 

•  Small terminals for worldwide use 

•  Worldwide roaming capability 

•  Multimedia application services  

•  Improved spectrum efficiency 

•  Flexibility for evolution to the next generation of wireless systems 

•  High-speed packet data rates 

•  2 Mbps for fixed environment 

•  384 Kbps for pedestrian 

•  144 Kbps for vehicular traffic 

 

According to Ahonen and Barrett (2002), at the heart of the UMTS (Universal Mobile 

Telecommunication Services or System) innovation will be the terminal and a new way of 

using the mobile phone. The mobile subscribers now want to more personalization and 

entertainment in the phone rather than the voice. The strong growth in mobile voice will 

continue in mobile data. The UMTS terminal will become a service platform which capable of 

multiple radio access modes and compliant with open standards and operating systems to 

enable mobile internet and mobile multimedia messaging services (ibid). The services are the 
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basic elements that an organization give to the customers to fulfill their requirements 

(www.3gpp.org, 2005). The telecommunication services have different communication 

capabilities made available to the user.  

 

2.1 Evolution of Wireless Industry 
 
2.1.1 First Generation (1G) 
 

First cell – based mobile radio system appeared at Bell Laboratories in the USA in early 1970s 

but they are not commercially available until a decade later and were called Nordic Mobile 

Telephone (NMT) based on analogue technology (Clint Smith, 2002). They were only used 

for voice calls (International Engineering Consortium). In Early 80’s analog cellular telephone 

systems experienced rapid growth in Europe mostly in Scandinavia and United Kingdom and 

even today they still represent the fastest growing telecommunication systems. These networks 

had an advantage of long range but were considered too expensive when demand increased 

(ibid). According to Audrey Selian (2004), the technology and features associated with 1G are 

illustrated in the table 2.1 (Forrester Research as referred by Audrey Selian, 2004, p.21). 

 

Table 2.1: Technology and Features of 1G 

 Technology Bandwidth 

(Kbits/s) 

Features 

First Generation 

Mobile 

AMPS/ 

NMT 

Advanced Mobile Phone System 

Nordic Mobile Telephony 

9.6 • Analog voice service 

• No data capabilities 

 
 
2.1.2 Second Generation (2G)  
 
According to Audrey Selian (2004), in 1980’s second-generation (2G) digital technology came 

with four different standards that included: 

• GSM 

• CDMA (Code Division Multiple Access) 

• TDMA (Time Division Multiple Access) 
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• PDC (Pacific Digital cellular) a Japanese TDMA standard. 

 

TDMA is the widely used 2G technology in Western Hampshire and is the base for GSM and 

PDC Systems. Asia boasts a wide deployment of CDMA Systems (Christoffer Andersson, 

2001). Global System for Mobile Communications (GSM, previously known as Group Special 

Mobile) came into being in order to handle the growing demand in a cost effective way 

(Lawrence Harte, 2002). These networks were based on digital rather than analog technologies 

and were circuit switched with number of advantages e.g. low interferences and integration of 

transmission and switching. It was built as a wireless counterpart of the landline Integrated 

Services Digital Network (ISDN) system that would be necessary for GSM to be successful 

(Audrey Selian, 2004). According to Audrey Selian (2004), the technology and features 

associated with 2G are illustrated in the table 2.2 (Forrester Research as referred by Audrey 

Selian, 2004, p.21). 

 

Table 2.2:  Technology and Features of 2G 
 Technology Bandwidth 

(Kbits/s) 

Features 

Second 

Generation 

Mobile 

GSM Global System for Mobile 

Communication 

9.6 – 14.4    • Digital voice service 

• Advanced messaging 

• Global roaming 

• Circuit-switched data 

 
 

According to Christoffer Andersson (2001), in 1991 GSM introduced and included the 

possibility of sending and receiving text messages to and from mobile telephones known as 

Short Message Service (SMS). The first short message is believed to be sent in December 

1992 from a PC to mobile on Vodafone GSM network in UK (ibid). According to GSM 

Association the number of SMS sent globally increased from 4 billion in January 2000 to 24 

billion in May 2002 (www.gsmworld.com, 2005) 
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What makes GSM the most popular 2G standard is the international roaming (Audrey Selian, 

2004). GSM is typical 2G system that handles voice efficiently but provides limited support 

for data and internet applications (Christoffer Andersson, 2001). Forecasted Adoption of GSM 

Mobile phones in Western Europe and the World can be seen in the figure 2.1  

( www.gsmworld.com, 2005).  

 
Figure 2.1:  Adoption of GSM in West Europe and Worldwide till 2005 

 

The services that were being offered on this 2g platform with different technologies for mobile 

communications included ( ITU as referred by Audrey Selian, 2004, p.20) (ibid). 

Table 2.3:  Services and Applications of 2G 
Period Major Technology Introduction New Internal/External Applications 

 

Up to 2000 

 

2G 

 

• Telephone 

• Email 

• SMS 

• Digital Text Delivery 

 

2.1.3 Two Point Five Generation (2.5)  
 
According to Christoffer Andersson (2001), 2.5 is the advanced development of the 2nd 

generation. The 2.5G platforms are meant to provide the bridge between the existing 2G 

systems that have already been deployed and those envisioned for 3G. Several platforms 

(Standards) are leading the 2.5G effort; they are as follows: 
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• General Packet Radio Service (GPRS)/ High Speed Circuit Switched Data (HSCSD) 

• Enhanced Data Rates for Global Evolution (EDGE) 

• Code Division Multiple Access (CDMA2000) (phase 1) 

 

According to Audrey Selian (2004), the technology and features associated with 2.5G are 

illustrated in the following table 2.4 (Forrester Research as referred by Audrey Selian, 2004, 

p.21, 22). 

 
Table 2.4:  Technology and Features of 2.5G 

 Technology Bandwidth 

(Kbits/s) 

Features 

HSCSD  High-Speed Circuit Switched 

Data 

9.6 – 57.6  • Extension of GSM 

• Higher data speeds 

GPRS 

 

 

General Packet Radio Service 

 

 

 

 

9.6 – 115 

 

 

 

 

• Extension of GSM 

• Always – on 

connectivity 

• Packet – Switched 

data 

 

 

 

 

 

 

2.5 Generation 

Mobile 

 

 

 

 

 

 

EDGE 

 

Enhanced Data Rate for GSM 

Evolution 

 

64 – 384 

 

• Extension of GSM 

• Always – on 

connectivity 

• Faster than GPRS 

 

 

 
 

The 2.5G platform chosen for the operating system needs to involve the following 

fundamental issues independent on the technology platform (Christoffer Andersson, 2001): 
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• The underlying technology platform in existence 

• The introduction of packet data services 

• The new user devices required 

• New modifications to existing infrastructure      

2.5 can also use GSM for date communication enabling users to access internet with a transfer 

rate of 9.6 kbps, which enhanced the use of services like High Speed Circuit Switched Data 

(HSCD), General Packet Radio Service (GPRS), and Enhanced Data Rate for GSM Evolution. 

With the ability to transfer data faster came Multimedia Messaging Service (MMS) that allows 

personalized multimedia content such as images, audio, video and combination of these (ibid). 

According to Audrey Selian (2004), the technology and features associated with 2G are 

illustrated in the table 2.5 (ITU as referred by Audrey Selian, 2004, p.20): 
 

Table 2.5: Services and Applications of 2.5 G 
Period Major Technology Introduction New Internal/External Applications 

 

2001 to 2002 

 

2.5 G 

 

 

• Mobile Banking 

• Voicemail, Web 

• Mobile Audio Player 

• Digital Newspaper Publishing 

• Digital Audio Delivery 

• Digital Radio, Karaoke 

• Push Marketing/Targeted programs 

• Mobile coupons  

 
2.1.4 3RD Generation (3G)

 

 

The Third Generation mobile networks are based on the 2G and 2.5G networks (Christoffer 

Andersson, 2001). The under laying technology is the same as the previous technologies i.e. 

both circuit switched and based on packages that enables the user to be connected without any 

interruptions and delays with high efficiency usage of the network. All it matters is to put a 

new layer on it to provide the latest and future perspective services (ibid).  According to 
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Audrey Selian (2004), the technology and features associated with 3G are illustrated in the 

table 2.6 (Forrester Research as referred by Audrey Selian, 2004, p.22): 

 
 
 

Table 2.6: Technology and Features of 3G 
 Technology Bandwidth 

(Kbits/s) 

Features 

Third Generation 

Mobile 

IMT-

2000/U

MTS 

International Mobile 

Telecommunication 2000/ 

Universal Mobil 

Telecommunications System 

64 – 2,048    • Always-on  

• Global roaming 

• IP-enabled 

 

Third generation (3G) has received and continues to receive much attention as the enabler for 

high-speed data for the wireless mobility market. 3G and all it is meant to be are defined in the 

ITU specification International Mobile Telecommunications-2000 (IMT-2000) (Christoffer 

Andersson, 2001). IMT-2000 (3G) is defined by a single standard comprised of a family of 

technologies intended to provide the users with the ability to communicate anywhere, at any 

time, with anyone (Audrey Selian, 2004). IMT-2000 is a radio and network access 

specification defining several methods or technology platforms that meet the overall goals of 

the specification under the same brand name. IMT-2000 is the result of collaboration of many 

entities, both inside and outside the ITU (ITU-R and ITU-T, and 3GPP, 3GPP2, UWCC etc.). 

The services of 3 G are categorized as follows;  

Conversational real time traffic, such as multimedia conferencing (because of higher data rate) 

real time streaming traffic, such as online audio/video reception . 

• Interactive traffic, such as internet browsing  

• Background traffic, such as downloading of email 

 

According to Audrey Selian (2004), 3G network architecture is based on two main principles: 

One is that mobile cellular networks should be structured to maximize network capacity and 

the second is to offer multimedia services independently of place of the end-user. The services 
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that 3G promises are illustrated in the table 2.7 (ITU as referred by Audrey Selian, 2004, 

p.20): 

 
Table 2.7:  Services and Applications of 3 G 

Period Major Technology Introduction New Internal/External Applications 

 

2003 and 

Beyond 

 

3 G 

 

• Mobile Video Conferencing 

• Video Phone/Mail 

• Mobile TV/Video Player 

• Advanced Car Navigation/ City Guides 

• Digital Catalogue Shopping 

• Digital Audio/Video Delivery 

 

 

The IMT-2000 standards accepts five possible radio interfaces based on three access 

technologies (FDMA, TDMA, and CDMA) and are illustrated in the figure 2.2 (Audrey 

Selian, 2004). 

 

 
Figure 2.2: Five Radio Interfaces Based On Three Technologies 

 
The two major interfaces are W-CDMA and CDMA2000 and both are the variations of 

CDMA technology. W-CDMA standard includes the European usage of W-CDMA generally 

recognized in the form of UMTS and the Japanese standard used by NTT DoCoMo.CDMA-

2000 is a standard for third generation technology that is evolutionary outgrowth of 

CDMAOne from the United States. Both W-CDMA and CDMA-2000 are mostly based on 

FDD (Frequency Division Duplex) frameworks. A third interface falls under the TD-SCDMA 
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category, the radio interface proposed by China and approved by the ITU that is based on 

TDD (Time Division Duplex). The fourth interface falls under the TDMA category UWC-136 

(Universal Wireless Communications-136), which is also otherwise known as EDGE; It was 

developed by CDMA AMPS operators, many of which have since developed different 

migration strategies. Finally, the last interface falls under the FD-TDMA category (known as 

DECT+ for use in Europe), which performs like IMT-2000, but is in fact used mainly for 

indoor environments. From this explanation it is evident that W-CDMA, CDMA2000 and TD-

SCDMA are the three main interfaces in terms of applicability and future potential (ibid). 

 

The overall infrastructure of 3G includes W-CDMA and CDMA techniques. But simply we 

can say that every country wants to be progressive in the field of mobile communication and 

so they are making their own standards according to their desires and requirements that are 

suitable for them. The most important feature of 3G is live multimedia and online IT 

communication. But in the 3rd world countries they are thinking and working on this but 

didn’t launch any thing. But we explain some of the leading countries like China and Japan 

from Asia. 

 

2.2 Quality of Service 
 

The UMTS environment is designed not only for large number of the consumers but also for 

the varying type of services (Ahonen and Barrett, 2002). These services are enabled with the 

quality of service (QoS) model which is presented by the 3GPP (The standardization body for 

3G WCDMA). This model has four different QoS classes: 

 

• Conversational real time traffic, such as multimedia conferencing 

• Real time streaming traffic, such as online audio/video reception 

• Interactive traffic, such as internet browsing 

• Background traffic, such as downloading of e-mail (ibid) 
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Table 2.8:  UMTS QoS Classes 
 

 

   

 

 

 

 
 
 
 
 

 

The characteristics and the functionality of 3G services are defined from the source to the 

destination to understand the QoS of the entire network (www.UMTSworld.com, 2005). The 

3G UMTS services are like the traffic class (conversational, streaming, Interactive, 

background), maximum bit rate (kbps), generate guaranteed bit rate (kbps) etc. The QoS level 

is defined by the operator according to the customer demand and billing payment system for 

the service like video calling (high QoS) needs more bandwidth and quality then its cost more 

regarding to the e-mail (low QoS) and it is background traffic (ibid). 

   

2.3 Attributes of Services 
 
Due to a large number of services in the 3G, the operator can build a value chain and 

partnership model to offer luxury automobiles, houses or ships (Ahonen, 2002). These 

services are not suitable to buy and sell on the mobile terminal because due to the short time 

and small screen mobile can’t be able to give the excellent presentation about the product. 

However, there are many aspects of 3G services that make for compelling services. Some of 

the main attributes are described here: (ibid) 
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• Mobility 

• Services should be personalised 

• Multitasking 

• Multi-session 

• Text-to-voice 

• Timelines 

  
The UMTS services take advantage of several attributes of controlling the network and 

combining the components and abilities (Ahonen and Barrett, 2002). None of these are always 

necessary for a service, but many of these can be used in conjunction with the personlisation 

and micro-payments abilities to further enhanced the utility of services (ibid). 
 
2.3.1 Mobility 
 
The first most obvious and significant aspect of the mobile network is the mobility and the 

other aspects related to the movement (Ahonen, 2002). The 3G operator will provide the 

services and contents, which are necessary for services like the localization (ibid). These types 

of services include the location-aware information, games and community services on the 

Internet (Ahonen and Barrett, 2002). The main driving force for mobile services is to give the 

relevant the data service while the users are mobile. The contents delivery is based on the 

geographical location, maps, weather, news and local promotions. Mobility will explain in 

more detail in the location based services in the next part (ibid). 

 
2.3.2 Services should be personalized 
 
The personal attribute for a service makes it feel to the user that it is legitimately unique to that 

specific person (Ahonen, 2002). If one person is a sportsman then services about the sports, 

advertisement, discounts etc are useful for him. Same if a person is does not like sports then 

the news, advertisement, discount is irrelevant for him. It is important to focus the user interest 

when design the services (ibid). The personalization will start with the new segments around 
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life style such as sports, business, business, music, and games and evolve into more 

personalized offers (Ahonen and Barrett, 2002).This will make easier as the network become 

more technologically sophisticated, the contents deliver platform become more flexible and 

mobile terminal have new features live java. So by adopting the new technologies it’s easy to 

give new services over the network (ibid).  

 
2.3.3 Multitasking  
 
Multitasking is doing more than one thing at the same time (Ahonen, 2002). The services that 

allow the multitasking are the valuable service in the UMTS (Ahonen and Barrett, 2002). The 

time could be recouped at any place, occasions or situations like waiting at the bus station, 

airport etc. During this time the user can enjoy with little fun such as playing the music, to 

watch the video clips etc. These include all instances of waiting, queuing or temporary delays 

(ibid). 

 

2.3.4 Multi-session 
 
The multi-session abilities mean allowing the services simultaneously (Ahonen, 2002). The 

most obvious is that talking at some one at phone and viewing some thing on the phone at the 

same time. The typical example is this while talking with the friend and both are watching the 

movie trailer at the same time and decide which movie to watch in the cinema. All the services 

are digital and can be used in the multi-session mode and user can use any type of 

combination like while conversation the user can download a file or while during listening the 

voice message the user can transfer money from his account (ibid). The SIP (Session Initiated 

Protocol) technology is used in the multi-session services and it separate the every session 

(Ahonen and Barrett, 2002, p.32). This means that two persons can start with simple voice 

conversation and they can add video, show some image to the other person, share a picture or 

map even they can share a white board. 
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Figure 2.3:  Vignettes from 3G Future 

 

 
 
2.3.5 Text-to-Voice 
 
One of the leading solutions in multitasking is the voice. If the web material is read by the 

voice application and recites to the receiver then it’s the most significant feature. Such as the 

e-mail is read by the voice application and spoken to the receiver, then e-mail can be delivered 

during the car driving, cooking or gardening. Many forms of data can be converted to the 

voice translation and delivered to the receiver when reading is not possible.   
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2.3.6 Timeliness 
 
Timelines are another dimension by which services can be improved. The timeliness has 

usually two varieties: immediate availability and real time. These services can also have a 

variation on timelines in the form of immediacy. Immediacy means that when the contents 

(data) changed then the user gets the notification at the same time like the price comparison of 

the products from the different stores. For example there is a great deal of information on the 

Internet and other resources, but the utility of the service is improved if the user has access to 

the information when he really needs it. In most of the cases immediacy is not relevant like the 

TV listing for the whole week, which is shown a week advance. But in case of any political 

speech or any news is published then it immediately relevant. The other type of timelines is 

real time. It means the information that is actually seen, the latest available information. In 

many cases the information is delivered with the delivery delay like sports service present 

news after the match (one hour later) then it is not useful such as a live sports when it 

happened. (ibid) 

These are the attributes which are useful when to design the 3G services because technology 

exists today to deliver the data services and their attributes and it’s the service evolution 

towards the UMTS, Ahonen (2002). In the next chapter we will give a detail discussion on 3G 

services. 

 25
 



3G Services 

Chapter 3. 3G Services  
 
3G services basically include the data services and the voice services. In this chapter, we will 

explain these services which 3G promise to give their consumers. Our focus is to discuss the 

Mobility category in detail.    

 

A large number of services are available in 3G mobile communications systems. Due to this 

large number of selection, 3G services provider has to decide which services to launch and in 

which order to satisfy the consumers. So it is necessary to provide relevant information to 

consumers according to their interest profile and consumer can make their own personalized 

setup. The services are categorized in the two different types due to ease and better 

understanding for the reader namely Data Services and Voice Services as shown in the 

following figure 3.1.  

 
3.1 Data Services  
 
Data Services are further categorized into Mobile Intranet/Extranet Access, Mobile Internet 

Access, Customized Infotainment, Multimedia Services, Location Based Services and Rich 

Voice. 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Data Services Categories 
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It is significant to understand that some of the services in these categories are available with 

other platforms rather than 3G. For example some aspects of customized infotainment can be 

delivered by means of SMS (Short messages service) and mobile portals can be accessed 

through a handset that supports GPRS.  

 
3.1.1 Mobile Internet Access 
 
This service gives the mobility to every consumer that is using this service because by using 

this consumer can utilize Internet at any place regardless of time and position (Ahonen and 

Barrett 2002). The UMTS networks are particularly design to providing internet access to 

users. The new networking applications will be built on internet technology using the IP 

(Internet Protocols). The services like the Web browsing, file transfer, e-mail, audio and video 

streaming, online banking (Transfer of short micro payment) that are provided by the internet 

service provider (ISP) with sufficient quality to its consumers (ibid).  

 
3.1.2 Mobile Intranet/Extranet Access 
 
Mobile intranet/ extranet access service give the facility to access the local area LANs and 

virtual private networks (Ahonen and Barrett 2002). These services are relevant to the 

organizational or for those people who need security to download their documents with in the 

specific environment and these are not accessible by the other consumers. These services offer 

the basic extension of the office to the mobile extension and the user has the access to the 

corporate phone book and it is possible now. With the UMTS and MMS it will be possible to 

include a picture as part of the digital business card making the transactions more secure 

(ibid).  

 
3.1.3 Customized Infotainment 
 
Any service that entertains or provide information fall in this category like games, music 

jokes, news, television shows, fashion and even the adult entertainment (Ahonen and Barrett 

2002).  So when the infotainment becomes mobile it will be a consumer service providing 

device independent access to personalized contents through mobile portals. But with all 
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information content, remember the wisdom inherent by Johnny Carson ‘‘People will pay more 

to be entertained than to be informed’’. Some of these services are given by the operator to its 

consumers as basic like the news, sports and traffic information to differentiate from other 

services. The consumer can personalize their services by subscription of more services. For 

example the user is looking to buy apartment then a updates list of available apartments is 

send to him according to his choice only. This is the way that consumers can customize his 

personal setting. It can be used whenever the user wants to kill the time. This could be 

happened at the bus station, airport and standing in line etc. These spare moments are 

opportunities to relax a bit and laugh a bit with jokes or with any other entertainment value to 

the individual in a spare time (ibid).  

 

According to Ahonen (2002), people like to update themselves with the daily news which they 

have the particular interest. The mobile information package needs a lot of ability to customize 

by the user like if some one wants to visit another country like Sweden then he has to know 

the weather condition or the other news of the particular region. But quite after the trip you 

might not wish for the further coverage from that part of the world then you have the 

opportunity that you can customized your preferred choice on the mobile and it’s the 3 G 

feature of customization. The customization gives all the programs according to the user 

choice (ibid). 

 
 
3.1.4 Multimedia Services 
 
The multimedia services are services that handle several types of media such as audio and 

video in a synchronized way from the user’s point of view (www.3Gpp.org). Multimedia 

services combine two or more components (e.g. voice, audio, data, video, pictures) within one 

call. A multimedia service may involve multiple parties, multiple connections, and the 

addition or deletion of resources and users within a single communication session. Multimedia 

services are typically classified as interactive and distribution services. 
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3.1.4.1 Interactive Services 
 
These services are typically subdivided as follows Conversational, Messaging and Retrieval 

Services. Conversational services are real time and user cannot store and forwards the 

conversation. Video telephony and video conferencing are typical conversational services. 

Messaging services offer user-to-user communication. In this type the user can store and 

forward the messages. Messaging services might typically provide combined voice and text, 

audio and high-resolution images (www.3gpp.org, 2005). Retrieval services enable a user to 

retrieve information that is stored in one or many information centers (www.3gpp.org, 2005).  

The start at which an information sequence is sent by an information centre to the user is 

under control of the user. Each information centre accessed may provide a different media 

component, like high-resolution images, audio and general archival information like the e-mail 

server, downloading of images etc.  

 
3.1.4.2 Distribution Services 
 
Distribution services are typically subdivided into those providing user presentation control 

and those without user presentation control. Distribution services without user control are 

broadcast services where information is supplied by a central source and where the user can 

access the flow of information without any ability to control the start or order of presentation 

like the television or audio broadcast services. Distribution services with user control are 

broadcast services where information is broadcast as a repetitive sequence and the ability to 

access sequence numbering allocated to frames of information enables the user’s terminal to 

control the start and order of presentation of information (ibid). 

 
3.1.5 Multimedia Messaging Services (MMS)  
 
The MMS is the next step to the SMS (Short messaging service) by adding a picture to the 

mobile message (Ahonen and Barrett, 2002). We are accustomed to sending e-mails with 

attachments, slide sets, excel files, images of our kids, the dogs, jokes and animated greeting 

cards. The pattern is already in use but now it is in mobile world (ibid).  
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3.1.5.1 Picture Postcard 
 
The picture postcard is the first and most obvious use of the service (Ahonen and Barrett, 

2002). It wishes to replace the printed postcards like the greeting or celebrating cards. The 

main effect is to minimize the cost of post card stamps and save the time by sending the cards 

from your phone directory. The picture through the UMTS (3G) is very fast and it reached the 

destination in the world in seconds. The main advantage of this service is that your recipient 

can reply you after getting the card so it saves time and money that is beneficial in the coming 

time.  

 
3.1.5.2 Picture and Video Messaging 
 
The more advancement in the multi media messaging is picture and video messaging. The 

UMTS phones have built in digital camera through which we can capture scenes of our trip by 

taking photography or a movie. Then by using the multimedia messaging service we can send 

this to our beloved. The main advantage of this service is that we can’t hold camera always 

with us but the UMTS mobile is always with us and we don’t need to develop the film and 

then send to friend, so again its time and money saving (ibid).  

         
3.1.6 Location Based Services 
 
According to Ahonen and Barrett (2002), these services include location awareness 

information, games and community services .The main attracting factor is data service 

relevant while the user is mobile. This service is significant regarding to single location that 

‘where am I’? This service is pinpoint the user current location of use on the map, useful if the 

user has lost or wakes up in a strange place after a enjoying a most wonderful night. So when 

the term location base is used its means that ‘use location as one part of the interaction.’ Not a 

service that is just about the location (ibid). These services are attractive both for the business 

users and consumers because it allows them to find machines, people, devices and other 

location based activities (Günther Pospischil, 2002). The location-based component can also 
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be included in various existing web applications to extend them towards mobile web 

applications like the use of GPS (Global positing system) to find the specific location (Ahonen 

and Barrett, 2002). The mobile operator or service provider to determine billing information, 

such as whether the user is in a home zone or roaming overseas can use the location 

information. In addition, emergency services and lawful interception services will want 

information on a user’s location at a specific point of time. Typical services will include the 

following: Fleet and asset management, Navigation services, City sightseeing and 

Broadcasting of information.  

 

Fleet and asset management services typically enable a delivery company to schedule their 

work and predict delivery times, and it is also possible to locate animals and children or 

company assets, etc. Navigation services can provide directional information in a variety of 

forms such as maps, verbal instructions or text messages that can been in the figure 3.2 ( 

Pospischil, Kunczier, Alexander, 2002, p.2).                   

     

 
Figure 3.2: UMTS Location Based Service 

 

City sightseeing has been proposed as a service that is specific to the user location, other 

information, such as nearest bank, airport, bus terminal, restaurant, restroom facility, can be 

requested possibly with some element of preference such as Pakistani or Chinese restaurant. 

The broadcasting of information to users within a geographic area typically for general 

advertising or to a specific group can be time specific, such as ‘30% off for today only’ (ibid). 
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Several shopping centers in UK and US where the user can register and get the ads according 

to their personalized shopping and also discounts packages (Ahonen, 2002). 

 
3.2 Voice Services  
 
3.2.1 Rich Voice 
 
Voice telephony will without doubt remain a very important application category in the future 

and on UMTS. Telephony itself, as a part of IP multimedia, is the enhanced through the 

possibility of allowing the user to not only ‘Listen to what I say’ but also ‘to see what I mean’ 

(Ahonen and Barrett, 2002). Rich voice calls are the further enhancement of the voice calls 

typically with the images, sound or both. There are many ways that calls can be enhanced with 

images, clips and whiteboard. The most understandable is that when we lost and trying to 

speak some one with giving instructions (ibid). These calls are full-duplex real time activity 

(Ahonen, 2002). There are basic services and of course for a telecom operator the basic 

service is voice and then you have value added services that can be either voice, data or 

machine to machine, so service means for us anything that can be offered and billed to the end 

customer (Nunez, Telefónica Moviles, 2003).                 

 
3.2.1.1 Draw the Map for Me/Shared White Board 

 
It’s an example of the rich voice calls and we can understand like as if I was talking on phone 

and lost and ask for direction (Ahonen, 2002). It not good that I draw the map from my side 

and tell my friend that where I am but its good that my friend draw the map for me any say if u 

find any confusion then click on that so it’s the example of the shared whiteboard. This service 

illustrates the richness of the rich voice call services. Another traditionally rich calls service is 

the shared video image. The video call is the most significant feature that during calling your 

whole video is transfer perfectly mans synchronize data that your lips are well managed with 

your talking. 
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3.2.1.2 Shared Video Image 

 
Another service of the rich calls here you can just send the image while talking. This can 

include a lot of uses, like just send ‘facial hallo’ of greeting friends, while not connecting with 

the video call. The receiver can also open his video camera and send his latest picture. The 

shared video image can be happened of any duration. 3G allows a quality of service classes, 

which these services are offered. The shared video image is offered used to build friendship 

and it is quite popular as a greeting like show me what you wear today. 

 

3.2.1.2.1 Original Music and Rich Call 

 
The mobile phones can compose music like ring tones because some handsets already have 

MIDI (Musical Instrument Digital Interface) abilities. The musician can record music via 

mobile phone and then use a digital synthesizer to modify that music or the sound track. It 

means that whenever any musician feels some creativeness he/she can turn on an ordinary 

phone to record the specific track and can play music at other end. This means that a musically 

Romeo could serenade his Juliet via the mobile call. Rich calls move contents but that contents 

are mostly created by the user (ibid). 

 

3.2.1.2.2 Personalizing Calls 

 
3G have the possibility to personalize our phone calls. There are many ways ranging from 

selecting how the receiving phone will ring to what picture it will display. The picture which 

we display at the other end will lead calling towards video calls, without being a video call 

(ibid). 

 

There are three main categories of services in which two categories, content connectivity and 

voice are built in for every mobile communication. The category service which we choose to 

analyze is Mobility. The next chapter contains detail discussion on the two different 3G 

technological standards. 

 33
 



3G Services 

 
Chapter 4. Two Standards of 3G Technology 
 
In this chapter, we will present the two 3G standards and their specification. We will briefly 

describe them and their evolution. The followings are 3G standards discussed: 

 

• W-CDMA (wideband Code Division Multiple Access) 

• CDMA2000 (Code Division Multiple Access) 

 

According to the Richardson (2000), the goal of 3G mobile communication is the delivery of 

services to the user in the mobile domain which is significantly different from the GSM. The 

requirement of this stipulation is the higher data rates. In the UMTS it has the capacity 384 

kbit/s in the microcellular environment and 2 Mbit/s for the indoor environment. The UMTS 

used the WCDMA technology and Japan has been at the forefront in the research, 

development and deployment of trial technology of the 3G systems with a particular  focus on 

wideband CDMA  (W-CDMA) as the multiple access technology. The phenomena uptake of 

digital mobile telephony in Japan forced a view of 3G as a means of providing as well as 

opening the opportunities for new services through enhanced data rates. To deploy the same 

3G networks globally one has to give the same standards like GSM networks for the 

deployment. For this reason Japan and Europe are the regions where it’s easy to deploy the 

same 3G networks with the same technology WCDMA.  

 

In another part of the world United States of America there are different types of 2G networks 

with different standards and there are no national networks like the Europe GSM. There are 

three main 2G standards which are: 

• TDMA IS-136 (Time division Multiple access) deployed in North America 

• CDMA IS-95 (Code division Multiple access), which are deployed for the cellular and 

PCS band 
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• ANSI-41 this is the core network standard which perform the similar functionality like 

the GSM  

The U.S. is using the CDMA2000 for its 3G networks that is suitable for the deployment of 

the existing cellular and PCS bands. The PCS is the Short for personal communications 

service, the U.S. Federal Communications Commission (FCC) term used to describe a set of 

digital cellular technologies being deployed in the U.S. Now we will further discuss these 

technologies in detail and at the end we suggest according to the writing that which 

technology is feasible for development. 

4.1 W-CDMA (wideband Code Division Multiple Access)  

UMTS is an ETSI (European Telecommunications Standards Institute) term for 3G wireless 

technologies designed to provide seamless global coverage through interoperability of 

terrestrial and non-terrestrial (e.g. satellite) networks (www.actix.com, 2005). W-CDMA is a 

technology for wideband digital radio communications of Internet, multimedia, video and 

other capacity-demanding applications. W-CDMA is the dominating 3G technology, 

providing higher capacity for voice and data and higher data rates. It uses a new spectrum with 

a 5 MHz carrier, providing 50 times higher data rate than in present GSM networks (and 10 

times higher data rate than in GPRS networks) (ibid). According to the Dahlman et al (1998), 

emphasized in W-CDMA are the following: 

 

• Improved performance over the second-generation systems which include the 

improved capacity and coverage enabling the migration from 2G to 3G 

• A high degree of the service flexibility that include the maximum range of services 

over high data rate up to 2Mb/s to 20.0Mb/s in the advanced technology (HSDPA) 

 

The wide bandwidth of the W-CDMA gives an inherent performance gain over the previous 

cellular systems and it reduces the fading of the radio signal thus improve the performance. 

This technology uses dual-mode packet access scheme, packet transfer can take place on both 

the common and dedicated channels. Due to this phenomenon packet access can be optimized 
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for fast access response as well as for maximum throughput (ibid). The advance form of 

WCDMA is HSDPA. HSDPA is a technology that will lead to the cost effective delivery of 

the most advanced data services and significantly improved network capacity” by lucent 

technologies. (www.lucent.com, 2005) 

 

4.2 CDMA2000 (Code Division Multiple Access)  

CDMA2000 represents a family of technologies with different versions. Every version has its 

own specifications and features:  

• CDMA2000 1x 

• CDMA2000 1xEV-DO  (www.cdmatech.com, 2005) 

CDMA2000 is developed by Qualcomm and is direct evolution from the previous generations 

to prove the CDMA systems and it provides the easiest way to migrate to 3G networks 

(www.qualcomm.com, 2005). CDMA2000 1X increases the voice capacity of the CDMA One 

networks and delivers the packets data rate speed of 307 Kbps. According to the Langer and 

Larsson (2001), the evolution of the CDMA systems changed dramatically. The approach that 

is used is the wideband for the high data rates which is the CDMA2000 3X.  The 3X standard 

has now been past it by a two phase strategy called CDMA2000 1xEV, where 1xEV stands for 

1X evolution, or evolution using 1.25 MHz. Today CDMA2000 1X systems are based on a 

standard 1.25 MHz carrier for delivering high data rates and increased voice capacity and the 

total is 3times the 1X capacity (means 3.75 MHz). 

 
4.2.1 CDMA2000 1xEV-DO  
 
There are two phases of this technology which are labeled as 1xEV-DO and 1xEV-DV. DO 

stands for the data only and DV for the data and voice. CDMA2000 1xEV-DO is standardized 

by the TIA (Telecommunication Industry Association) in October 2000 and recognized by the 

ITU as IMT-2000 standard. Ericsson has significantly contribution to its standardization. 

1xEV-DO can provide customers with peak data rates of 2.4 Mb/s. To implement 1xEV-DO, 

operators will have to install a separate carrier that is dedicated to data only, at each cell 

location where high speed data services are demanded. However, customers will be able to 
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handoff seamlessly from a 1X to a 1xEV-DO carrier (ibid). Figure 4.1 (Langer and Larsson, 

2001, p.150) shows the scenario: 

   
Figure 4.1:  CDMA standards evolution  

 
4.2.2 CDMA2000 1xEV-DV  
 
According to the CDMA group CDMA2000 1xEV-DV provides integrated voice and 

simultaneous high-speed packet data multimedia services at speeds of up to 3.09 Mbps 

(www.cdmatech.com, 2005). 1xEV-DO and 1xEV-DV are both backward compatible with 

CDMA2000 1X and CDMAOne. The CDMA group reflects on operator requirement and their 

focus on providing the high-speed data and voice on one carrier. Also the provisions should be 

made for the delivering 

  

• Real time packet data services 

• Better mechanisms for guaranteeing a given quality of service  

 

 

 

 

 37
 

http://www.cdmatech.com/


Two Standards of 3G Technology 

The data rates and efficiencies are below (www.ovum.com) 

 
Table 4.1: Data Rates 

 

 
4.3 3G Spectrum 
 
The main IMT-2000 standardization effort was to create a new air interface that would 

increase frequency usage efficiency (Dahlman et al 1998). The WCDMA air interface was 

selected for paired frequency bands (FDD operation) and TDCDMA (TDD operation) for 

unpaired spectrum. 3G CDMA2000 standard was created to support IS-95 evolution (ibid) 

 

The frequency spectrum for the 3G transmissions is 1900-2025 MHz and 2110-2200 MHz. 

The satellite service uses the bands 1980-2010 MHz (uplink), and 2170-2200 MHz 

(downlink). This leaves the 1900-1980 MHz, 2010-2025 MHz, and 2110-2170 MHz bands for 

terrestrial UMTS, see the figure 4.2 (www.three-g.net/3G_spectrum.html, 2005) below: 

 

  
Figure 4.2: European Band Plan 
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As can be seen from the figure 4.2, UMTS FDD is designed to operate in paired frequency 

bands, with uplink in the 1920-1980 MHz band, and downlink in the 2110-2170 MHz band. 

UMTS TDD is left with the unpaired frequency bands 1900-1920 MHz, and 2010-2025 MHz. 

 

We have explained in the above paragraph that in Europe and Asia the choice of frequency 

band for implementing UMTS was clear. However, these frequency bands were not available 

in the U.S. because they have already using these bands, so at the World Radio Conference 

(WRC-2000) in Istanbul, Turkey in May 2000, three frequency bands were suggested for 

implementing UMTS in the United States. The bands suggested were: 

 

• The 806-890 MHz band (now being used for cellular and other mobile services)  

• The 1710-1885 MHz band (largely used by the U.S. Department of Defense) 

• The 2500-2690 MHz band (used by commercial users for instructional TV and 

wireless data providers) 

 

As we can see, the problem for the U.S. was that all of the suggested bands were currently 

being used for other purposes. This was a worry for the U.S. - would this prove to be a major 

hindrance for the adoption of 3G in the US. 

 

The UMTS transport network is required to handle high data traffic. A number of factors were 

considered when selecting a transport protocol: bandwidth efficiency, quality of service, 

standardization stability, speech delay sensitivity and the permitted maximum number of 

concurrent users. In the UMTS network, ATM (Asynchronous Transfer Mode) is defined for 

the connection between UTRAN and the core network and may also be used within the core 

network. In addition to the IMT-2000 frame many new standards will be integrated as part of 

the next generation mobile systems. Bluetooth and other close range communication protocols 

and several different operating systems will be used in mobiles.3G development have helped 

to start the standardization and development of large family of technologies. 
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Both the standards WCDMA and CDMA2000 are utilizing this air interface but the selection 

is still a phenomenon to be solved. The remaining chapter will describe the how these three 

data service categories Multimedia Messaging Service, Location Based Service and 

Customized infotainment are being implemented by these two standards.  The following 

analysis is a description of 3G Services categories with two standards and their underlying 

technologies. It may have some technical terms that may not help some readers easy to digest. 

The purpose of the below discussion is to analyze how these two different standards are giving 

solutions and supporting these services.  
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Chapter 5. Comparison and Analysis of 3G Services        
Against Two Standards   
 
Based on the Mobility, we have compared and analyzed 3G services especially Multimedia 

Services, Location Based Services and Customized Infotainment against two standards 

(WCDMA & CDMA2000) which we have explained in chapter 4. We will explain these 

standards in detail and also their advance forms (technologies) according to the 3G services 

that how different standards are serving the 3G mobile communications.  

 

ITU is in the process of developing standards (Mistry, 2003). According to Henten and 

Saugstrup (2004), the two major contenders in terms of technology for 3G services are 

WCDMA and CDMA2000. These two different standard options and others don’t differ in 

essence and possibly they may have no sway on the selection between different 3G standard 

options. But on the other hand they certainly have persuaded the deployment and take-up 

factors as their products and services, which are of importance to make decisions for network 

operators to deploy new networks in order to utilize the potential of 3G services (ibid). 3G 

data services can play an important role in order to find out the future 3G single standard or 

technology.  

 

Recent increasingly sophisticated data services are driving up traffic, which is being further 

boosted by growth in voice in advanced markets as the migration from fixed to mobile 

continues (www.nokia.com, 2005). For the time being difficult trading conditions are causing 

delays for service providers in order to make substantial investment in either upgrading their 

network to higher capacity or completely adopting a new network. In today’s commercially 

challenging climate, all capital investments must be well justified. This is already putting 

pressure on some networks and may be leading to difficulties in maintaining acceptable levels 

of 3G services to subscribers (ibid). This study investigates two technology standards to bring 

the mobile environment as the most efficient data service enabling technology in the medium 

to long run that can fill operators’ need for cost-effective capacity.  
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5.1 Multimedia Messaging Services  
 
The future of 3G mobile technology deceit in the emergent recognition of advanced mobile 

data services mainly in Multimedia Messaging Service (www.3G.co.uk, 2003). Advanced 

multimedia applications may not be a way of life for the mobile mass market quite yet, but 

they're catching on quickly worldwide (www.cdg.org, 2005). Attention-grabbing color images, 

favorite melodies and personalized content are at the center of operators' plans to provide 

richer experiences to their customers. As people increasingly use their mobile phones as 

"infotainment" devices to stay in touch with the world around them and to be entertained while 

on the go, a new breed of multimedia communications services are being introduced to the 

market. 

 

One of the newest offerings is Multimedia Messaging Service (MMS), which is already 

emerging as a very popular application. MMS allows mobile phone subscribers to attach 

graphics, photos, audio or video to a text message. Users are usually first introduced to MMS 

through person-to-person applications such as photo and video messaging. Future MMS 

applications will include multi-player games that have a messaging component, interactive 

video-and-text advertisements, and much more.  

Many experts in the wireless industry expect MMS to slowly overtake the very popular SMS 

(Short Message Service) in coming years. Consultancy Ovum has forecast that yearly service 

revenues from multimedia messaging services and their associated content will reach US$70 

billion within four years. ARC Group analysts forecast that more than 20% of all mobile data 

subscribers will use MMS in 2007, and Strategy Analytics predicts that 147 million imaging-

enabled mobile phones will be sold globally that same year (up from 16 million sold in 2002). 

Similarly, Shosteck Associates observes that Japanese and Korean operators are promoting 

camera phones to the exclusion of others and are doubling their data ARPU thanks to the use 

of mobile photo services and other MMS offerings. 
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Key Requirements 
 
 
The key requirements for analyzing are many but we generalize it in five different categories. 

They are discussed in detail in the analysis of 3G services against WCDMA and CDMA2000 

standard (www.UMTSworld.com, 2005). The five key requirements are as follows:  

1. Text 

2. Speech 

3. Image 

4. Audio 

5. Video 

 
5.1.1 Analysis with WCDMA Standard 
 
Multimedia Messaging Services are being utilized on WCDMA standard in a way that 

multiple media elements are combined into a composite single Multimedia Messaging using 

Multipurpose Internet Mail Extensions (MIME) format. Media type of a single Multimedia 

Messaging element is recognized by its appropriate MIME type whereas the media format 

shall be indicated by its appropriate MIME subtype. For minimal support and compatibility 

between multimedia messaging capable terminals, Multimedia Messaging Services User 

Agent supporting specific media types may conform to the following  

selection of media formats (ibid). 

 
    

• Text:  For plain text it supports character encoding that with Unicode US-ASCII, ISO-

8859-1, UTF-8, Shift_JIS, etc. Unrecognized subtypes of "text" shall be treated as 

subtype "plain" as far as the MIME implementation knows how to handle the character 

encoding. Any other unrecognized subtype and unrecognized charset (character set) 

shall be treated as "application/octet -stream". 
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• Speech: The AMR codec shall be supported for narrow-band speech. The AMR 

wideband speech codec shall be supported when wideband speech working at 16 kHz 

sampling frequency is supported. 

• Audio: MPEG-4 AAC Low Complexity object type should be supported. The 

maximum sampling rate to be supported by the decoder is 48 kHz. The channel 

configurations to be supported are mono (1/0) and stereo (2/0). In addition, the MPEG-

4 AAC Long Term Prediction object type may be supported. 

The Scalable Polyphony MIDI (SP-MIDI) content format defined in Scalable 

Polyphony MIDI Specification and the device requirements defined in Scalable 

Polyphony MIDI Device 5-to-24 Note Profile for 3GPP should be supported. SP-MIDI 

content is delivered in the structure specified in Standard MIDI Files 1.0, either in 

format 0 or 1. 

• Image: ISO/IEC JPEG together with JFIF shall be supported. The support for ISO/IEC 

JPEG only applies to the following two modes: mandatory (baseline DCT, non-

differential, Huffman coding) and optional (progressive DCT, non-differential, 

Huffman coding. The following bitmap graphics formats should be supported: GIF87a, 

GIF89a and PNG. 

• Video: For terminals supporting media type video, ITU-T Recommendation H.263 

profile 0 level 10 shall be supported. This is the mandatory video codec for the MMS. 

In addition, MMS can support two video codec’s: H.263 Profile 3 Level 10, MPEG-4 

Visual Simple Profile Level. For terminals supporting media type "2D vector graphics" 

the "Tiny" profile of the Scalable Vector Graphics (SVG-Tiny) format shall be 

supported, and the "Basic" profile of the Scalable Vector Graphics (SVG-Basic) format 

may be supported. 

The file format used in multimedia (such as video, associated audio and timed text) is 

structurally based on the MP4 file format. However, since non-ISO codec’s are used here, it is 

called the 3GPP file format and has its own file extension and MIME type to distinguish these 
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files from MPEG-4 files. When the present document refers to the MP4 file format, it is 

referring to its structure (ISO file format), not to its conformance definition. To ensure 

interoperability for the transport of video and associated speech/audio and timed text in an 

MM, the MP4 file format shall be supported. The usage of the MP4 file format shall follow 

the technical specifications and the implementation guidelines specified in TS 26.234.  

The mandatory format for media synchronization and scene description of multimedia 

messaging is SMIL (Synchronized Multimedia Integration Language). The 3GPP 

MMS uses a subset of SMIL 2.0 as format of the scene description. MMS clients and 

servers with support for scene descriptions shall support the 3GPP PSS5 SMIL 

Language Profile. This profile is a subset of the SMIL 2.0 Language Profile but a 

superset of the SMIL 2.0 Basic Language Profile. TS 26.234 also include an 

informative annex B that provides guidelines for SMIL content authors. Additionally, 

3GPP MMS should provide the following format: 

• XHTML Mobile Profile 

The 3GPP MMS uses a subset of XHTML 1.1 as a format for scene description. MMS clients 

and servers with support for scene descriptions shall support XHTML Mobile Profile, defined 

by the WAP Forum. XHTML Mobile Profile is a subset of XHTML 1.1 but a superset of 

XHTML Basic (ibid). 

 

5.1.2 Analysis with CDMA2000 Standard 
 
Recent experiences of CDMA2000 operators show that MMS has arrived in the wireless 

world. As it evolves from nascent photo and video messaging services, MMS will take on an 

increasingly pivotal role in bringing enhanced mobile data services to the masses. Ongoing 

technological developments in CDMA2000, as well as marketing lessons learned from 

offering these early services, promise to yield a vibrant business and multiple revenue streams 

shows that CDMA2000 operators will enjoy for years to come.  
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CDMA operators will have some advantages and will be in good position to get most from the 

growing MMS wave because of their new high-speed CDMA2000 1X and 1xEV-DO 

networks (www.cdg.org, 2005). There are more than 280 CDMA2000 devices available now 

in the market that come with color displays and built-in camera that perfectly suits for MMS. 

MMS on CDMA20001X can be delivered at an average speed of speed of 60-100 kbps with 

peak at 153 kbps, while 1xEV-DO data networks offer speeds of 480-1200 kbps with peak at 

2.4 Mbps (ibid). CDMA2000 network supports an always-on environment and high-speed 

packet data services for end users (www.ericsson.com, 2005). Multimedia Messaging Service 

(MMS) on CDMA2000 takes advantage of these two features by enhancing personal 

connectivity and productivity through more immediate exchange of rich content such as still 

images, animation, text, sound and video clips (ibid). CDMA operators are responding good to 

grab this opportunity that is inherent in MMS (www.cdg.org, 2005). They are utilizing MMS 

capabilities to the extent that differentiate themselves from competitors. Some of the 

CDMA2000 service providers has an enormous success with MMS services and has attracted 

subscribers for MMS to quiet good extent. Figure 5.1 (www.three-f.net/3G_spectrum.html, 

2005) and Figure 5.2 (www.three-f.net/3G_spectrum.html, 2005) illustrate the capabilities of 

some of the MMS Services offering on CDMA2000. 

 

 
Figure 5.1:  Photo Mail as MMS on CDMA2000 
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 Key Requirements 
 

Text: 

The MMS in CDMA2000 used the text type which contains a subset of the logical characters 

in Unicode e.g. US-ASCII, ISO-8859_1, etc. The MMS terminal should support the media 

type “Text in SMIL” which is intended to enable formatted text in a SMIL presentation and it 

also support the XHTML modules (www.3gpp2.org, 2003).  

Speech: 

Three different kind of speech mechanism is used in CDMA2000.  Enhanced Variable Rare 

Codec (EVRC), SMV (Selectable Mode Vocoder) and Qualcomm Code Excited Linear 

Prediction (QELPC). CDMA2000 1X supports 35 traffic channels per sector per RF (26 

Erlangs/sector/RF) using the EVRC Vocoder, which became commercial in 1999. 

Audio: 

MPEG 4 Adaptive Multirate (AMR) and Adaptive Multirate Wideband (AMR-WB) is used. 

The simultaneous usage of AMR, half-rate channel mode, DFCA and 1/1 reuse will enable to 

achieve a theoretical 170 Erlangs in 10 MHz of spectrum. 

Image: 

The format supported for pictures are PNG, JPEG and GIF etc. Many CDMA2000 operators 

have had great success with their Photo Mail MMS application due to good support from the 

standard.  

Video: 

Video-Mail on CDMA2000 standard is usually delivered as an MPEG-4 video-based MMS 

that supports download and streaming (Web-to-handset) multimedia services by using the new 

multimedia technology SMIL with video/audio/vector graphics. "New multimedia formats 

 47
 

http://www.3gpp2.org/


Comparison and Analysis of 3G Services Against Two Standards
  

 

such as SMIL and Video (e.g., MPEG-4) are radically increasing the transferable data size up 

to 80K ~ 200K bytes.  

 

 

Figure 5.2:  Movie Mail as MMS on CDMA2000 

According to Hiroshi Sakai (KDDI senior general manager) the key factors for mass adoption 

of MMS on CDMA2000 is that these advanced services are highly available and nature of the 

network makes it cheaper. The evolutionary aspect of CDMA2000 has enabled many 

operators deploy their networks quickly and at relatively low cost, allowing the operator to 

provide MMS over a wide area  and offer rich content at a low price (ibid).   

Since the introduction of MMS in CDMA2000 many service providers started looking to 

follow one single infrastructure that can benefit them the most. One of the strongest 

implementation and solution for MMS for CDMA2000 comes into face by Ericsson. Ericsson 

is one infrastructure supplier offering a CDMA2000 TM solution that was developed with the 

service operator in mind. The CDMA2000 MMS solution supports an always-on environment 
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and high-speed packet data services for end users. Multimedia Messaging Service (MMS) 

takes advantage of these two features by enhancing personal connectivity and productivity 

through more immediate exchange of rich content, such as still images, animation, text, sound 

and video clips (www.ericsson.com/CDMAsystems, 2003). 

 

For This CDMA2000 standard solution the first and foremost thing is that content must be 

appealing and valuable to the end-user. Although operators and third-party application 

developers will offer different types of content, in each case it needs to address the interests, 

needs and demands of the end-user. Perhaps even more important is the end-user's ability to 

create his or her own personalized content, such as personal pictures, video taken with a built-

in camera or content downloaded from the Web via a micro browser. Ericsson works closely 

with other vendors to ensure those handsets, accessories and PDA’s are compatible with 

Ericsson’s products and services and will support customized MMS content. 

 

Another important success factor is the standardization and interoperability of MMS between 

technologies, carriers and devices. Ericsson is bringing their long history of technology 

leadership and standards development to the table in this arena by working actively with the 

standards body to promote MMS interoperability and a common MMS standard across the 

different technologies. A third critical success factor is the ease of subscription and use from 

an end-user perspective. To facilitate this issue for MMS, Ericsson offers a fully-integrated, 

end-to-end MMS solution, from content and application development to end-user devices. A 

final success factor for MMS is pricing. MMS will be most successful if operators are able to 

introduce new services at a mass-market pricing level. Different pricing models – the quantity 

of messages, the message type or the message size – are being evaluated by operators right 

now. A cost-effective infrastructure solution that includes a comprehensive MMS solution and 

provides flexible billing, like Ericsson's CDMA2000 solution, will be the key in helping 

operators to introduce innovative pricing schemes.  

 

Ericsson's MMS solution is comprised of five different components: the Multimedia 

Messaging Center (MMC), the Multimedia Client Proxy (MMCP), the Multimedia Processor 
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(MMP), the Multimedia Library (MML) and the Push Notification mechanism on the Service 

Network. In addition to these components, the Ericsson MMS solution includes close 

cooperation on the content and applications side from the world's leading developers and 

content providers and close alignment with Sony Ericsson and other vendors for handsets, 

handset accessories and PDAs. Ericsson’s MMS Solution can be seen in the figure 5.3 

(www.ericsson.com/CDMAsystems, 2005) below:  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3: Ericsson MMS Solution 
 

Ericsson has designed their MMS products for CDMA2000 and GSM/GPRS/WCDMA to 

deliver to operators a high performance, well-integrated, end-to-end MMS solution that results 

in a fast time-to-market and a swift return on investments, because Ericsson's MMS products 

are also scalable to enable gradual or rapid expansion. Operators are able to match the pace of 

their investments with the pace of market demand and business growth. Ericsson is leveraging 
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its global leadership to support operators around the globe in their 3G launches and 

specifically their MMS offering. Ericsson's MMS solution is commercially available today and 

has been proven worldwide with more than 50 percent of the world's MMS subscribers 

running on Ericsson's MMS solution. Ericsson offers a comprehensive, industry-leading 

CDMA2000 solution, encompassing infrastructure, services, applications and devices. Most of 

all, the company is committed to partnering with operators to drive new traffic on their 

networks, to generate new income and to increase ARPU (Average Revenue Per User) in 

today's competitive wireless environment. 

 

The above discussion showed that although the parameters are general but the way of 

approaching is quite different. The audio coding used by WCDMA is AMR while CDMA 

2000 used three different approaches. These approaches are used on runtime. In initial stages 

the CDMA2000 runs the MMS services better because its inherent nature of bandwidth but 

latest innovation in WCDMA i.e. HSDPA make MMS run even better to give more support of 

bandwidth to the user.  
 

5.2 Location Based Services 
 
Knowledge of the current location of a mobile terminal (which may be associated with a 

person or a machine) is already generating a rich portfolio of Location-Based Services 

(www.UMTS-fourm.com, 2005). Again, the combination of always-on connectivity and 

multimedia capability available with 3G adds a new dimension to this service category. 

Location technology not only enables specific Location- Based Services but also enhances 

other service offerings such as customised infotainment and will be a major driver for the 

creation of new applications. (ibid) 
 

5.2.1 Analysis with WCDMA Standard  
 
WCDMA networks are currently supporting location based services to good extent. New and 

innovative location based services are currently being developed to be deployed. Location 

Services for WCDMA may be considered as a network provided enabling technology that 
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consists of standardized service capabilities which enable the provision of location based 

applications (www.3ggp.org, 2001). 

Key Requirements 
 

The key requirements are same for the image display as the MMS but some mechanism is 

changed for the Location base Services as following: 

• Value Added Services LCS Clients 

• PLMN (Public Land Mobile Network) internal operations/clients 

• Emergency Services LCS Clients  

• Lawful Intercept LCS Clients  

 These are all to identify and report in a standard format (e.g. geographical co-ordinates) to the 

current location of the user's terminal (Wohlert, 2001). The location is provided to identify the 

likely location of specific Mobile Equipments (MEs) (www.UMTSworld.com, 2005). 

The support from the WCDMA standard is defined in 3GPP Specification (Wohlert, 2001) and 

the logical reference model from the specification is described in the Figure 5.4 (Wohlert, 

2001).  

LCS client is a software and/hardware entity that interacts with LCS Server for the purpose of 

obtaining location information for one or more Mobile Stations. LCS Server 

(hardware/software) accepts requests, services request and sends back responses to the 

received request. A LCS server consists of a number of location service components and 

bearers needed to serve the LCS clients. The LCS server shall provide a platform which will 

enable the support of location based services in parallel to other telecommunication services 

such as speech, data, messaging, other teleservices, user applications and supplementary 

services. Using the Location Service Request, an LCS client communicates with the LCS 

server to request the location information for one or more target UE’s within a specified set of 
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quality of service parameters. A location service may be specified as immediate or deferred. 

For Immediate request type the response time is immediate and only one response is send by 

the LCS server and for Deferred request type the response time is delayed and one or more 

responses are sent by the LCS Server (ibid). 

 
Figure 5.4: LBS Logical Reference Model 

 

The LCS Server can provide, on request, the current or most recent Location Information (if 

available) of the Target User Equipment and if positioning fails it can also provide an error 

indication plus optional reason for the failure (www.UMTSworld.com, 2005).  

 

Location Information usually consists of: 

 

� Geographic Location 

� Velocity (the combination of speed and heading) 

� Quality of Service information (horizontal & vertical accuracy and response time) (ibid) 

For Location Based Services, WCDMA also describes location based service reliability,  

priority, security, privacy and other related aspects (Wohlert, 2001). Some of the services in 

WCDMA support according to their range like the location independent are mostly exist in the 

cellular services, stock prices and for the sports report. The table 5.1 (www.UMTSworld.com, 

2005) below lists the attributes of specific location based services as determined by the GSM 
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Alliance Services Working Group. It is possible for the network operator or service provider 

to define additional, non-standardized service types. 

 
Table 5.1: Services Supported by WCDMA for LBS  

Location based services categories Standardized Service Types 

Public Safety Services 
Emergency Services 

Emergency Alert Services 

Location Sensitive Charging   

Tracking Services 

Person Tracking 

Fleet Management 

Asset Management 

Traffic Monitoring Traffic Congestion Reporting 

Enhanced Call Routing 
Roadside Assistance 

Routing to Nearest Commercial Enterprise 

Location Based Information Service 

Navigation 

City Sightseeing 

Localized Advertising 

Mobile Yellow Pages 

 
 

5.2.2 Analysis with CDMA2000 Standard 
 
According to Robert Rovetta (Senior Director of Product Management for QUALCOMM 

CDMA Technologies), Powerful new innovative position-location capabilities are now 

available on CDMA2000 and are now targeting everyday consumer and enterprise user by 

supporting wide range of applications (www.cdmatech.com, 2005). According to Grajski and 

Kirk (2003), LBS Deployment on CDMA2000 standard is synchronous. This means for the 

end-users these services will certainly make life easier for end-users and will bring more fun, 

save time, increase the business efficiency and personal safety (www.ericsson.com, 2005). 

The availability of LBS on CDMA2000 has opened new business opportunities for service 

providers; that allow them to differentiate themselves. 
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The service offerings for LBS on CDMA2000 to date fall into three categories (Grajski and 

Kirk, 2003):  

 

• Carrier-hosted 

• Mobile Station-hosted  

• SP-hosted Carrier-Hosted  

 

Application resides within the network to utilize the best effective use of the standards-based 

network elements with respect to bandwidth and data exchange. The application of these types 

usually provides maps and directions to the User Equipment based on current location and 

desired destination. MS-Hosted application resides within the User Equipment by utilizing the 

information provided by the network. These kinds of LBS applications are closely integrated 

with the User Equipment’s user interface and hardware. Mapping information is displayed on 

User Equipment automatically based on the User Equipment direction. The application of this 

type is capable of requesting and storing more data than is actually displayed so that the as the 

user moves and changes his orientation, updated map information is displayed without the 

need of additional queries to the network. ASP-Hosted ‘application resides on the server 

outside the User Equipment Domain and relies on the data provided by the carrier network 

transport independent of the company that provides the LBS to the carrier.  

 

Key Requirements 
 

There are some requirements that are key to performance and implementation of LBS on 

CDMA2000 and are described in table 5.2. 

 

• Yield 

• Consistency 

• Accuracy 
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• Start time 
 

Table 5.2 Key Requirements for Performance and implementation 
Requirement Description 

Yield Solution should produce a high yield of location fixes (75%–99%) 

depending on the application and the conditions under which the 

position mechanisms are made. 

 

Consistency Solution should produce consistent results in different environments and 

across a variety of networks. 

 

Accuracy Accuracy varies by application, but most LBS require accuracy in the 

10-to-100 meter range to enable a wide range of commercial services. 

 

Start time Solution should produce location data quickly (5-to-20 seconds). 

 

 
 

There are many critical factors that can enable successful LBS commercial deployment on 

CDMA2000. They are namely Open market for location based applications, Accurate 

(available position information) and Technology integration.  

 

1. Open Market for Location Based Applications 
 

The Optimal LBS efficiency can be achieved if above stated application categories are 

available from multiple sources in varying forms. There the infrastructure must be flexible 

enough to host service within or outside the network. So that it can transmit data fast enough 

and in sufficient quantity to satisfy the service demand in order to provide access to database 

and mapping information to support variation in LBS. The infrastructure must provide 

consistent and accurate location calculations. 
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2. Accurate, Available Position Information  
 

Usually accuracy is available within 10-100 meters. The accuracy must be consistent in 

different environments and across variety of networks. 

 

3.  Technology Integration 
 
Technology integration combines complementary technologies and are either Mobile Centric 

(User mobility and user interface experience) or Network-Centric (relate to network 

infrastructure to identify and generate maps and provide multiple database synthesis to 

combine data according to application requirements) (ibid).   
 

The CDMA20000 supports LBS on the following positioning alternatives namely: Cell-ID 

based positioning, AFLT (Advanced Forward Link Trialateration) and AGPS (Assisted GPS) 

(www.ericsson.com, 2005). AFLT is a unique and complimentary location technology for 

CDMA and is a form of downlink triangulation utilizing the fact that a CDMA handset 

normally is in communication with more than one RBS at any time through the soft handoff 

mechanism. As the RBS's are GPS synchronized, their position is known and absolute position 

can be derived from downlink signal time difference of arrival measurements.  

The PDE utilizes a hybrid of AFLT and AGPS so that, depending on both the GPS satellite 

coverage and CDMA network coverage at any given moment, the most accurate subscriber 

position is always provided. All major CDMA2000 handset vendors have terminals that 

support AGPS and AFLT (ibid).  
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5.3 Customized Infotainment 
 
This service provides information about any type of entertainment like games, music and jokes 

etc.  Both the WCDMA and CDMA2000 use the virtual home environment for these services 

and we will explain it in WCDMA environment because it’s the same for CDMA2000. 

 
5.3.1 Analysis with WCDMA Standard 
 

WCDMA is currently supporting customized infotainment by utilizing a concept of Virtual 

Home Environment that leads to the concept of Personal Service Environment (PSE) 

portability across network boundaries and between terminals. A person roaming from his 

network to other WCDMA operators, user will experience a consistent set of services thus 

"feeling" on his home network, independent of the location or access mode (satellite or 

terrestrial). The concept of VHE is such that users are consistently presented with the same 

personalized features, User Interface customization and services in whatever network and 

whatever terminal (within the capabilities of the terminal and the network), wherever the user 

may be located, so that wherever the user go the services looks personal to him and the related 

to him. A user's VHE is enabled by user profiles as logically depicted in figure 5.5. The home 

environment in WCDMA facilitate the user to manage one or more user profiles (e.g. activate, 

deactivate, modify etc.), makes possible the home environment and HE-VASP (Home 

Environment – Value Added Service Provider) to manage one or more user profiles (e.g. 

activate, deactivate, modify etc.) and smooth the process of the identification of a user’s 

personalized data and services information directly or indirectly from user’s profile. It also 

assist authorized HE-VASPs to access the users’ profile(s) and enables VASPs controlled and 

limited access to the user’s profile(s) (e.g. for general user preferences and subscribed services 

information). 
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Figure 5.5: VHE Support in WCDMA – The set of services from the Users point of view 

 

The home environment's view of the Virtual Home Environment concept is logically depicted 

in a figure 5.6. The home environment shall be able to provide and control services to the user 

in a consistent manner also if the user is roaming, provide the necessary means to create and 

maintain a set of user profiles, support the execution of services – through its Service Toolkits 

in the network, the USIM (UMTS Subscriber Identity Module) and in the ME (Mobile 

Environment) and uniquely identify the user in the telecommunication networks supported by 

the Home Environment. 
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Figure 5.6: Logical VHE Role Model (Operators Home Environment View) 
 

The Open Service Access consists of three parts: 

Applications: e.g. VPN, conferencing, location based applications. These applications are 

implemented in one or more Application Servers; 

 

Framework: providing applications with basic mechanisms that enable them to make use of 

the service capabilities in the network. Examples of framework functions are Authentication 

and Discovery. The discovery function enables the application to find out which network 

service capability features are provided by the Service Capability Servers.  

 

Service Capability Servers: providing the applications with service capability features, which 

are abstractions from underlying network functionality. Examples of service capability 
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features offered by the Service Capability Servers are Call Control and User Location. 

Mobile Execution Environment (MExE) provides a standardized execution environment in an 

UE, and an ability to negotiate its supported capabilities with a MExE service provider, 

allowing applications to be developed independently of any UE platform. The UE (consisting 

of the ME and SIM/USIM) can then be targeted at a range of implementations for MExE from 

small devices with low bandwidth, limited displays, low processor speeds, limited memory, 

MMI etc., to sophisticated with a complete MExE execution environment. 

Universal Subscriber identity module Application Toolkit (USAT) provides a standardized 

execution environment for applications stored on the USIM/SIM card and the ability to utilize 

certain functions of the supporting mobile equipment. SAT/USAT provides mechanisms 

which allow applications, existing in the USIM/SIM, to interact and operate with any ME 

which supports the specified mechanism(s) thus ensuring interoperability between a 

USIM/SIM and an ME, independent of the respective manufacturers and operators. A 

transport mechanism is provided enabling applications to be down-loaded and/or updated. The 

both standards (WCDMA and CDMA2000) utilize the same pattern for the customized 

infotainment and CDMA2000 follow the discussed model in implementation phase.    
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Figure 5.7:  Generic MExE architecture for WCDMA technology 
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Chapter 6. Implementation Discussion & Analysis of 
Location Based Services (LBS) 
 
In this chapter, we will describe that how LBS can be implemented in two different 3G 

standards. The implementation of the LBS is same on both platform (WCDMA and 

CDMA2000) with different standards considered within 3G technology. There are four 

different methods which can be used in the implementation phase that are the: 

 

o Cell-ID (Cell site Identification) 

o Observed Time Difference of Arrival (OTDOA) 
o Wireless Assisted – GPS 

o Hybrid Technology 

 
6.1 Key requirements 
 

There are five key requirements before implementing the location based services (Williams 

and Christensen, 2005). The key requirements are: 

 

1. Network Efficiency 
 
The implementation of LBS should use minimum air interface (channels) and core network 

bandwidth for individual position reports as well as continuous position reports. 

 

2. Network Expansion 
 

The LBS implementation should easily support the expansion and scalability, that is, as the 

network expands it should accommodate LB services.  

 

3. Network Compatibility 

The implementation should be compatible with other technologies available in market like 

GSM/GPRS.     
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4. Handset Impact 
 

The handset should be enough powerful that it can easily accommodate the LB services and 

should have negligible battery drain.  

 

5. Roaming capability 
 
The implementation should easily support roaming across wide geographical areas, into other 

different networks, i.e. (UMTS to GSM) 

 

There are four different methods which used to implement location based services. 

 

6.2 Cell-ID (Cell site Identification) 
 

Cell-ID operates in GSM, GPRS, WCDMA and CDMA2000 networks. It is the simplest way 

to describe the general location of a handset (Zhao, 2002). It requires the network to identify 

the (base station) BTS to which the cell phone is communicating and the location of that BTS. 

If this information is available, the Cell ID Location Server identifies the Mobile Subscriber or 

User Equipment location as the location of the base station and passes this information on to 

the location service application (ibid). 

 
Figure 6.1: Cell ID with cell sector + RTT 
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Cell-Id accuracy can be further enhanced by including a measure of Round Trip Time (RTT) 

in UMTS/CDMA2000 networks (Beinat, 2004). RTT use time offset information sent from 

the Node B (this is same as base station) to adjust mobile handsets relative transmit time to 

correctly align the time at which its signal arrives at the base station (ibid). These 

measurements can be used to determine the distance from the mobile to the access network, 

further reducing the position error (Faggian, 2004).  

 

6.2.1 Analyzed Result 
 

This is one of the most inconsistent and least accurate technologies. Generally the accuracy is 

poor and the consistency of the solution varies dramatically depending on cell site density 

(Badut, 2004). It is particularly poor in rural areas where cells are a long distance apart. In 

terms of implementation, it supports roaming to other networks without major modifications 

(ibid). 

 

  

Criteria Rating Comment 

Handset Excellent No changes required and no incremental battery power drain. 

Roaming Excellent LS support is required in the roamed to network. 

Efficiency Excellent Uses minimum network bandwidth and capacity. 

Expansion Excellent Easily supports network expansion and can be scaled. 

Compatibility Excellent Cell-ID information is generally available in all networks. 

Table 6.1: Analysis of LBS using Cell-ID location 

 
6.3 Observed Time Difference of Arrival (OTDOA) 
 

It operates only on WCDMA/CDMA2000 Networks (Hongying, 2003). The OTDOA LS 

estimates the position of a handset by referencing the timing of signals as they are received at 

the user equipment from a minimum of three access networks stations. The handset’s position 
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is at the intersection of at least two hyperbolas defined by the observed time differences of 

arrival of the WCDMA/CDMA 2000 frames from multiple Node Bs (ibid).  

 

OTDOA has a unique characteristic it is optimized for low power and the efficient use of 

communications bandwidth (Adams, 2003). The handset’s ability to see and use multiple 

access networks stations is severely limited. This affects accuracy and, more important, 

influences yield to the point that overall OTDOA performance. An access network density 

equivalent to the current GSM base-station deployment supports base-station visibility for 2-D 

positioning only between 28 percent and 36 percent of the time, a statistic that would suggest 

OTDOA is not viable as a standalone positioning technology. An approach that uses the idle-

period down link (IPDL) to compensate for this problem is being considered, but IPDL isn’t 

likely to work in path-loss-limited cell deployments (large cells in rural areas) since the UE 

won’t be able to detect signals from the neighboring base stations even during IPDL periods. 

Further, the impacts on communication capacity resulting from periodically power-cycling 

access network transmissions are still unknown (ibid). 

 

6.3.1 Analyzed Result 
 

Since UMTS/CDMA2000 networks require new infrastructure, many networks will be 

synchronized to optimize communications or designed so that they can be synchronized at a 

later date by adding timing equipment to appropriate network elements (Raja, 2004). For 

communications synchronization, this can be done using relatively inexpensive timing units 

throughout the network (Zaho, 2002). To synchronize a network to the degree of precision 

required to support OTDOA location requires using more expensive timing units, such as 

LMUs (Location Measure Units) (ibid). 
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Figure 6.2: OTDOA positioning method 

 

Table 6.2: Analysis of LBS using OTDOA location 

Criteria Rating Comment 

Handset Good At minimum, software changes required to handset; limited 

incremental power drain. 

Roaming Poor Must have LS and LMU support in roamed to network. 

Efficiency Average Uses network bandwidth and capacity for LMU measurement 

traffic 

Expansion Poor Expansion requires LMU extension 

Compatibility Poor GSM/GPRS only -- Cannot be extended into UMTS networks. 

 
6.4 Wireless Assisted – Global Positioning System (GPS) 
 
Wireless Assisted GPS operates on GSM, GPRS and UMTS networks. A-GPS uses satellites 

in space as reference points to determine location (Schmidt-Belz, 2003). By accurately 

measuring the distance from three satellites, the receiver triangulates its position anywhere on 

earth. The receiver measures distance by measuring the time required for the signal to travel 
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from the satellite to the receiver. This requires precise time information, so for 3-dimensional 

positioning, measurements from a fourth satellite are required to help resolve time 

measurement errors created by the inaccuracies of inexpensive timing circuits typically used in 

user equipment (ibid). 

 

Accurate time can be derived from the satellite signals, but this requires demodulating data 

from the GPS satellites at a relatively slow rate and requires that the satellite signals be 

relatively strong (Adams, 2002). To address this limitation, an A-GPS receiver utilizes aiding 

data from an A-GPS LS that provides the receiver information it would normally have to 

demodulate as well as other information which increases start-up sensitivity by as much as 

25dB (relative to conventional GPS) and reduces start times to approximately five seconds 

(independent of network latency). This approach eliminates the long start times typical of 

conventional GPS (one to two minutes) and allows the A-GPS receiver to operate in difficult 

GPS signal environments, including indoors. A-GPS yield will drop in environments where 

the satellite signals are severely blocked (ibid). 

 

A-GPS receivers can operate in several modes, but there are two primary modes of assisted 

operation, Mobile Station (MS)/User Equipment (UE)-based and MS/UE-assisted (Beinat, 

2004). In MS/UE-assisted mode, the A-GPS receiver in the handset obtains a small set of 

aiding data from the A-GPS LS, then calculates only pseudo ranges from the satellite signals 

(distance measurements to the satellites in view), then sends this information back to the A-

GPS LS, which calculates the position. In MS/UE-based, the position calculation is made in 

the receiver, which requires an extended set of assistance data (ibid). 

 

6.4.1 Analyzed Result 
A-GPS provides better accuracy than CELL-ID and OTDOA, and operates without the need 

for LMUs (although LMU information can be used if it is available) (Raja, 2004). An A-GPS 

implementation has almost negligible impact on the infrastructure and can easily support 

roaming, but requires A-GPS circuitry inside the phone, so legacy handsets cannot be 

supported without modification (Zhao, 2002). A-GPS requires message exchanges with an A-
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GPS LS in the infrastructure, but there is flexibility in how this is handled, and the messages 

are small. In contrast to LMU-based technologies, activating an A-GPS-based solution in a 

new network or roaming into an existing network requires only a connection to an A-GPS 

enabled location server for support – no expensive hardware or major network changes are 

required, although if precise time is available from LMUs (ibid).  

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6.3: Assisted GPS positioning method 
 

Table 6.3: Analysis of LBS using A-GPS location 

Criteria Rating Comment 

Handset Average Hardware and Software changes required to handset; power drain 

within criteria. 

Roaming Excellent Requires only A-GPS LS support in roamed-to-network. 

Efficiency Very 

Good 

Uses minimum network bandwidth and capacity. 

Expansion Excellent Easy expansion 

Compatibility Excellent Supports all networks (old and new) 
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6.5 Hybrid Technology 
 

A-GPS-based hybrids operate on GSM, GPRS and WCDMA/CDMA2000 networks, although 

compatibility depends on the other location technology used with the A-GPS technology 

(Hongying Yin, 2004). Hybrid location technology combines A-GPS with other location 

positioning in a way that allows the strengths of one to compensate for the weaknesses of the 

other to provide a more reliable and robust location solution (Zaho, 2005). Because A-GPS is 

air-interface independent, it can be combined with any of the other technologies discussed in 

here to suit the network plan and service offering, rollout plans, and budget restrictions of the 

operator (ibid). Hybrid solutions are typically designed to use the best information available 

from A-GPS or terrestrial sources, either individually or in combination, to provide accurate 

and reliable positioning even where independent network solutions and unassisted GPS 

solutions fail (Schmidt-Belz, 2003). 

 

The most straight-forward implementation of Hybrid technology for GSM, GPRS and 

WCDMA/CDMA2000 networks is to combine A-GPS with Cell-ID (Adam,2003). This 

improves yield in areas where A-GPS cannot produce position information and provides the 

accuracy of A-GPS in all other cases. A-GPS coverage and accuracy is typically excellent just 

about anywhere a subscriber can go, degrading only deep inside buildings or in dense urban 

areas where Cell-ID may still be able to produce a position (ibid). Typically, these are areas 

where cell density is high, so Cell-ID will be at the more desirable end of its accuracy range, 

though it will not be as accurate as A-GPS (Zhao, 2002). The combination of A-GPS and Cell-

ID also incorporates the roaming advantages defined for both Cell-ID and AGPS, and can be 

used in networks with a high population of legacy handsets – Cell-ID can be used as the 

location technology for the legacy handsets and as a safety net for environments that degrade 

A-GPS (ibid). 
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6.5.1 Analyzed Result 
 

As an alternative to combining A-GPS and Cell-ID, A-GPS can also be combined with 

OTDOA (Adam, 2003). This approach requires only spot deployments of OTDOA, allowing 

A-GPS to be used in the majority of the network to provide the basis for most location 

information. The Hybrid approach generally improves yield and allows the location 

technology performance to gracefully degrade in a way that supports most location services 

(ibid). 

 

Criteria Rating Comment 

Handset Average Hardware and Software changes required to handset; power drain 

within criteria. 

Roaming Excellent Requires only A-GPS LS support in roamed-to-network. May be 

some limitations if combined with OTDOA. 

Efficiency Very 

Good 

Uses minimum network bandwidth and capacity. 

Expansion Excellent Easy expansion 

Compatibility Excellent Hybrid approach can be adapted to different networks. 
 

Figure 6.4: Analysis of LBS using Hybrid location 
 
The hybrid technology is suitable for the implementation of the location based services. 
 
                                             A-GPS + Cell-ID = HYBRID 
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Chapter 7. Discussions 
 

In this chapter, we will discuss our research about the 3G communication, services and 

technology which we have presented in the earlier chapters. Some of the shortcomings 

associated with this study are also discussed. 

    

The mobile communications bring brightness and remarkable era in the field of 

telecommunication. Second generation mobile networks are reaching their evolution peak as 

the technology is also changing day by day. The spectrum used in second generation networks 

is reaching its limits so the ever increasing capacity or bandwidth needs are driving the call for 

new technologies such as 3G mobile networks.  

 
3G communication plays an important role now a day’s in communication world. A wide 

research is going on this domain with respect to every aspect of life, social, technologically 

etc. Our intension is to analyze and comparison of 3G services against two different platforms 

of 3G technology and implementation discussion of mobility services. The two broad 

standards available to furnish the proper need of 3G services i.e. CDMA2000 and WCDMA.  

 

We have researched that the basic implementation is the same at the both technologies and we 

choose the WCDMA and CDMA2000, the reason behind is that these two standards cover the 

vast and developed area of the world i.e. Japan and Europe is using the W-CDMA and North 

America and some area of china is deploying the CDMA2000 standards.  What we analyzed is 

that for Europe the preferred technology should be WCDMA as GSM is a pre successor of 

WCDMA. Because the GSM is widely deployed in all over the world, so WCDMA 

technology is a preferred choice for deploying 3G services. There is a one advance form of 

WCDMA is HSDPA which we didn’t discuss. It is designed to enhance the downlink data 

transmission capacity in 3G systems. It will increase the theoretical maximum data rate the 

system can provide, but what is even more important, it will increase the throughput in the 

practical usage scenarios. The dynamic and adaptive nature of HSDPA channel means that 

they will able to transmit the highest possible amount of data frame, even in poor and 
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changing radio channel conditions. It has the same features but has the better performance 

than the WCDMA. The main and significant feature of the HSDPA is that it reduces the delay 

factor which is in favour of 3G (Live streaming). It operates on the bandwidth up till 14.4 

Mbps theoretically and practically 10 Mbps. 

 

We choose specifically the mobility category service because it gives us the deep insight of 

user interaction with the technology. Mobile personalization is next generation research topic 

and this service category is the baseline. It is the only category services which helps user to 

personalize his/her mobile belonging according to his/her own personality using customized 

infotainment, MMS and Location Based Services. These services are future services and loads 

of research is going on this domain.  

 

In customized infotainment user can have games, music, news, television shows and fashion 

events. These personalize services will have great effect on 3G services. We analyzed that 

how these services are implemented in two different 3G technologies.  WCDMA utilized the 

concept of Virtual Home Environment that leads the concept of Personal Service 

Environment. CDMA2000 uses the same concept with different jargons and literals.  

 

Location Based Service (LBS) is also one of the personalized services a user wants to have all 

the time with them. Multimedia Messaging Services (MMS) is most popular among the users 

of 2.5 G and 3G mobile technology. This is the only service which is very much explicitly 

defined every aspect of CDMA2000 and WCDMA environment. We have described the 

technologies and services for the 3G communication. Now it depends upon the operator what 

type of service to deploy. The scenario depends on the core network that’s if the core network 

is CDMA, then the operator should prefer the CDMA2000 and if the core network is GSM 

than the preferred choice would be WCDMA.  

 

This study doesn’t produce any framework for service providers. The conclusions should not 

be considered as final facts as the technology is evolving everyday. Also this thesis will not 

present any technical specifications for both the services and technologies. Hence the focus is 
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on the comparison and implementation of Mobility services on the two technologies. Due to 

time factor we were unable to analyze every service and every technology, despite the fact that 

these services and technology can have some effect in the near future. The conclusions drawn 

from this study cannot be treated as incontrovertible due to nature of the subject under study 

and the ongoing developments in this area of interest. 

 

 
 

 
 
 
 
 
 
 

 74
 



Conclusions and Future Work 

Chapter 8. Conclusions and Future Work 
 
This chapter will present the outcome from the study in appearance of findings and 

conclusions. Initially findings will be presented and then the general conclusions will be 

drawn along with implications for further research. 

 

8.1 Comparative Review of the WCDMA and CDMA2000  
 
CDMA2000 and UMTS were developed separately and are 2 separate ITU approved 3G 

standards. CDMA2000 1xRTT, CDMA2000 1xEV-DO (Evolution, Data Only) and future 

CDMA2000 3x were developed to be backward compatible with CDMAOne. Both 1x types 

have the same bandwidth, chip rate and it can be used in any existing CDMAOne frequency 

band and network. Backward compatibility was a requirement for successful deployment for 

USA market. It is easy to implement because operators do not need new frequencies. 

UMTS was developed mainly for countries with GSM networks, because these countries have 

agreed to free new frequency ranges for UMTS networks. It is a new technology and in a new 

frequency band, the whole new radio access network has to be build. The advantage is that 

new frequency range gives plenty of new capacity for operators. 3GPP is overseeing the 

standard development and has wisely kept the core network as close to GSM core network as 

possible. UMTS phones are dual mode and used for the UMTS and compatible with GSM      

systems. The table below shows the comparative differences between the different 

technologies and it shows the clear difference between them. The CDMA2000 is widely used 

for the fixed Internet and data services but the WCDMA is the new technology designed for 

the data and voices both and it performs better operations. The major difference is for the 

CDMA2000 handsets which is not dual mode and they just support the 3G network but in the 

WCDMA they have dual mode operation. One can use 3G the GSM network at the same 

handset. 
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8.2 Technology Suitable for the 3G 
 

According to the Korhonen (2003), all the proposed solutions have their advantages and 

disadvantages. In the end the choice is in the hand of the mobile operator who has to consider 

whether the proposed solution solves his problem, what is the cost and the new system is 

easily compatible or not. It is difficult to compare the costs of the proposed enhancements. 

The total cost of a new system consists of several components: R&D, network equipment 

costs, handset costs, deployment cost and the most important is the operating cost. An ideal 

upgrade would be the one that could coexist with the old system and which could be deployed 

gradually to areas where the extra capacity is needed.  The WCDMA is compatible with the 

GSM network and it has the capacity to increase the capacity and throughput of the system as 

compare to the CDMA2000 (ibid). 

According to Halonen et al (2002) the average throughput expected is fully dependant on the 

network load. The table below no.8.1 shows the typical average throughput values for the 

medium loaded networks. The differences between the WCDMA and CDMA2000 1X 

throughput values is mostly due the higher chip rates of the WCDMA that measures the 

performance of the system.  

 

Table 8.1 Average throughput of Network  

The 3GPP specification release 99 illustrates the traffic classes and basic QoS architecture 

which allows for differentiated QoS requirements for various service and user profiles. The 

WCDMA radio access networks, GERAN and UTRAN may utilize the available mechanism 

(link adoption, power control, channel allocation and scheduling) in order to ensure that such 

differentiated requirements are fulfilled. The CDMA2000 1X release 0 and 1X-EV-DO do not 
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support QoS differentiation for packet switched data and are effectively best for the data 

technologies only. The spectral efficiency degradation with high throughput is significantly 

different for every technology. GSM/EDGE is the most efficient technology for average data 

rates below 128 kbps, but WCDMA becomes more efficient for higher bit rates while 

CDMA2000 is also show the low efficiency.(ibid)  

Going back to the research question of our study, “Comparison and analysis of 3G service 

against two different 3G standards? Specifically the analysis and comparison of Mobility 

category’’, one can clearly see that this study has been valuable and beneficial in describing 

the characteristics and behavior of technologies when considered and evaluated against the 

services. By far services on CDMA2000 are doing good and providing good solutions to the 

implementation of services. However this study formulates the conclusions by favoring 

WCDMA technology with the prediction for successful 3G services implementation. 

 

This study concludes that WCDMA technology provides the most cost-effective means of 

adding capacity for both voice and data services. Investing in WCDMA also enables operators 

to meet user demand for fast access as more advanced data services are taken up. WCDMA is 

a well-established standard with wide industry support and millions of users worldwide. It is 

also a natural choice when current GSM operators need to upgrade their mobile networks and 

WCDMA provides well-defined evolution path. Services will need global access and because 

WCDMA can be build on the strength of the GSM system, it can accommodate this access to 

services more than any other technology. The largest community from Europe and Asia is 

favoring and showing interest that can lead it to be the dominant single standard technology 

for 3G services. We think that nearly all operators will deploy WCDMA networks for 3G 

services sooner or later upgrade to new versions, such as HSDPA (High Speed Downlink 

Packet Access) and enhanced uplink /HSUPA (High Speed Uplink Packet Access) etc and 

these forthcoming upgrades of WCDMA technology. HSDPA and HSUPA will boost a 

network’s capacity and data speed considerably and help to ensure that any investments made 

in WCDMA today will be giving returns for many years to come.  
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Hence, the study revealed the difference of choice in the importance that both the technologies 

have equal importance but the sole emphasis of study favors WCDMA. We do not expect to 

see 1xEV-DV gaining any attraction. We do not see any strong reasons for operators with 

legacy CDMA networks to look for alternative access technologies as long as similar services 

can be delivered using upgrades of existing technology. There are some other standards other 

than WCDMA and CDMA2000 are flourishing and we expect the co-existence of different 

solutions still remains there, internationally or nationally but the future is clearly favoring 

WCDMA and is the likely candidate for the single standard.  

According to Christoffer the optimal choice of the 3G network for an operator depends on the 

following parameters: 

• The operator has the license for the 2GHz or more bands? 

• What is the system which is already used for 2G or 2.5G? 

• What system is used in the neighbor in whom subscribers are likely to roam? 

• How much is area which should be covered and how much operator wants to spend? 

Thus the optimal choice of 3G technology is to carefully choose and evaluate the individual 

needs of the operator regarding both the business and technology, and from their decide where 

to go next. 

In our second question we give the detail implementation and analysis of Location based 

Services. The key requirements are handset, roaming capability, Network (expansion, 

efficiency and compatibility). WCDMA/CDMA2000 both works in the same manner to 

achieve the higher level of delivering the services. The standards are quite generic and depend 

upon totally on the implementation of the network and one external factor that is handset. The 

most flexible and suitable method is hybrid technology because of its compatibility for the 

other networks. 
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Conclusions and Future Work 

8.3 Future Work 
 
3G services are going to be a very vast area of research. As the day passes new services with 

respect to technological advancement as well as customer required. We stress our selves too 

much in the following things: 

 

1. To understand the 3G services 

2. Analysis of 3G services 

3. Implementation of Location based service 

4.  To understand the basics of 3G Networks 

 

With due to short period, we were not able to give the implementation of whole mobility 

category service but having the time frame in our mind we did a lot and we are quite satisfied 

what we did. We really think that we do justice with the topic.  

 

The next work would be: 

 

1. Detail insight of 3G services which can be deployed in 3G networks? 

2. What are the implementation details of the mobility category service? 

3. What are the deployment level details of 3G services in 3G networks? 

4. What are the difference between implementing the service and deploying their 

services?  

5. Analysis of 3G services on all available technologies? 
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