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Abstract: This article compares and contrasts two technologies for delivering broadband wireless Internet access 

services: ‘‘3G’’ and ‘‘Wi-Fi’’. The former, 3G, refers to the collection of third-generation mobile technologies that 

are designed to allow mobile operators to offer integrated data and voice services over mobile networks. The latter, 

Wi-Fi, refers to the 802.11b wireless Ethernet standard that was designed to support wireless LANs. Although the 

two technologies reflect fundamentally different service, industry, and architectural design goals, origins, and 

philosophies, each has recently attracted a lot of attention as candidates for the dominant platform for providing 

broadband wireless access to the Internet. It remains an open question as to the extent to which these two 

technologies are in competition or, perhaps, may be complementary. If they are viewed as in competition, then the 

triumph of one at the expense of the other would be likely to have profound implications for the evolution of the 

wireless Internet and structure of the service-provider industry. 
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Introduction: 3G is the third generation of mobile telecommunications technology. 3G telecommunication networks 

support services that provide an information transfer rate of at least 200 kbit/s. Later 3G releases, often denoted 3.5G 

and 3.75G, also provide mobile broadband access of several Mbit/s to smart phones and mobile modems in laptop 

computers. This is a set of standards used for mobile devices and mobile telecommunication use services and 

networks that comply with the International Mobile Telecommunications-2000 (IMT-2000) specifications by the 

International Telecommunication Union. 3G finds application in wireless voice telephony, mobile Internet access, 

fixed wireless Internet access, video calls and mobile TV. 

History: The 3G technology is the result of research and development work carried out by the International 

Telecommunication Union (ITU) in the early 1980s. 3G specifications and standards were developed in fifteen years. 

The technical specifications were made available to the public under the name IMT-2000. The communication 

spectrum between 400 MHz to 3 GHz was allocated for 3G. Both the government and communication companies 

approved the 3G standard. The first pre-commercial 3G network was launched by NTT DoCoMo in Japan in 1998, 

branded as FOMA. It was first available in May 2001 as a pre-release (test) of W-CDMA technology. The first 

commercial launch of 3G was also by NTT DoCoMo in Japan on 1 October 2001, although it was initially somewhat 

limited in scope; availability of the system was delayed by apparent concerns over its reliability.  

The first European pre-commercial network was an UMTS network on the Isle of Man by Manx Telecom, the 

operator then owned by British Telecom, and the first commercial network (also UMTS based W-CDMA) in Europe 

was opened for business by Telenor in December 2001 with no commercial handsets and thus no paying customers. 

The first network to go commercially live was by SK Telecom in South Korea on the CDMA-based 1xEV-DO 
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technology in January 2002. By May 2002 the second South Korean 3G network was by KT on EV-DO and thus the 

South Koreans were the first to see competition among 3G operators. The first commercial United States 3G network 

was by Monet Mobile Networks, on CDMA2000 1x EV-DO technology, but this network provider later shut down 

operations. The second 3G network operator in the USA was Verizon Wireless in July 2002 also on CDMA2000 1x 

EV-DO. AT&T Mobility is also a true 3G UMTS network, having completed its upgrade of the 3G network to 

HSUPA (High-Speed Uplink Packet Access). 

Data rates: ITU has not provided a clear definition of the data rate users can expect from 3G equipment or providers. 

Thus users sold 3G service may not be able to point to a standard and say that the rates it specifies are not being met. 

While stating in commentary that "it is expected that IMT-2000 will provide higher transmission rates: a minimum 

data rate of 2 Mbit/s for stationary or walking users, and 384 kbit/s in a moving vehicle," the ITU nighter actually 

clearly specify minimum required rates, nor required average rates, nor what modes
 
of the interfaces qualify as 3G, so 

various
 
data rates are sold as '3G' in the market. Compare with 3.5G and 4G. 

Security: 3G networks offer greater security than their 2G predecessors. By allowing the UE (User Equipment) to 

authenticate the network it is attaching to, the user can be sure the network is the intended one and not an 

impersonator. 3G networks use the KASUMI block cipher instead of the older A5/1 stream cipher. However, a 

number of serious weaknesses in the KASUMI cipher have been identified.  

In addition to the 3G network infrastructure security, end-to-end security is offered when application frameworks 

such as IMS are accessed, although this is not strictly a 3G property. 

Applications of 3G: The bandwidth and location information available to 3G devices gives rise to applications not 

previously available to mobile phone users. Some of the applications are: 

• Mobile TV – a provider redirects a TV channel directly to the subscriber's phone where it can be 

watched. 

• Video on demand – a provider sends a movie to the subscriber's phone. 

• Video conferencing – subscribers can see as well as talk to each other. 

• Tele-medicine – a medical provider monitors or provides advice to the potentially isolated subscriber. 

• Location-based services – a provider sends localized weather or traffic conditions to the phone, or the 

phone allows the subscriber to find nearby businesses or friends. 

Adoption: 3G was relatively slow to be adopted globally. In some instances, 3G networks do not use the same radio 

frequencies as 2G so mobile operators must build entirely new networks and license entirely new frequencies, 

especially so to achieve high data transmission rates. Other delays were due to the expenses of upgrading 

transmission hardware, especially for UMTS, whose deployment required the replacement of most broadcast towers. 

Due to these issues and difficulties with deployment, many carriers were not able to or delayed acquisition of these 

updated capabilities. 

In December 2007, 190 3G networks were operating in 40 countries and 154 HSDPA networks were operating in 71 

countries, according to the Global Mobile Suppliers Association (GSA). In Asia, Europe, Canada and the USA, 

telecommunication companies use W-CDMA technology with the support of around 100 terminal designs to operate 

3G mobile networks. Roll-out of 3G networks was delayed in some countries by the enormous costs of additional 

spectrum licensing fees.  

The 3G standard is perhaps well known because of a massive expansion of the mobile communications market post-

2G and advances of the consumer phone. An especially notable development during this time is the smart phone (for 
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example, the iPhone, and the Android family), combining the abilities of a PDA with a mobile phone, leading to 

widespread demand for mobile internet connectivity. 3G has also introduced the term "mobile broadband" because its 

speed and capability make it a viable alternative for internet browsing, and USB Modems connecting to 3G networks 

are becoming increasingly common. 

Wi-Fi is a popular technology that allows an electronic device to exchange data or connect to the internet wirelessly 

using radio waves. The Wi-Fi Alliance defines Wi-Fi as any "wireless local area network (WLAN) products that are 

based on the Institute of Electrical and Electronics Engineers' (IEEE) 802.11 standards". However, since most modern 

WLANs are based on these standards, the term "Wi-Fi" is used in general English as a synonym for "WLAN".  

Internet access: A Wi-Fi-enabled device can connect to the Internet when within range of a wireless network which 

is configured to permit this. The coverage of one or more (interconnected) access     points—called hotspots—can 

extend from an area as small as a few rooms to as large as many square miles. Coverage in the larger area may require 

a group of access points with overlapping coverage. Outdoor public Wi-Fi technology has been used successfully in 

wireless mesh networks in London, UK. 

Wi-Fi provides service in private homes, businesses, as well as in public spaces at Wi-Fi hotspots set up either free-

of-charge or commercially, often using a captive portal webpage for access. Organizations and businesses, such as 

airports, hotels, and restaurants, often provide free-use hotspots to attract customers. Enthusiasts or authorities who 

wish to provide services or even to promote business in selected areas sometimes provide free Wi-Fi access. Routers 

that incorporate a digital subscriber line modem or a cable modem and a Wi-Fi access point, often set up in homes 

and other buildings, provide Internet access and internetworking to all devices connected to them, wirelessly or via 

cable. 

3G and Wi-Fi – Functioning: As mentioned above, 3G is a service that is completely provided by the service 

provider, whereas Wi-Fi access can be controlled by a Wi-Fi router located in a specific range from the access point. 

For availing the Wi-Fi facility, you will have to visit a hotspot which provides a Wi-Fi zone. Today, most malls, 

cafes, and major streets have Wi-Fi routers for quick Internet access. For availing 3G, you need to get in touch with 

your service provider. 

3G and Wi-Fi - Range and Signal: The 3G technology scores well over Wi-Fi with regards to range and signal. 

Since it depends on the mobile service provider, you will receive signal reception as long as you are in the network 

range. In case of Wi-Fi, you will be able to receive reception as long as you are within the range of the router situated 

in the hotspot. Therefore, while traveling, using 3G access is more appropriate. However, 3G signals may drop if you 

are traveling away from metropolitan cities. 

3G and Wi-Fi – Speed: When it comes to the speed of both these technologies, Wi-Fi is faster as compared to 3G. 

The maximum speed of the 'N' standard of the latest Wi-Fi technology is reported to be 600 mbps. The data transfer 

speeds in 3G technology differs according to the kind of device and also whether it is stationary or in motion. The 

maximum speed on 3G networks is considered to be about 2.05 mbps. However, if the reception is to be initiated on a 

cell phone in a moving vehicle, the speed can drop down to 128 kbps. 

3G and Wi-Fi – Cost: The cost of 3G access depends on the plan you have chosen from your service provider. When 

it is regarding availing Wi-Fi facilities, you might have to pay the owners of the hotspots. Wi-Fi at some hotspots is 

free, while others may charge a certain amount. Users of the Wi-Fi facility at hotels and cafes can either pay using a 

credit card on a payment page hosted by the appropriate authorities, or can pay in cash for getting the network access 

code. Some hotspots are even code free, and you can directly access the web without the access password. This is 

some general information on 3G and Wi-Fi.  
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Conclusion: Our analysis also suggested a number of areas where further thought and research would be beneficial. 

These include the obvious questions of how to integrate 3G and Wi-Fi networks or how to add the appropriate 

billing/resource negotiation infrastructure to Wi-Fi to allow it to become a wide-area service provider platform. In this 

article the develops techniques to combine multiple inter- faces with die rent costs and iniquitousness, with the goal of 

reducing the total cost of data transfer while meeting application requirements. We apply these techniques to the 

context of augmenting 3G with Wi-Fi in mobile environments. 3G is costlier but more ubiquitous, and Wi-Fi is 

cheaper but intermittently available. The study found that Wi-Fi was available only for roughly one-tenth of the time 

and had higher loss rates. We overcome these availability and performance challenges of Wi-Fi by leveraging delay 

tolerance of applications and using a fast switching mechanism. Deployment experiments using 20 vehicles and trace-

driven simulations showed the electiveness of these techniques. For a realistic workload, Wi-Fi reduced 3G usage by 

almost half for a delay tolerance of 1 minute. The goal of the analysis is to explore two divergent world views for the 

future of wireless access and to speculate on the likely success and possible interactions between the two technologies 

in the future. First, both technologies are likely to succeed in the marketplace. This means that the wireless future will 

include heterogeneous access technologies so equipment manufacturers, service providers, end-users, and policy 

makers should not expect to see a simple wireless future. Second, we expect 3G mobile providers to integrate Wi-Fi 

technology into their networks. Thus, we expect these technologies to be complementary in their most successful 

mass market deployments. The threat of such Wi-Fi competition is beneficial to prospects for the future of last mile 

competition, and will also encourage the adoption of Wi-Fi technology by 3G providers as a defensive response. 

REFERENCES 

[1]  Alven, D., Arjunanpillai, R., Farhang, R., Kansal, S., Khan, N., & Leufven, U. (2001). ‘‘Hotspots—  connect 

the dots for a wireless future: Final report for Ericsson Business Innovation and Telia Research,’’ May 2001. 

http://www.dsv.su.se/Bmab/Alven.pdf. 

[2] Brown, K. (2002). As home-networking grows wireless Ethernet takes lead. Broadband Week, January 21, 

2002. http://www.broadbandweek.com/news/020121/020121  

[3] wireless wifi.htmor Carros, D. (2001). Mobile carriers: No single standard in sight. Tech Update ZDNet, 

November 28, available at http://techupdate.zdnet.com. 

[4] Charny, B. (2001). EarthLink founder takes to the air. CNET News.Com, December 19. 37 Concerned 

Economists (2001). Comments of 37 concerned economists, in the matter of promoting efficient use of 

spectrum through elimination of barriers to the development of secondary markets, before the Federal. 

[5] Communications Commission, WT Docket no. 00-230, 7 February, 2001. Dornan, A. (2002). The essential 

guide to wireless communication applications: From mobile systems to Wi-Fi (2nd ed.). 

[6] Upper Saddle River, NJ: Prentice-Hall PTR. 

[7] Drucker, J., & Angwin, J. (2002). New way to surf the web gives cell carriers static. Wall Street Journal On-

line. November 29. 

[8] W. Lehr, L.W. McKnight / Telecommunications Policy 27 (2003) 351–370 369Lehr, W., Gillett, S., & 

Merino, F. (2002). Software radio: Implications for wireless services, industry structure, and public policy. 

Paper prepared for telecommunications policy research conference, Alexandria, VA, September 2002 

[9] http://itc.mit.edu/itel/docs/2002/Software Radio Lehr Fuencis.pdf; or the Software Defined Radio Forum 

(http://www.sdrforum.org). 

[10] Linsenmayer, R., McKnight, L. & Lehr, W. (2002) Best effort versus spectrum markets: Wideband and Wi-

Fi versus 3G MVNOs?In G. Shane, & C. Lorrie (Eds.), Communications policy and information technology. 

Cambridge: MIT Press. 

[11] Martin, M. (2002). Verizon wireless gets closer to 3G. Network World, February 4. 

[12] Noam, E. (2001). The next frontier for openness: Wireless communications. Draft paper presented at 2001. 

[13] Telecommunications Policy Research Conference. Alexandria, VA, October. 

[14] Parekh, S. (2001). Evolution of wireless home networks: The role of policy-Makers in a standards-based 

market. Master’s thesis, Massachusetts Institute of Technology, April (available at http://itc.mit.edu). 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 1, January 2015, Pg. 188-192 

Lekh Raj, IJRIT- 192 

 

[15] Peha, J., & Satapathy, D. (1997). Spectrum sharing without licenses: Opportunities and Dangers. In G. 

Rosston, & D. Waterman (Eds.), Interconnection and the internet: Selected papers from the 1996 

telecommunications research conference. Lawrence Erlbaum Associates Publishers: Mahwah, NJ.  

[16] Reuters News Service (2002). ‘‘UK: BT wireless broadband takes off at Heathrow,’’ 24 June, 2002. 

[17] Telecom A. M. (2001). ‘‘Public W-LANS Seen as essential to 3G services,’’ Vol. 7, No. 132, 10 July, 2001. 

[18] Thorngren, B. (2001). ‘‘Profitable at any Speed?’’. Presentation to Columbia Institute of Tele-Information 

seminar, 5 April, 2001. www.hhs.se/cic/emarkets/dockofthebay/BThNYC2002.pdf. 

[19] Zawel, A. (2002). Enterprise need for public and private wireless LANs. Wireless/Mobile Enterprise 

Commerce, The Yankee Group, July. 

[20] Competition of Wireless Network Access : Wi-Fi Versus 3G 

http://www.vsrdjournals.com/CSIT/Issue/2011_4_April/1_Pushpendra_Verma_Research_Article_April_201

1__WI-FI_VS_3G.pdf. 


