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ABSTRACT:
A new technology of the 21st century is reshaping human life. The concept of “sCommerce” is the silent transfer of knowledge and information through mobile phones and electronic devices. This technology introduces electronic devices capable of thinking for themselves without human control. This paper mainly discusses the supremacy of Bluetooth over other wireless technologies like IrDA and Cable Synchronization, in development of “sCommerce” around the world. The technology of Bluetooth centers on a 9mm x 9mm microchip, which functions as a low cost and short range radio link. The basic function is to provide a standard wireless technology to replace the multitude of propriety cables currently linking electronic devices. Bluetooth has the ability of the radio technology to network, in absence of traditional networking structures, such as a business intranet.  Ability of this technology in networking on an ad hoc basis is even better. Bluetooth is already used 
In computer systems, mobile handsets, cars, headphones, cameras etc. This paper also deals with various versions of Bluetooth released with their limitations. This paper also includes methods through which Bluetooth can be used in tourism industry, medical field, home entertainment systems, e-commerce etc. There have been concerns on the security of Bluetooth technology due to earlier attack of virus, but a lot of work has been done by S.I.G to ensure the safety on Bluetooth products.   
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INTRODUCTION TO BLUETOOTH

Bluetooth is a method for data communication that uses short-range radio links between mobile PCs, mobile phones and other portable devices. Software controls and identity coding built into each microchip ensure that only those units preset by their owners can communicate. It supports both point-to-point and point-to-multipoint connections and provides up to 720 Kbps data transfer within a range of 10 meters (up to 100 meters with a power boost). 

SPECIAL INTEREST GROUP (S.I.G): Bluetooth wireless radio technology is embodied as a specification within a group called the Bluetooth Special Interest Group or SIG. This body was formed to define and promote the technology The nine companies form the Promoter Group of the Bluetooth SIG are Ericsson, IBM Corporation, Intel Corporation, Nokia, Toshiba Corporation, 3Com Corporation, Lucent Technologies Microsoft Corporation, Motorola Inc. 
Introducing: The Piconet!

Bluetooth devices can interact with one or more other Bluetooth devices in several different ways. The simplest scheme is when only two devices are involved. This is referred to as point-to-point. One of the devices acts as the master and the other as a slave. This ad-hoc network is referred to as a piconet In the case of multiple slaves; the communication topology is referred to as point-to-multipoint. In this case, the channel (and bandwidth) is shared among all the devices in the piconet
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BLUETOOTH SPECIFICATION

1. RADIO MODULE -:
The Radio layer defines the requirements for a Bluetooth transceiver operating in the 2.4 GHz Industrial Scientific Medicine (ISM) band. This is an unlicensed band and, in most countries, includes the frequency range from 2400 to 2483.5 MHz. Of course, as always when dealing with international standards, there are a few exceptions. The primary geographies with exceptions are France (2446.5 to 2483.5 MHz) and Spain (2445 to 2475 MHz). 

AVOIDING INTERFERENCE: FREQUENCY HOPPING

It is unlikely that several devices will be on the same frequency at the same time, because Bluetooth uses a technique called spread-spectrum frequency hopping. In this technique, a device will use 79 individual, randomly chosen frequencies within a designated range, changing from one to another on a regular basis. In the case of Bluetooth, the transmitters change frequencies 1,600 times every second, meaning that more devices can make full use of a limited slice of the radio spectrum. This means that every 625 usec the channel will hop to another frequency within the 2400 to 2483.5 MHz range. 
2. BASEBAND -:
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The Baseband layer describes the specification of the Bluetooth Link Controller (LC), which carries out the baseband protocols and other low-level link routines. Baseband is the physical layer of the Bluetooth. It manages physical channels and links apart from other services like error correction, data whitening, hop selection and Bluetooth security. The Baseband layer lies on top of the Bluetooth radio layer in the bluetooth stack. The Baseband handles two types of links: SCO (Synchronous Connection-Oriented) and ACL (Asynchronous Connection-Less) link. Bluetooth has five logical channels, which can be used to transfer different types of information. LC (Control Channel) and LM (Link Manager) channels are used in the link level while UA, UI and US channels are used to carry asynchronous, isosynchronous and synchronous user information.

2.1 PACKETS-: All data on the piconet channel is conveyed in packets.13 different packet types are defined for the baseband layer of the Bluetooth system. All higher layers use these packets to compose higher-level PDU's. The packets are ID, NULL, POLL, FHS , DM1; these packets are defined for both SCO and ACL links. DH1, AUX1, DM3, DH3, DM5, DH5 are defined for ACL links only. HV1, HV2, HV3, DV are defined for SCO links only.

 2.2 CHANNEL CONTROL-: Bluetooth controller operates in two major states: Standby and Connection. There are seven sub states, which are used to add slaves or make connections in the piconet. These are page, page scan, inquiry, inquiry scan, master response, slave response and inquiry response .The Standby state is the default low power state in the Bluetooth unit. Only the native clock is running and there is no interaction with any device whatsoever. In the Connection state, the master and slave can exchange packet, using the channel (master) access code and the master Bluetooth clock. The hopping scheme used is the channel-hopping scheme.
Introducing: The Scatter net!

A group of piconets in which connections consists between different piconets is called a scatter net. For example, we might have a piconet consisting of our cell phone and our PC, while the person in the neighboring cubicle has a piconet consisting of a cell phone, headset, and business card scanner. Because the two piconets are close, they have overlapping coverage areas. This scenario is referred to as a scatter net. As a matter of fact, slaves in one piconet can participate in another piconet as either a master or slave. This is accomplished through time division multiplexing. In a scatter net, the two (or more) piconets are not synchronized in either time or frequency. Each of the piconets operates in its own frequency-hopping channel while any devices in multiple piconets participate at the appropriate time via time division multiplexing

VERSIONS OF BLUETOOTH:

Bluetooth 1.1: In version 1.1 many errata found in the 1.0B specifications were fixed. 

Bluetooth 1.2: This version is backwards compatible with 1.1 and the major enhancements include

· Adaptive Frequency Hopping (AFH), 

· Higher transmission speeds in practice

· Extended Synchronous Connections (eSCO)

Bluetooth 2.0-: Version is backwards compatible with 1.x and enhancements include

· Non-hopping narrowband channel(s) introduced. 

· Broadcast/multicast support. 

· Enhanced Data Rate (EDR) of 2.1 Mbit/s.

· Built-in quality of service.

· Distributed media-access control protocols.

· Faster response times.

APPLICATIONS OF BLUETOOTH: 1.A Bluetooth-mouse could be used at a further distance from a monitor, and while moving about in the room. 

2. A Bluetooth-keyboard could be used further away from the monitor. This would reduce eyestrain for persons who are long-sighted. Increasing the distance would also reduce exposure to electromagnetic radiation from the monitor. A Bluetooth-keyboard could also be used to address more than one computer, in a dynamic, switch less manner.

3. Cable-less connection to printers and faxes, to digital cameras and video projectors, from cell phone to hands free headset, Dial-up networking and automatic e-mail.

4. We can use e-mail while our portable PC is still in the briefcase. When our portable PC receives e-mail, we'll get an alert on our mobile phone. 

FUTURE PROSPECTS OF BLUETOOTH -:

Bluetooth technology is now getting used in various fields now days. There are various fields in which it is expected to flourish rapidly. Some of them are-:

1. Retail and Mobile e-Commerce-: As Bluetooth wireless technology is incorporated in more personal mobile devices; it enables new uses for those devices. One such use is that of a mobile device as a method of payment for goods and services. Any terminal that is used for retail transactions could incorporate Bluetooth wireless technology and thus connect to other Bluetooth devices to complete retail transactions. 

2. Medical-: Three possible applications of Bluetooth wireless technology in the medical domain are remote patient monitoring, wireless biometric data, and medicine dispensers. If in some situation, a Patient has to measure certain body functions and periodically report them to a medical care provider. 

3. Travel: The travel industry is always seeking new ways to save time and enhance convenience for travelers. 

4. Home Networking: Bluetooth technology can be useful in home networks because it does not require any wires to be installed in the home to allow devices to communicate. 

What about radiation; is it dangerous?

It is a matter of concern that the carrier waves used by Bluetooth’s transmitters use the same frequency range as microwave. Actually, the transmitting power is far too weak to be noticeable for humans and radiation is in dispersed form. When using a wireless phone or a Bluetooth device, the body absorbs some of the emitted RF energy and penetration depth is about 1.5 cm at 2450 MHz, which means that the absorption is very superficial. The main absorption mechanism is field-induced rotation of polar molecules (for example H2O), which generates heat through molecular "friction". But, output power of a Bluetooth-enabled device is far too low to cause any detectable temperature increase. But, some people are over-sensitive to electromagnetic radiations. Long exposure to strong fields makes them so sensitive, after a few years that they can no longer be near such fields without feeling discomfort. 
CONCLUSION-: Today the production of the Bluetooth chip is rising.  Analysts are predicting a general expenditure of 700 million dollars on this emerging technology by the year 2006, and several companies estimate the chip to be at a low cost nearing a 30 dollars marketing price. Therefore, Bluetooth could be at the hands of the average individual. The invention of Bluetooth not only minimizes our work efforts, but also erases them completely since the electronic devices will be able to do them without our control. The blue tooth technology is accused of having negative effect on humanistic approach to life as well as our growing economy.  But, it easily counters the criticism with its countless advantages and it opens all doors to totally new world in which human intervention will not be needed to carry out impossible tasks.           
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