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ABSTRACT


       Today’s mobile industry is bigger than ever with pelothra of communication devices available and increasingly busy lifestyles. For most of the consumers mobiles became as an integral part of their daily lives. The introduction of new and exciting services such as…. MMS, BLUETOOTH, GPS, GPRS, CDMA, WiBro, Vehicular Communications etc has meant that many operators have overlooked the potential of Cellular & Mobile Communications. A Mobile or Cell (ular) (tele) phone is a long-range, portable electronic device for personal telecommunications over long distances. Services based on entertainment, internet, communication services, speed technology are currently in vogue. Mobile operators are at forefront of new service development by launching multiple new services.

                             Thus in brief this paper provides an overview of Mobile Communications and its provided services
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Introduction
Most current mobile phones connect to a cellular network of base stations (cell sites), which is in turn interconnected to the public switched telephone network (PSTN) (the exception are satellite phones). Cellular networks were first introduced in the early to mid 1980s (the 1G generation). Prior mobile phones operating without a cellular network (the so-called 0G generation), such as Mobile Telephone Service, date back to 1945. Until the mid to late 1980s, most mobile phones were sufficiently large that they were permanently installed in vehicles as car phones. With the advance of miniaturization, currently the vast majority of mobile phones are handheld. In addition to the standard voice function of a telephone, a mobile phone can support many additional services such as SMS for text messaging, email, packet switching for access to the Internet, and MMS for sending and receiving photos and video. In fewer than twenty years, mobile phones have gone from being rare and expensive pieces of equipment used by businesses to a pervasive low-cost personal item. In many countries, mobile phones now outnumber land-line telephones, with most adults and many children now owning mobile phones. In the United States, 50% of children own mobile phones. It is not uncommon for young adults to simply own a mobile phone instead of a land-line for their residence. n some developing countries, where there is little existing fixed-line infrastructure, the mobile phone has become widespread. According to the CIA World Factbook the UK now has more mobile phones that mobile phone itself has also become a totemic and fashion object, with users decorating, customizing, and accessorizing their mobile phones to reflect their personality. This has emerged as its own industry. The sale of commercial ring tones exceeded $2.5 billion in 2004 .
Features
          Invented in 1997, the camera phone is now 85% of the market. Mobile phones also often have features beyond sending text messages and making voice calls—including Internet browsing, music (MP3) playback, personal organizers, e-mail, built-in cameras and camcorders, ring tones, games, radio, Push-to-Talk (PTT), infrared and Bluetooth connectivity, call registers, ability to watch streaming video or download video for later viewing, and serving as a wireless modem for a PC.

In most countries, the person receiving a cellular phone call pays nothing. However, in China (including Hong Kong), Canada, and the United States, one can be charged per minute.

Technology




Mobile phone towerMobile phones and the network they operate under vary significantly from provider to provider, and even from nation to nation. through electromagnetic radio waves with a cell site base station, the antennas of which are usually mounted on a tower, pole, or building.The phones have a low-power transceiver that transmits voice and data to the nearest cell sites, usually .5 to 8 miles (0.8 to 13 kilometres) away. When the cellular phone or data device is turned on, it registers with the mobile telephone exchange, or switch, with its unique identifiers, and will then be alerted by the mobile switch when there is an incoming telephone call. The handset constantly listens for the strongest signal being received from the surrounding base stations. As the user moves around the network, the mobile device will "handoff" to various cell sites during calls, or while waiting (idle) between calls it will reselect cell sites.Cell sites have relatively low-power (often only one or two watts) radio transmitters which broadcast their presence and relay communications between the mobile handsets and the switch. The switch in turn connects the call to another subscriber of the same wireless service provider or to the public telephone network, which includes the networks of other wireless carriers.The dialogue between the handset and the cell site is a stream of digital data that includes digitized audio (except for the first generation analog networks). The technology that achieves this depends on the system which the mobile phone operator has adopted. Some technologies include AMPS for analog, and TDMA, CDMA, GSM, GPRS, EV-DO, and UMTS for digital communications. Each network operator has a unique radio frequency band..

Generations
0G:
Mobile radio telephone systems preceded modern cellular mobile telephony technology. Since they were the predecessors of the first generation of cellular telephones, these systems are sometimes referred to as 0G (zero generation systems. Technologies used in 0G systems included the PTT (Push to Talk), MTS (Mobile Telephone System), IMTS (Improved Mobile Telephone Service), and AMTS (Advanced Mobile Telephone System) systems.These early mobile telephone systems can be distinguished from earlier closed radiotelephone systems in that they were available as a commercial service that was part of the public switched telephone network, with their own telephone numbers, rather than part of a closed network such as a police radio or taxi dispatch system.These mobile telephones were usually mounted in cars or trucks, though briefcase models were also made. Typically, the transceiver (transmitter-receiver) was mounted in the vehicle trunk and attached to the "head" (dial, display, and handset) mounted near the driver seat.

1G, 2G:
1G (or 1-G) is short for first-generation wireless telephone technology, cellphones. These are the analog cellphone standards that were introduced in the 1980s and continued until being replaced by 2G digital cellphones. The main difference between two succeeding mobile telephone systems, 1G and 2G, is that the radio signals that 1G networks use are analog, while 2G networks are digital. Note that both systems use digital signaling to connect the radio towers (which listen to the handsets) to the rest of the telephone system. But the call itself is encoded to digital 3G signals in 2G whereas 1G is only modulated to higher frequency (typically 150MHz and up).

3G:

3G (or 3-G) is short for third-generation technology. It is used in the context of mobile phone standards. The services associated with 3G provide the ability to transfer simultaneously both voice data (a telephone call) and non-voice data (such as downloading information, exchanging email, and instant messaging). In marketing 3G services, video telephony has often been used as the killer application for 3G.

3G networks are not upgrades of 2G networks and do not operate on the same frequency spectrum; rather, entirely new networks need to be built and new frequencies need to be assigned to mobile operators. 

4G :

Fourth Generation wireless communication

4G (or 4-G) is short for fourth-generation, the successor wireless access technology to 3G. It is not used consistently, but generally describes several different, but overlapping ideas. The IEEE (Institute of Electrical and Electronics Engineers) official name for 4G is "3G and beyond"

Important 4G components

Multi antenna systems

To foster the growing data rate needs of 4G, deploying mulitple antennas at the transmitter and at the receiver will increase the data rate.

Software Defined Radio (SDR)

SDR is one form of open wireless architecture (OWA). Since 4G is the collection of wireless standards, the final form of the 4G device will constitute all standards. This can be realized using SDR technology.

Vehicular Communications

Vehicular Communication Systems are systems that allow motorists to communicate freely and safely with others while driving. Such systems typically use voice as the main method of communication, and can be built from simple devices such as walkie-talkies, cellular phones, or more sophisticated devices specifically made to address the needs of the system. The desirability of vehicular communication systems arise in scenarios where a motorist needs information (e.g. directions or notification of a flat-tire), or wants to send a message to a nearby motorist.

Overview

The underlying motivation for vehicular communication systems is convenience. Take the scenario of a motorist driving in a new, unfamiliar area. He is looking to get to his friends house, but has taken a wrong turn and now he is lost. Does he stop and get out to ask for directions? This may seem like a logical solution, but it poses an inconvenience to the motorist. Moreover, chances are that there will be other nearby drivers who are local to the area and could easily direct him. Although the driver could receive the directions to his destination, he does not have the means to communicate with another nearby motorist whom he does not know. This is the type of situation which a vehicular communication system is designed to address.

Other communication systems have been developed worldwide to support a vast assortment of needs. For instance, the cellular phone industry in recent history has experienced massive growth, from 7.6 million subscribers in 1991 (in the U.S. alone) to more than 120 million in 2001. Currently it is estimated that 2/3rds of adult Americans own a cell phone . However, despite the popularity of cell phones and other technologies such as e-mail or internet chat, none of these technologies can adequately be used to build a vehicular communication system. These systems are meant for person-to-person communication rather than vehicle-to-vehicle. Moreover, they require prior knowledge of some means of identifying the other person to contact. Thus, another key motivation for creating vehicular communication systems is that they have not yet been developed.

State of the Art

Cellular phones are a popular wireless communication method for drivers today. Two friends who are traveling to the same destination can keep in contact with each other, relaying information regarding their location and estimated time of arrival. However, with regards to vehicular communication systems, cellular phone technology is inadequate. Cell phones have been shown to detract from the visual attention of the driver, possibly leading to more accidents .Additionally, in order for two people to communicate using cell phones, one person must know the other person's phone number. Thus, cell phones lack the ability to address a core competency of vehicular communication systems -the ability for a driver to safely communicate with any other driver, regardless of their identity. The system like ESITrack give the alternative with handsfree communication, so the vehicle can only call to one number, or received from any number.

Other devices such as walkie-talkies can address this problem by allowing messages to be broadcasted using radio waves, but have an inherent flaw. By design, walkie-talkies are half-duplex -in other words, a user cannot both forward and receive messages simultaneously. Moreover, walkie-talkies operate on low radio frequencies which can easily be intercepted, jeopardizing the confidentiality of the message.

Integrated automobile devices like On Star have begun to make a presence on U.S. markets, with automobile manufacturers like GM offering them as options on their vehicles. Third party companies use these devices to offer services such as directions and emergency assistance to their customers. Although these devices may add an extra level of safety and peace of mind, they do not offer drivers the freedom to communicate with each other.

Possibilities

In designing vehicular communication systems, a good design should follow certain criteria (aside from core competencies). A few examples ares listed below:

· Intuitive and easy-to-use interfaces 

· Meaning: The driver's attention should not be disrupted when using the system. 

· A reasonable range of communication 

· Meaning: The system must be able to operate reliably within a reasonable range that motorists are expected to be in for a sustained period of time. 

· Confidentiality 

· Meaning: Any conversations currently taking place should remain private to only those whom the conversation is intended. 

One challenge in designing vehicular communication systems is finding an appropriate technology that can satisfy all the criteria. Bluetooth (IEEE 802.15.1) is one such technology. It was developed in 1998 by a consortium of five companies (Sony Ericsson, IBM, Intel, Toshiba and Nokia), with the design goals of making Bluetooth a low-cost, low-power, wireless radio specification. Many devices today, such as PDAs, laptops, and PCs come "Bluetooth-enabled," referring to the bluetooth hardware (chipset) installed in these devices.




Vehicles in motion traveling on interstate equipped with Bluetooth communication device.

Bluetooth can also be used to form wireless ad hoc networks, or networks based on a collection of wireless nodes that dynamically form a temporary network as long as these devices are within a sufficient range [4]. The flexibility in ad hoc networks is what makes it a suitable choice for modeling common on-road scenarios -where multiple cars would be traveling at different rates.

For example, in the diagram above, the top and bottom car are traveling at a given rate. The middle car approaches both cars and is within range of the top car, so a connection is established. The middle car has now formed an ad-hoc network with the top car. However, the bottom car is not within range of the middle car, so the bottom car could not connect to the ad-hoc network. In more practical terms, this means that a motorist would be able to communicate with adjacent vehicles, as long as those vehicles are in range of the vehicular communication system. Such a device could be built upon the application layer of Bluetooth's protocol stack, in effect not changing any internal behavior of Bluetooth, but integrating the specification into software.

Privacy and Other Issues

Vehicular communication systems have several ethical and social issues that must be addressed in the design of such a system. In a system where drivers can anonymously communicate with anyone else on the network, privacy issues in particular are important issues that stand out. With any computer system, there is a possibility for hackers to launch an attack on either the device operating in the system, or the network itself. Hackers could potentially break into other drivers’ devices, propagating unwanted messages or threats throughout the network. This is known as "spamming" the network, or repeatedly posting messages or communication session initiations, which floods the network with traffic. It could drive peoples’ attitudes towards such a system to distrust or annoyance, causing them not to initiate or accept conversations with other drivers, thereby defeating the purpose of the system. Moreover, a motorist who receives unwanted messages might feel harassed, rather than helped by the system. Another issue arises from the affect of a vehicular communication system on the driving dynamics of the road. As with any other system or device integrated within automobiles, the driver would need to divert some attention from the road to operate the vehicular communication system. Diverted attention from the road could be a cause of more frequent traffic accidents.

These systems may have economic impacts as well. With the freedom in expressing information that these systems offer, people could gain knowledge of more frequented places such as restaurants and hotels, increasing patronage to such places. Such an impact might instill in companies a desire for marketing, or for drivers to sell "airtime" to continually send advertisements to adjacent vehicles
How to Make a Smart Car Surveillance System Using a Mobile Phone
Instead of purchasing a fancy car alarm that'll go off in the middle of the night when a bird flies by and annoy the whole neighborhood, you can protect your car with a simple cell phone and the following set-up... 





Steps 

1. Buy a decent GSM mobile phone with auto-answer and mute features. It should have good reception and a perfect microphone. The ones with small external antennae work best. 

2. Note down the International Mobile Equipment Identification number (IMEI Number) of your mobile phone. This 15 digit number can be located underneath the battery of the mobile phone (you may need to remove the battery to find it). You can get this number displayed on the screen by dialing *#06# on the keypad of your mobile phone. If you are not sure, seek help from the vendor. 

3. Buy a new postpaid (contract) mobile connection. Choose the cheapest plan available since the phone will be rarely, if ever, used. Pre-paid mobile plans may work in some areas, if you can easily and simply keep the number activated (which generally requires either additional deposits or use of the phone). 

4. Mount the SIM (Subscriber Identity Module) Card in the mobile phone and test the connection. Select the best network for coverage and reliability, and make sure that the connection has roaming ability. 

5. Switch on the Automatic Network Search option on the phone. 

6. Mute the phone by removing its speaker. If you choose not to remove the speaker, make sure to turn off the speaker phone, ring tones and alerts. Also, turn off the screen light and vibration options. The idea is to make it totally silent and quiet. 

7. Put on the auto-answer mode in the mobile phone. 

8. Get a suitable car-mobile charger and mount it securely behind dashboard of your car. Get some wires and connect it to the car battery. 

9. Enable the PIN (Personal Identification Number) feature. 

10. Lock the keyboard of the mobile phone. 

11. Mount the mobile phone securely behind the dashboard or some other inconspicuous place inside the car. Both the mobile phone and the charger should be smartly hidden. 

12. Securely connect the mobile phone to the mobile charger (soldering the wires together is the best method). 

13. Keep the mobile number to yourself. 

14. Test the connections made by calling to the mobile installed inside the car from another phone. The auto-response should work. Tell your kid to get inside the car and to keep on speaking some thing. You should be able to clearly hear him speaking over the other phone. If that is accomplished, your Smart Car Surveillance System is properly installed. 

15. When your car is found missing, immediately inform the police and your mobile network. Tell them about your Smart Car Surveillance System, the phone number and IMEI number. They'll be able to easily track down the culprits. Remember to tell the Network not to block the SIM, which they usually do, whenever a mobile phone is reported stolen (if the connection is blocked, your purpose may not be served...). All the way, you can hear the car thieves talking to each other and that too can give you helpful hints to track them. 
16. Test the system once in a while.




Tips 

· The effectiveness of this system is directly proportionate to the willingness and smartness of the mobile  phone network and police. 

· Removing the outer covers of the mobile phone before mounting it can make it more                  unidentifiable. 

· Sign up on one of the new style "Family Share Plan" type contracts. It uses the same    minutes as your main plan, and, at least with Cingular, costs only $10 a month. Other providers have similar plans and similar costs. 

· There are also websites around that let you track where the phone is (GPS based services based on trianglulation of your mobile signal) on sites like www.childlocate.co.uk and www.mapamobile.com. When your car is stolen you can just give the police this link and let them get it that way as well. 

Warnings 

· You will have to pay the monthly bill for the mobile connection. That will be the minimum, since you'll not making any outgoing calls. 

· Don't go around and tell everyone about your new Smart Car Surveillance System.. Once known, it is very easy to dismantle the system. Remember, a known trap is no trap at all! 

· Mount the whole system inconspicuously. 

· Try to mount the mobile phone very near to the driver seat. 

· The mobile connection should be a postpaid (contract) plan, unless you are confident that a pre-paid plan will work. 

· This may not work if the car is taken to a place where there is no network at all. 

· Mount the mobile phone in such a way so as not to block its transmission or reception. 

· Don't forget the mobile number or its IMEI Number. 

· Call your local police department investigations unit and ask them if this is practical. If they say it's a waste of time, then it's a waste of your time setting it up. 

· Before the cell provider will give out location information to the police they will have to have a signed waiver from you and probably a subpoena from the police. 

Things You'll Need 

· GSM Mobile Phone (CDMA phones often don't have roaming facility.) 

· Car Mobile Charger 

· Soldering Iron, Solder, Wires and Insulation Tape 

· Clamps, Screws, Screw Driver and Strong Resin 

· A reliable PostPaid Mobile Connection. 

Cable spaghetti




                    A bad case of "cable spaghetti"

Cable spaghetti (sometimes known as plastic spaghetti, rat's nest, or cable clutter) is a term used to describe the large mass of cables behind or connecting electronic devices, both for computers and entertainment systems.

Cable spaghetti for the home user is caused by the growing number of interconnected devices used in entertainment and computer systems. Whereas a record player and cassette deck were likely the only two components found up to the 1980s, today's systems can have an amplifier, television, CD player, VCR, DVD player, personal video recorder, cable or satellite tuner, video game console, and computer all connected in the same system. Cable clutter can even cause problems with audio and visual quality due to electromagnetic interference with other cables.

Cable spaghetti can be reduced or even eliminated with a properly designed and used cable management system. However, due to the nature of the work being a time consuming trial-and-error process, few users bother or attempt it. In the context of neatly building computers, the art is known as cablegami
GSM
The Global System for Mobile Communications (GSM) is the most popular standard for mobile phones in the world. GSM service is used by over 2 billion people across more than 212 countries and territories The ubiquity of the GSM standard makes international roaming very common between mobile phone operators, enabling subscribers to use their phones in many parts of the world. GSM differs significantly from its predecessors in that both signaling and speech channels are Digital call quality, which means that it is considered a second generation (2G) mobile phone system. This fact has also meant that data communication was built into the system from very early on. GSM is an open standard which is currently developed by the 3rd Generation Partnership Project (3GPP)

From the point of view of the consumer, the key advantage of GSM systems has been higher digital voice quality and low cost alternatives to making calls such as text messaging. The advantage for network operators has been the ability to deploy equipment from different vendors because the open standard allows easy inter-operability. Like other cellular standards GSM allows network operators to offer roaming services which mean subscribers can use their phones all over the world.
Network structure: the network structure is as follows:



The network behind the GSM system seen by the customer is large and complicated in order to provide all of the services which are required. It is divided into a number of sections and these are each covered in separate articles.

· the Base Station Subsystem (the base stations and their controllers). 

· the Network and Switching Subsystem (the part of the network most similar to a fixed network). This is sometimes also just called the core network. 

· the GPRS Core Network (the optional part which allows packet based Internet connections). 

· all of the elements in the system combine to produce many GSM services such as voice calls and SMS. 
GPRS
General Packet Radio Service (GPRS) is a mobile data service available to users of GSM mobile phones. It is often described as "2.5G", that is, a technology between the second (2G) and third (3G) generations of mobile telephony. It provides moderate speed data transfer, by using unused TDMA channels in the GSM network. Originally there was some thought to extend GPRS to cover other standards, but instead those networks are being converted to use the GSM standard, so that is the only kind of network where GPRS is in use. GPRS is integrated into GSM standards releases starting with Release 97 and onwards. First it was standardized by ETSI but now that effort has been handed onto the 3GPP.
GPRS Services

GPRS upgrades GSM data services providing:

· MMS - Multimedia Messaging Service 

· Internet Applications for Smart Devices through WAP 

· Point-to-point (PTP) service: internetworking with the Internet (IP protocols). 

· Short Message Service (SMS): bearer for SMS. 

· Future enhancements: flexible to add new functions, such as more capacity, more users, new accesses, new protocols, new radio networks. 
CDMA
Code division multiple access (CDMA) is a form of multiplexing (not a modulation scheme) and a method of multiple access that does not divide up the channel by time (as in TDMA), or frequency (as in FDMA), but instead encodes data with a special code associated with each channel and uses the constructive interference properties of the special codes to perform the multiplexing. CDMA also refers to digital cellular telephony systems that make use of this multiple access scheme, such as those pioneered by Qualcomm, and W-CDMA by the International Telecommunication Union or ITU.
CDMA has since been used in many communications systems, including the Global Positioning System (GPS) and in the OmniTRACS satellite system for transportation logistics.
CONCLUSION

Without communication nothing is possible in this busy World.  So in this modern era Mobile Communications plays a major role and this is the reason why world zooms for Cellulars & Mobiles.  As the major advantage of mobiles is portability & mobility, mobiles can be called as Powerful Portables. Thus multiple enhancements in mobiles makes everyones feel that the World became minute creature. No one can imagine our life without Mobile Communication. 
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