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ABSTRACT:


As we all know, mobile telephones have already arrived in the Indian market and taking note of their flourishing business it looks as if they are here to stay.


This paper deals with the operational details of the Cellular Mobile Communication Networks together with their subsystems and their linkage to from the whole communication network. An important concept of Frequency-Reuse has also been described. It also includes the technical aspects of Communication Technologies like TDMA and CDMA. 


Together with Mobile Telecommunications, the paper also deals with the relatively new concept of Internet Telephony. It describes the four modes of using IP Telephony and the advantages and disadvantages involved.

INTRODUCTION:

The present cellular mobile system came into existence because of various operational limitations of conventional mobile system such as limited service capability, poor performance and inefficient frequency spectrum utilization. 

SUBSYSTEMS:-


A basic cellular system consists of three subsystems.

(1) Mobile units:- 

A mobile unit contains a control unit, a transceiver and an antenna system.

(2) Cell site:- 

The coverage area is divided into cell sites. It provides an interface between MTSO & mobile units and having a control unit, radio cabinets, antennas, a power plant &data terminals.

(3) MTSO:- 

The switching office, the central coordinating element for all cell sites contains cellular processor and cellular switch. It uses voice trunks between processor and sites & also contain data (supervision) link between processor and switch and & between cell sites and processors. 

CONNECTIONS:- 

Radio and high – speed data links connect the three subsystems. Each mobile unit can use one channel at a time, which is not fixed and can be any one of the entire band assign by service area.
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OPERATION:-

Operation of the cellular systems can be divided into four parts and a handoff procedure.

(1) Mobile unit utilization:- 
When user activates the receiver of the mobile unit, the receiver scans 21 setup channels, which are designated among the 416 channels. It then selects strongest cell site and locks on for a certain time. This self-allocation system is user independent.
(2) Mobile originated calls:- 
When the user places the called number into an originating register in the mobile unit and pushes ‘send ’ button a request is sent on a selected setup channel. The cell site receives it and directional cell sites select the best directive antenna for the voice channel to use. The cell site also sends a request to the MTSO via a high-speed data link. The MTSO selects an appropriate voice channel and the cell site acts on it through the directive antenna to link the mobile unit. The MTSO also connects the wire-line party through the telephone company zone office.
(3) Network originated calls:- 
When a landline party dials a mobile number, the telephone company zone office recognizes the mobile number and forwards the call to MTSO. The MTSO sends a (paging) message to certain cell sites based on mobile unit number and the search algorithm. Each cell site transmits the message (page) on a strong set-up channel. Mobile unit recognizes its identification on a strong set-up channel, locks onto it and responds to the cell site. The mobile unit follows the instruction to tune an assigned voice channel and initiate user alert.
(4) Call termination :- 

When the mobile is turned off, a particular signal transmits to the cell site and both sides free the voice channel. The mobile resumes monitoring pages through the strongest setup channel.
(5) Handoff procedure :- 

When two parties are on a voice channel and when mobile unit moves out of coverage area, the reception becomes weak. The cell site requests a handoff. The system switches the call to a new frequency.

FREQUENCY  REUSE:- 

Frequency reuse is the core concept of the cellular mobile system. Users in different cell sites may simultaneously use the same frequency channel. Same frequency is repeatedly used in a same general area in a scheme. This scheme is used in cellular systems. The total frequency spectrum allocation is divided into frequency used patterns. 
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CELLULAR TECHNOLOGIES:-

(1)     TDMA (Time Division Multiple Access) :-

In TDMA, the users share the radio spectrum in time domain. During 
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(TDMA partitions a channel among several users (three in this case) by assigning each its own time slot. Note that the users must operate at the speed of the shared channel.)

the time slot allocated to the user, the user uses the whole frequency spectrum or part of it. The transmission takes place from the mobile to base station (uplink path), with only one user transmitting to the base station at any given time. The mobile listens only within assigned time slots.

(2) CDMA (Code Division Multiple Access):- 

CDMA is the strong contender to TDMA systems. CDMA uses a single spectrum of bandwidth for all users in the cell. It transmits all the users’ signal on to the channel at the same time, which allows the users’ signals to interface with each other. In this system the analog speech is coded into digital signal. This conversation is assigned a unique pseudo- noise code. The coded signal is extractable at the receiver end by the complementary code. These codes are different for each user. Any other signals are picked up as noise and they are filtered out.

INTERNET TELEPHONY:-

Internet Telephony is a revolutionary new way to make phone calls. It uses the Internet to send your voice from one end of the world to the other, resulting in savings of upto 95% on calls. PC to PC calls are free.



There are basically four ways of making an Internet phone call

(1) Computer to Computer

(2) Computer to Telephone

(3) Telephone to Telephone and

(4) International Callback.
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(1) Computer to Computer Phone Calls:-

In this mode, one needs a computer with Internet access as well as, an IP address together with microphone and speaker. Here, both the computers have the same client software running over them. The client software ensures that the call is setup to the appropriate computer and IP address through the Internet. This phone calls are virtually free.

Microsoft’s “NetMeeting”, VocalTec’s “Internet Phone”, “Net2Phone” and “MediaRing-Talk99” are popular client software which convert the voice signal into digital format and send it to the specified IP address.

(2) Computer to Telephone Calls:-

These involve “Gateways” together with the Internet. In this mode, the computer with the required setup has just to type in the required telephone number. Here, the voice signal is transmitted in digital format, but at the receiver end, the Gateway converts this digital signal into an analog signal and routes it to the concerned telephone over the local PSTN. 




 

                                TELEPHONE                                                                                                        PC                                                


Here as a local telephone company is involved, its cost is slightly higher than the PC to PC calls.

This service is provided by “Delta Three”, “Net2Phone”, “Access Power”, “MediaRingTalk-99” etc. software.

(3) Phone to Phone Calls:-

In this mode, the PC is totally eliminated with two simple telephones forming the setup together with two Gateways. One Gateway converts the voice signal from the PSTN into digital format, compresses it and routes it onto an IP network whereas the receiving end does the reverse process. As a result, since the international connect charges are bypassed, the cost is reduced considerably.

DeltaThree is one such service provider.

(4) International Callback:-

It is another way to save money in international long-distance calls. It takes advantage of the fact that calls originating from some countries are cheaper compared to other countries. The caller thus takes advantage of the lower rate of another country to make an international call.
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ADVANTAGES AND DISADVANTAGES:-

The Internet follows an architecture different from PSTN. Therefore, IP Telephony can be provided over many different types of Network Technologies such as ISDN, ATM, Frame Relay or Satellite whereas the traditional telephone system provides a voice call only through the circuit switched network of the PSTN.

Also traditional telephone calls keep a channel open continuously during the phone call, while in IP Telephony the bandwidth may be shared by many users, thus reducing the costs.

Compared to these many advantages, IP Telephony has only two basic disadvantages i.e. Voice Quality and Latency. Though voice quality has improved from earlier versions of technology, latency is still one main disadvantage. But with Improved Gateways and Internet Development
in the near future, the latency factor will also be removed soon.



Thus, Cellular Mobile Communication Systems have come a long way since their first introduction in 1971. But it seems that these systems still hold a brighter future considering the day-to-day latest developments in these fields.

On the contrary, Internet Telephony, once popular is sure to rule the world.
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