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ABSTRACT 
The field of wireless and mobile communication has a remarkable history that spans over a century of technology innovations 
from Marconi's first transatlantic transmission in 1899 to the worldwide adoption of cellular mobile services by over four 
billion people today. Wireless has become one of the most pervasive core technology enablers for a diverse variety of computing 
and communications applications ranging from third-generation/fourth-generation (3G/4G) cellular devices, broadband access, 
indoor Wi-Fi networks, vehicle -to-vehicle (V2V) systems to embedded sensor and radio-frequency identification (RFID) 
applications. This has led to an accelerating pace of research and development in the wireless area with the promise of 
significant new breakthroughs over the next decade and beyond. This paper provides a perspective of some of the research 
frontiers of wireless and mobile communications, identifying early stage key technologies of strategic importance and the new 
applications that they will enable. Specific new radio technologies discussed include dynamic spectrum access (DSA), white 
space, cognitive software-defined radio (SDR), antenna beam steering and multiple-input-multiple-output (MIMO), 60-GHz 
transmission, and cooperative communications. Taken together, these approaches have the potential for dramatically 
increasing radio link speeds from current megabit per second rates to gigabit per second, while also improving radio system 
capacity and spectrum efficiency significantly. The paper also introduces a number of emerging wireless/mobile networking 
concepts including ad hoc and mesh, delay-tolerant routing, and mobile content caching, providing a discussion of the protocol 
capabilities needed to support each of these usage scenarios. In conclusion, the paper briefly discusses the impact of these 
wireless technologies and networking techniques on the design of emerging audiovisual and multimedia applications as they 
migrate to mobile- Internet platforms. 
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1. INTRODUCTION 
The mobile communication began is 1897 and evolved remarkable since then wireless system have been dramatically 
fast in past ten year or so. The concept of mobile cellular communication was first developed by the bell laboratories in 
1960 and 1970. The features growth of consumer based mobile and portable communication system will be depend on 
the allocation of radio frequency spectrum and the regulatory decision. Before 1935 the radio system used in 
automobile. Such as police vans and other municipal corporation vehicles were based on amplitude modulation (AM) 
but the AM system suffered from noise produced by the automobile ignition system. In 1935edwin Armstrong 
demonstrated the frequency modulation (FM) and then from late 1930. F.M was adopted as modulation technique for 
mobile communication system all over the world. 

2.  Information on GSM Architecture 
A basic cellular system which consist of mobile stations base stations and a mobile switching center (MSC). The mobile 
switching center is sometimes called a mobile telephone switching office (MTSO). Each mobile communicates via 
radio with one of the base station and may be handed off to any number of base stations throughout the duration of a 
call. The mobile station contains a transceiver an antenna and control circuitry, and may be mounted in a vehicle or 
used as a portable hand held unit. The base station consist of several transmitters and receivers which simultaneously 
handle full duplex communications and generally have towers which support several transmitting and receiving 
antennas. The base station serves as a bridge between all mobile users in the cell and connect the simultaneous mobile 
calls via telephone lines or microwave links to the MSC. The MSC coordinates the activities of all of the base stations 
and connects the entire cellular system to the PSTN. A typical MSC handles 100,000 cellular subscriber and 5,000 
simultaneous conversions at a time, and accommodates all billing and system maintenance functions as well. In large 
cities several MSC are used by a single carrier. 
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2.1 Local Call for Mobile to Mobile 
 

                          
                                                    Figure 1 Local call for mobile to mobile 
 
2.2 STD Call for Mobile to Mobile 

 
Figure 2 STD call for mobile to mobile 

 
3. Base Transceiver Station (BTS) 
A base transceiver station (BTS) or cell site is a piece of equipment that facilitates wireless communication between 
user equipment (UE) and a network. UEs are devices like mobile phones (handsets), WLL phones, computers with 
wireless internet connectivity, Wi-Fi and Wi-MAX gadgets etc. The network can be that of any of the wireless 
communication technologies like GSM, CDMA, WLL, WAN, Wi-Fi, WI-MAX etc. BTS is also referred to as the radio 
base station (RBS), node B (in 3G Networks) or, simply, the base station (BS). For discussion of the LTE standard the 
abbreviation eNB for evolved node B is widely used. 

Though the term BTS can be applicable to any of the wireless communication standards, it is generally and commonly 
associated with mobile communication technologies like GSM and CDMA. In this regard, a BTS forms part of the base 
station subsystem (BSS) developments for system management. It may also have equipment for encrypting and 
decrypting communications, spectrum filtering tools (band pass filters) etc. antennas may also be considered as 
components of BTS in general sense as they facilitate the functioning of BTS. Typically a BTS will have several 
transceivers (TRXs) which allow it to serve several different frequencies and different sectors of the cell (in the case of 
sectaries base stations).  

A BTS is controlled by a parent base station controller via the base station control function (BCF). The BCF is 
implemented as a discrete unit or even incorporated in a TRX in compact base stations. The BCF provides an 
operations and maintenance (O&M) connection to the network management system (NMS), and manages operational 
states of each TRX, as well as software handling and alarm collection. The basic structure and functions of the BTS 
remains the same regardless of the wireless technologies. 
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The BTS contain actual radio component i.e. transmitter and receivers and are distributed over entire service area Base 
transceivers Station must be located in relatively large numbers at offices, roof spaces, Cellars etc. Equipment must 
therefore be compact robust and capable of full remote control operation. The control functions are carried out by BCS 
and Transceiver function by the BTS contains all the radio frequency Transmit / receive equipment.   Micro BTS are 
applicable for indoor or outdoor usage with a flexible and redundant configuration to include the following: 

 The maximum output power per carrier measured at the antenna connector after all stages of combining. 
 Connection to the standard external antenna with optional support for internal diversity antennas. 

 BTS also does the functions related channel coding/decoding , Interleaving,  encryption,  frame building,  modulation/ 
demodulation, RF Transceiver, antenna diversity,  law-noise amplification etc. 

3.1 A BTS in general has the following parts: 

1. Transceiver (TRX) 
Quite widely referred to as the driver receiver (DRX). DRX are either in the form of single (sTRU), double 
(dTRU) or a composite Double Radio Unit (DRU). It basically does transmission and reception of signals. Also 
does sending and reception of signals to/from higher network entities. 

2. Power amplifier (PA) 
Amplifies the signal from DRX for transmission through antenna; may be integrated with DRX. 

3. Combiner 
Combines feeds from several DRXs so that they could be sent out through a single antenna. Allows for a 
reduction in the number of antenna used. 

4. Duplexer 
For separating sending and receiving signals to/from antenna. Does sending and receiving signals through the 
same antenna ports (cables to antenna). 

5. Antenna 
This is the structure that lays underneath the BTS; it can be installed as it is or disguised in some way 

6. Alarm extension system 
Collects working status alarms of various units in the BTS and extends them to operations and maintenance 
(O&M) monitoring stations. 

7. Control function 
Control and manages the various units of BTS including any software. On-the-spot configurations, status 
changes, software upgrades, etc. are done through the control function. 

8. Baseband receiver unit (BBxx).  
Frequency hopping, signal DSP, etc. 

       
 
4. GSM Antenna 
GSM, or Global System for Mobile Communication, is a system for transmitting mobile communication information. 
GSM uses a wide variety of antenna types. Indeed, as long as it is able to capture a GSM signal, almost any kind of 
antenna can potentially function as a GSM antenna. However, a few primary types of GSM antennas are in use today, 
and a review of these types is a good place to start in learning more about how GSM works. 

4.1 TYPES OF GSM ANTENNAS: 

1. GSM Antennas in General 

In general, GSM antennas must be small in size---small enough to be able to fit even inside a laptop bag. In 
addition, the antenna should have a gain of about 8 dBi. To operate at GSM antennas, the antenna must be 
able to receive both the standard and the extended GSM bands, 880 MHz (megahertz) to 960 MHz 

2. Directional and Omnidirectional 

GSM antennas will be either directional or omnidirectional. Omnidirectional antennas, also known as helical 
antennas, can receive signals from any direction. Directional antennas usually have more gain, that is, more 
sensitivity to signal, than omnidirectional antennas. Directional antennas accomplish this greater sensitivity 
because they are able to focus their energy patterns onto a smaller area than omnidirectional antennas. 
However, to receive signal, directional antennas must be pointed in the specific direction from which the 
signal is emanating. 
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3. Monopole Antennas 

Monopole antennas consist of a small pole placed upon a planar piece of metal or a series of wires radiated out 
from the pole. Monopole antennas are omnidirectional in nature and have equal gain in all directions. 

4. Yagi-Uda Antennas 

Yagi-Uda antennas, more often referred to simply as Yagi antennas, are directional antennas made up of a 
dipole element, a reflector dish and one or more director elements. Yagi antennas are much more complicated 
in design than most other types of GSM antennas. 

5. Multiband Antennas 

Multiband antennas can also be used to pick up GSM signals. They are able to pick up many sorts of different 
signals, including the GSM frequency, which is usually the 800 MHz or 1900 MHz bands. Multiband antennas 
can come in many different models. Tri-band antennas can be tuned to pick up three different bands, while 
duo-band antennas can pick up two different bands. 

4.2 Parameter of GSM Antenna: 
GSM-02 
Frequency Range(MHz)890-960/1710-1890  
Bandwidth(MHz) 70/180 
VSWR <=2Gain(dBi) 3 , Max Input power(W) 50 
Input Impedance(Ohm) 50 
Polarization Type Vertical 
Antenna Length(mm) 94 
Connector Type SMA Straight/Right Angle connector 
Storage Temperature -30 Degree Celsius to +75 Degree Celsius 
Operating Temperature -30 Degree Celsius to+75 Degree Celsius 

           
5. Base Station Controller (BSC) 

The BSC controls one or several BTS and acts as a bridge between BTS and MSC. One or more BSC are linked to an 
MSC. There may be one or several BTSs. BSCV performs the radio processing functions such as management of Radio 
resources, radio channel management, local connection management etc. This also process information required for 
decision on hand over of calls to other radio interfaces. The BSC supports various BSC-BTS configurations and has a 
separate transcoding and rate adoption unit for speech coding and data Rate adaptation that can be either co-located 
with MSC or at separate Convenient side for optimum use of links. BSC also performs internal hand over, radio 
resource management and interface management. 
 

6. Mobile Switching Center 
The mobile switching center (MSC) is the primary service delivery node for GSM/CDMA, responsible for routing voice 
calls and SMS as well as other services (such as conference calls, FAX and circuit switched data).The MSC sets up and  
Releases the end-to-end connection, handles mobility and hand-over requirements during the call and takes care of 
charging and real time pre-paid account monitoring. 

1. Location registration is to be handled by MSC in order to ensure inter working between the MS and the VLR. 
2. Inter BSC handover and inter MSC handover shall be performed by the MSC. 
3. To perform the exchange of signaling information with other entities like VLR of other MSC. 
4. As SSP to perform the exchange of signaling information with SCP. 
5. As inter working unit of providing in services to mobile scribers to interrogate EIR for getting Equipment 

information. 
6. To handle inter working for grp-3 fax calls. 
7. To support transfer of encryption parameters between VLR and BSS. 
8. To provide special security functions like checking of IMeI. 
9. To support the SMS. 
10. To generate traffic and performance reports. 
11. To generate call event records and trace records. 
12. To support authentication of subscriber and equipment checking through operator control. 
13. To support hot billing. 
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   7. Gateway MSC 
The Gateway MSC (G-MSC) is the MSC that determines which visited MSC the subscriber who is being called is 
currently located at. It also interfaces with the PSTN. All mobile to mobile calls and PSTN to mobile calls are routed 
through a G-MSC. The term is only valid in the context of one call since any MSC may provide both the gateway 
function and the Visited MSC function, however, some manufacturers design dedicated high capacity MSCs which do 
not have any BSSs connected to them. These MSCs will then be the Gateway MSC for many of the calls they handle. 

 
Figure 3 Gateway mobile switching Center 

 
7.1 Home location register (HLR): 
The HLR database is used for storage and management of subscriptions. The home    location register stores permanent 
data about subscribers, including a subscriber's service profile, location information, and activity status.  
 
7.2 Visitor location register (VLR): 
The VLR database contains temporary information about subscribers that is needed by the mobile services switching 
center (MSC) in order to service visiting subscribers. When a mobile station roams into a new mobile services 
switching center (MSC) area, the visitor location register (VLR) connected to that MSC will request data about the 
mobile station from the HLR, reducing the need for interrogation of the home location register (HLR). 
 
8. CONCLUSION 
This paper mainly introduces the development of mobile communication systems. In the first section, we briefly review 
the history of wireless communication and its applications. In the second section we focus on the wireless mobile 
communication and divide the development course of mobile communication into four generations. The concept of 
mobile wireless communication began in the 1920s. Some technologies had been developed such as frequency 
modulation (FM). Originally it was applied to the military communications and then introduced to the civil fields.  
However, it was the 1970s when mobile wireless communication became a real industry and the mobile telephones 
were sold as a real commodity. Up to now, mobile wireless communication has gone through two generations in the 
past twenty years. And currently it is heading for the third generation and beyond the third generation. In the 
following, the features of each generation are presented. 
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