Experiment No:-
Aim of Experiment : Study of Cellular Architecture.

TITLE : WORK INSTRUCTION SHEET: Mobile Computing Lab

Tools/Libraries: 
Software Used : MS Office
Hardware Used: Standard PC
Pre Condition : Study the mobile cellular system
Post Condition: Cellular system studied.
INTRODUCTION:-

   
The design of early mobile system was to achieve a large area by using a single high power transmitter with an antenna mounted on a tail tower. While this approach achieved very good coverage it also meant that it was impossible to reuse these same frequency throughout system. Since any attempt to achieve frequency reuse would result in interference.


The cellular concept was a major break through in solving the problem of spectral congestion and user capacity it offers very high capacity in a linked spectrum allocation without any major technological changes.

Features of Cellular System:-

1. Each transmitter typically called a base station covers a radio certain area Cell. Cell ranges can vary from tens of meter in buildings and100s of meters in city. The shape of cells are never perfect circles are hexagon, but depend on environment, whether conditions and some times even on system load.
2. The cellular concept is a system level idea which calls for replacing a single high power transmitter with many low power transmitters, each providing coverage to only a small portion of service area.
3. Each base station is allocated a portion of total no.of channels available to the entire system and nearby base station are assigned to different groups of channels. So that all the available channels are assigned to a relatively small no. of neighboring base station.
4. Neighboring base stations are assigned different groups of channels. So that interference between base station is minimize.
5. Systematic spacing between base station and their channels group throughout a market, the available channels are distributed throughout the geographic region and may be reused as many times as necessary. So long as the interference between the co-channels stations is kept below acceptable level.





                                                                      CLUSTER

Frequency Reuse:-

The design process of selecting and allocating channels groups for all the cellular base station within the system is called  frequency reuse or frequency planning. For example if s channels are divided among N cells into unique and disjoint groups, which each have same no. of channels, the total no. of available radio channels can be expressed as:-




S=KN --------------(1)

The N cells which collectively used the complete cell available frequency is called a Cluster. If a cluster is replicated M times with a system , the total no. of duplex channels can be used to measure capacity and is given by:





C=MKN





C=MS (from eq 1)


The capacity of a cellular system is directly proportional to the no. of times a cluster is replicated in a fixed service area. The factor is called the cellular size and is typically equal to 4,7 or 12.


If the cellular size N is reduced while the cell size kept constant, more clusters are required to cover a given coverage area and hence more capacity is achieved. The value of N is a function of how much interference a mobile or base station can be tolerate while maintaining sufficient quality of communication. The smallest possible value of N is desirable in order to maximize the capacity over a given coverage area. The frequency reuse factor is given by 1/N. Since each cell with in the cluster is only assigned 1/N of the total available channels in a system.

Hand-Off:-


When a mobile user is engaged in a conversation the mobile station is connected to a base station via a radio linked. If the mobile user moves to coverage area of another base station the radio link to the old base station is eventually disconnected and a radio link to the new base station should be established to continue the conversation, this process is termed as handover, Hand-Off and Automatic Link Transfer(ATL). Hand-Off is the process of changing the channels (frequency, time-slots, spreading codes or combination of them) associated with current connection while a call is in progress.
Types Of Hand-Off:-

1. Hard Hand-Off:- “break before make” means current resources before allocating new resources.
2. Soft Hand-Off:-  “make before make” means current resources are released after allocation of new resources.
Three strategies have been proposed from the decision point of view:

1. Mobile Controlled Hand-Off(MCHO):-   In this the mobile station continuously monitors the signals of the surrounding base station and initiates the hand-off process when some hand-off criteria are met.

2. Network Controlled Hand-Off(NCHO):-  The surrounding base station measure the signals from the mobile station and network initiates the hand-off process when some hand-off criteria are met.

3. Mobile Assisted Hand-Off(MAHO):-  In MAHO, every mobile station measure the received power from surrounding base station and continuously reports the results of these measurements to serving the base station. A Hand-Off is initiated when the power received from the base station of a neighboring cell exceeds from the power received f5om the current base station.
CO-CHANNEL INTERFERENCE:-

Frequency reuse implies that in a given coverage area there are several cells that use the same set of frequency, these cells are called the co-channels and the interference between signals from these cells is called the Co-Channel Interference. To reduce the co-channel interference is: 

Q=D/R=(3N) ½

where R is the radius of the cell. D is the distance between the cells and Q is called the 

Co-channel reuse ratio for hexagon geometry. A small value of q provides larger capacity since cluster size N is small where as larger value of Q improves the transmission quality due to smaller level co-channel interference a trade-off must be made between these two objectives in actual cellular design.

Propagation measurement in two mobile radio channels show the average signal cell of any points decades as a power law of the distance of separation between a transmitter and a receiver.

Pr=Po(D/D0)-n 
Where Pr is average received power, D is the distance, Po is the power received of close in reference point in the far field region of the antenna at a small distance D0 from the transmitting antenna and n is the path loss exponent.

Cellular Splitting:-

As the demand of wireless service increases, the no. of channels is assigned to a cell eventually becomes in sufficient to support the required no.of users at his point. Cellular design techniques are needed to provide more channels per unit coverage area. Techniques such as:-

1. Cell Splitting 

2. Sectoring

3. Coverage Zone Approach
Are used in practice to expand the capacity of cellular system. Cell splitting is the process of subdividing a congested cell into smaller cells each with it’s own base station and a corresponding reduction in antenna height and transmitter power.

Cell splitting increases the capacity of a cellular system since it increases the no. times that channels are reused. By defining new cells which have a smaller radius than the original cell and by installing these smaller cell between the existing cells. Capacity increases due to the additional no. of channels per unit area.



· 
Cell Splitting:-

Smaller cells were added in such a way so as to presence the frequency reuse of the system. For the new cell to be smaller in the size, the transmitted power of the cells must be reduced the transmitter of the new cell with radius half of the original cells can be found by examining the received power Pr at the new and the old cell boundaries and setting them equal to each other.

In practice not all the cell split at the same time and same size so this cause  difficulties as follows:

1. If the larger transmit power is used for all the cells, some channels used by the smaller cells would not be sufficiently separated from co-channels cells.

2. If smaller transmit power s used for all cells there would be part of larger cells left unserved.

For this reason the channels in the old cell must be broken down into two channel groups, one that correspond to the smaller cell reuse requirements and the other that corresponds to that larger cell reuse requirements. The larger cell is usually dedicated to high speed traffic so that hand-off occur less frequently.
Cell Sectoring:-
This Technique involves diving the cells into a number of wedge-Shaped sectors, each of which has its own set of channels. This can be implemented by installing directional antennas that subdivides cell into 3 or 6 sectors. This sectoring may lead to an increase in the overall cell capacity by a factor of 3 to 6.This sectoring also increase the Frequency reuse factor providing a high degree of frequency reuse.

This sectoring also helps in the reduction of inferences caused by cell neighbors. The amount of sectoring employed defines the amount of inferences countered. For a system with a reuse factor  of 7 and 6 sectors the interfering cells is reduced from 6 to 2.
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