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Cell and Cellular Traffic
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Agenda
Cell-geometry
Cell and frequency reuse
Frequency reuse
Co-channel Interference
Cell splitting
Hierarchical cell structure
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Cell geometry

Different cell types are present in the 
planning of a mobile network
Hexagonal cells describes complete 
coverage, and provides an approximate 
picture of the symmetric to that 
provided by normal radiopropagasjon
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Introduction: cell & frequency resue

Cell: Limited geographic area 
covered by a base station in a 
mobile system

Frequency reuse: The 
same channel (frequency) is 
used in several cells apart
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Frequency reuse
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Why frequency resue?
Same freqeuncy in the neighboring cells create interference

Reduce capacity
Adjacent cells use different frequency
Freqeuncy reuse distance: 

R is the cell radius and N is the number of cells per cluster 
Cell clusters are a group of cells that use all frequencies

NRD 3=
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Freqeucy resue: cluster size



Prepared by Mohammad M. R. Chowdhury, Ph.D.

Freqeucy resue factor

Reuse factor = D/R
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Example
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Example
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Example
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Co-channel Interference (CCI)

CCI: Interference from other cells used the same channel (frequency)
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Co-channel Interference (CCI)

Signal to noise ratio can be defined:

Signal to CCI ratio defined:

When CCI dominates compare to noise:
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Co-channel Interference (CCI): reduction

CCI reduction by using sector 
antennas
• interference is reduced when 
directional antennas are used to divide 
a cell into sectors
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Co-channel Interference (CCI): reduction

For the 120-sectors are CCI reduction by a factor of 3, which gives:

For the 60-sectors are CCI reduction by a factor 6, which provides:
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60 degree sector

Co-channel Interference (CCI): reduction
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Cell-splitting

A technique for increasing capacity are 
cell-splitting, which means to divide a 
cell into smaller cells.
• The principle is illustrated in the figure.
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Hierarchical Cell Structure

In a mobile system can coexist with different cell sizes in the same area:
- Picoceller, micro cells, macro cells
• This is called hierarchical cell structure.
• Can make handover (switching between cells) complex. Often, different 
groups of users restricted to a type of cell, such as:
-propelled indoors in pico-cell, walking outdoors in a micro cell, moving in 
macro-cell 
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