CELLULAR AND MOBILE COMMUNICATIONS


Types of Non Co-Channel Interference

Types of non co-channel interference
1. Adjacent-Channel Interference 

2. Near-End-Far-End Interference 

3. Cross Talk

4. Interference between systems

5. UHF TV Interference

6. Long distance interference

7. Use of Parasitic Elements
8. Diversity Receiver
9. Chanel Combiner
1. Adjacent-Channel Interference:

It can be eliminated on the basis of the channel assignment, the filter characteristics, and the reduction of near-end-far-end interference. It includes

· Next-Channel (channel next to the operating channel)
· Neighboring-channel Interference(channel away from the operating channel)
· Next-Channel Interference:
· Next-channel interference will arrive at the mobile unit from other cell sites if the system is not        designed properly. 

· Mobile unit initiating a call on a control channel in a cell may cause interference with the next control channel at another cell site.

· The filter with a sharp falloff slope can help to reduce all the adjacent-channel interference, including the next-channel interference. 
· Neighboring-channel Interference:
· The channels which are several channels away from the next channel will cause interference with the desired signal.

· A fixed set of serving channels is assigned to each cell site. 

· If all the channels are simultaneously transmitted at one cell site antenna, a sufficient amount of band isolation between channels is required for a multi-channel combiner to reduce inter-modulation products

2. Near-End-Far-End Interference:
· In One Cell :
· The close-in mobile unit has a strong signal which causes adjacent-channel interference 

· In this situation, near-end-far-end interference can occur only at the reception point in the cell site as shown in fig (a)
· In Cells of Two Systems:
· The frequency channels of both cells of the two systems must be coordinated in the             neighborhood of the two- system frequency bands. The situation can be seen in fig: (b)
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3. Cross Talk:
· In a mobile cellular system there is a pair of frequencies, occupying a bandwidth of 60 kHz, which we simply call a channel.
· A frequency of 30 kHz serves a received path, and the other 30 kHz accommodates a transmitted path.

4. [image: image1.emf]Interference between Systems:
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· In Adjacent Cities:
· Two systems operating at the same frequency band and in two adjacent cities or areas may interfere with each other if they do not coordinate their frequency channel use.

· Most cases of interference are due to cell sites at high altitudes .

· In any start-up system, a high‐altitude cell site is always attractive to the designer. 

· Such a system can cover a larger area, and, in turn, fewer cell sites are needed. 

· However, if the neighboring city also uses the same system block, then the result is strong interference, which can be avoided by the following methods.

1. The operating frequencies should be coordinated between two cities. 

2. If both systems are high capacity, then decreasing the antenna heights will result in reduction of the interference not only within each system but also between the two systems.

3. Directional antennas may be used. 

5. UHF TV Interference:
Two types of interference can occur between UHF television and 850‐MHz cellular mobile phones.

· Interference to UHF TV Receivers from Cellular Mobile Transmitters
· Interference of Cellular Mobile Receivers by UHF TV Transmitters
· Interference between TV and cellular mobile channels is illustrated in Fig


6. Long-Distance Interference:
· Overwater Path
· Overland Path
7. Use of Parasitic Elements:
· Interference at the cell site can sometimes be reduced by using parasitic elements, creating a desired pattern in a certain direction.

· Currents appearing in several parasitic antennas are caused by radiation from a nearby drive antenna. 

· A driven antenna and a single parasite can be combined in several ways. 

8. Diversity Receiver :

The diversity scheme applied at the receiving end of the antenna is an effective technique for reducing interference because any measures taken at the receiving end to improve signal performance will not cause additional interference.
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Fig: Uncorrelated fading signals

9.  Channel Combiner:
· A channel combiner is installed at each cell site. 

· Then all the transmitted channels can be combined with minimum insertion loss and maximum signal isolation between channels. 

· we can eliminate the channel combiner by letting each channel feed to its own antenna

· Then a 16-channel site will have 16 antennas for operation. It is an economical and a physical constraint.
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In One City:


Inter - system interference.


System A cell sites in system B cell coverage; 


interference between two cellular geographic service area (CGSA) systems.
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