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Abstract: Attenuation by rain is a major constraint for transmission of microwave signal. The extreme of
attenuation due to rain has brought forth the use of Automatic transmit power control ATPC) in microwave
system. ATPC varies the transmitter power level (if there is any fluctuation in transmit power) in order to
maintain the receiver signal level (CRSL) above the threshold for a desired result. This project discussed the
design and performance analysis of ATPC in microwave link by simulating and obtaining measure values of the
transmit power for better performance. Simulation is performed by analyzing the effect of ATPC to the
transmitted signal level during raining and dry season of the year, the result shows that the ATPC was able to
increase the dropped signal strength by 14%.
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l. INTRODUCTION
It is know that adverse weather can affect quality of the television signal reception.

Typically, this occurs rarely, and only a short period depending on the duration of the rain. For the
majority of users, it is heavy rains that can attenuate signal enough to result in noticeable degradation of major
quality. In extreme cases, the reception can be effectively disrupted. Some of the factors that these problems
depend upon include:

- Regional yearly “Rainfall” Figure
- Location of the transmitter.
- Height of the transmitter.

This is likely to be occurring more often in the regions with significant annual rainfall. What causes
signal attenuation is mainly wave absorption by the rain drops. There is also some signal scattering due to
refraction and diffraction of electromagnetic waves in and around rain drops very heavy snow can also affect
signal quality, Richardson et al, 2004]. This paper x-rayed the rainfall effect on television signal transmission
and its possible way it can be reduced
Under the condition of rain or snow, however the transmitted and received signals encounter extra attenuation
and additional noise is introduced into the low-noise receiver on the ground.

A good knowledge of such rain effect is important for the prevention of the ground stations equipments which
have to meet certain statistical requirement for transmission.
Telecommunication transmission facilities are physical means of communicating large amount of information
over distance without exception; communication signals (speech, images, video, or computer data) are
electromagnetic waves traveling along transmission lines such as two-wire line, coaxial line, optical fibre and
microwave link. For a green route, the type of the amount of information to transmit the cost information which
higher reliability than any other is transmitted by optic fiber.
The presence of the various forms of perception such as rain, snow, cloud and fog in a radio wave microwave
path are always capable of producing major impairment to terrestrial communication. (Paraboni et al, 1998).
ATPC refer to the process varying the transmit power in a microwave link with the presence of rain
attenuation. In order to maintain the desired receive signal level. The ATPC system, the transmit power is
adjusted by operation on a radio system frequency signal, which itself undergoes rain attractions .it is suitable to
be used against propagation fading, with the environment is free from interference
Automatic transmit power control can be used to improve the spectrum efficiency of fixed links by limiting the
transmit power to that required to maintain a constant bit error rate (BER) regardless of the propagation
conditions. This results in a reduced transmit power being used during clear sky conditions, meaning that the
interference resulting from the ATPC link is correspondingly lower. This improves the frequency reuse factor
associated with a given band and geographic area, providing a spectrum efficiency gain. For systems operating
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at frequencies of above 10 GHz, the primary propagation impairment is rain. The spatio-temporal distribution of
rain fields determines whether interfering links are attenuated in similar proportion to wanted links, thereby
indicating if the implementation of ATPC will result in increased levels of interference. To accurately determine
this, the spatio-temporal aspects of rain fields were investigated during the project, with the aim of producing a
realistic rain field simulator to assist with the analysis of the impact of ATPC.

1. FORMULATION OF AN EXPERIMENTAL SIMULATION MODEL
Structure of model formed to simulate the received signal strength
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Fig 2.1: A diagram chart explaining the behavior of ATPC algorithm

Rain Attenuation: Heavy rain mostly results during the beginning of February and the end by the of October
each year. Rain along the transmission path is the major effect for satellite communication at frequencies above
10 GHz. Rain attenuations is the weakening of the satellite signal as it passes through rain drops. Rain drops
absorb and scatter radio wave energy; which degrades the reliability and performance of the communication
link. Rain effects are dependent on frequency, rain rate, drop size distribution and drop shapes which are
determined by the type of rain [Adami et al., 2002].

1. METHODOLOGY

Automatic Transmit Power Control (ATPC) was design and implemented into the microwave link and the
reading was observed and taken during dry and raining season. Rain measurement was measure using dip
bucket.

Taking the measurement value of transmitted and received signal level with the installation of ATPC or without
ATPC in the microwave link. Finally this method is design to provide the receiving signal strength level during
rain and dry season and by this collected data show the impact of ATPC to restore the signal losses during
attenuation by rain as shown in tables below. The triggering value of the ATPC is +30dB.

Data Collection: Data were collected from Nigerian Television Authority, NTA Enugu Nigeria from 2013 and
2014 at the beginning and ending of the raining seasons,
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V. RESULTS
Table 2.1 show the cumulative data rain data against signal strength during dry season

Month/dry Average Average signal strength | ATPC

season rainfall(mm)

Jan 0.0 80.0 -

Feb 47.32 75.75 -

Nov. 2.0 76.5 -

Dec. 0.0 80.0 -

Dry season: = 0.0+47.32+2+0.0 = 2.4732/4 = 0.6183(m)
Signal strength = 80.0+75.75+76.5+80.0 = 77.31(db)

Table .2.2 Shows Cumulative result of the rainy/dry season signal strength with and without ATPC

; Average Average signal | ATPC
Mog:QéORr? ny rainfall(mm) strength(db)
March 0.1184 43.75 53.15
April 0.1181 35.5 50.69
May 0.2202 32.5 46.49
June 0.1898 43.25 53.01
July 0.1954 36.0 50.85
August 0.2374 38.0 55.35
September 0.4432 31.25 46.34
Oct. 0.1546 54.25 56.23
Cumulative 0.26645 37.125 51.387
V. SIMULATION RESULT

Fig 4.1 Graph showing rainfall

Fig.3.2 graph of rain against signal strength with the ATPC not activated
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Fig 4.2: Graph showing activation of ATPC against rainfall

Fig,4.3 Graph showing comparism result of the three parameters, rainfall,
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4.1 DATA ANALYSIS

From the simulation in figures 4.1,4.2,4.3,4.4 it can be seen that the ATPC compensate the signal level
dropped during the rainfall. When the RSL drops below threshold level, the ATPC is activated. The ATPC will
be in inactive region when the RSL is above threshold level. The simulation identified that a high signal strength
level could be transmitted by the transmitter. However the practical system will not transmit high signal level all
the time since the ATPC will only be activated when the RSL drops below threshold level of +30dB.

VI. CONCLUSION

With the detailed description of the experimental set up for ATPC-testing with real time rain fades
signal identifies the response of system on rain fading. From the result the introduction of ATPC does give rise
to a number of additional outages in the presence of intense rain Simulation is performed by analyzing the
effect of ATPC to the transmitted signal level during raining and dry season of the year, the result shows that
the ATPC was able to increase the dropped signal strength by 14%. In other words it can be concluded that
ATPC offers better stability to signals transmission. Because rain is not only the attenuation effect on
transmission of television signal, there are other factors that can affect transmission of signal during rain such as
lightening, thunder and wind. Therefore we recommend that future work be carried out to see how to combat
these factors for achieving stronger and better signal during transmission especially in raining seasons.
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