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Objective:  
Prepare a planning document for the installation of a microwave network link.
Background Information:
What is the Fresnel Zone?
The Fresnel zone is named after the physicist Augustin Jean Fresnel. The term is used in the radio and optics communications for an elliptical region surrounding the line-of-sight path between transmitting and receiving antennas. There fore a complete obstruction path must be free for a microwave radio or network to work properly.
The Fresnel zone is or may also be used to analyze interference by obstacles or objects in the path of a radio beam. To establish a Fresnel zone, there has to be a determined RF like of site (LOS). The area or zone surrounding the Radio Frequency Line of Site is the Fresnel Zone.
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The cross section radius of the first Fresnel zone is the highest in the center of the RF Line of Sight which can be calculated as:
· r = radius in feet 

· d = distance in miles 

· f = frequency transmitted in gigahertz. 

Budget Worksheet
	Item Number
	Item
	Value

	1.
	Transmit power (dBW)
	9 dbW

	2.
	Antenna gain (dBi)
	38.93 dBi

	3.
	Fresnel Zone Height (Ft)
	23.799

	4.
	Antenna Height
	21.126

	5.
	Total Height
	44.5

	6.
	EIRP (dB)
	47.899

	7.
	Cable loss Transmitted (dB)
	-0.695

	8.
	Free Space Path (dB)
	-139.7

	9.
	Receive Antenna Gain (dBi)
	38.89 dBi

	10.
	Cable Loss (Receive dB)
	-0.7

	11.
	Total Path Loss (dB)
	-54.3

	12.
	Minimum receiver Signal Thresold (dB)
	-79 dB

	13.
	Link Margin (dB)
	25.25 dB

	14.
	Link Margin Minimum (dB)
	20 dB


Calculations

1.) Fresnel Zone Height

H #1= Fresnel Height Zone = 43.26 (D / 4F) ^ 0.5
To get Height #1 H1= 43.26 (13/4 x 11) ^ 0.5= 23.4 Ft
2.) Antenna Height 

H #2 = Required Antenna Height = (D) ^2/ 8 = 169/8= 21.125 Ft
Adding both antennas gives you the total antenna height 
= H #1 + H2 = 44.5 Ft
3.) EIRP (Effective Isotropic Radiated Power)

EIRP = Antenna Gain + Transmit Power = 38.9 + 9 = 47.899 dB

4.) Cable loss for Transmitter
To calculate the cable loss, you add 2 Ft at the transverter with the total height of H #1.
Total height = 21.125 + 2 = 23.125 Ft
Cable loss from shelter to transverter is - 1.17 dB/100 Ft
Therefore, cable loss for total height is - (1.17 * 23.125) / 100 dB = - 0.42 dB

5.) Free Space Loss

Space Loss = - ((96.6 + 20 log f) + 20 log miles) = - (96.6 + 20 log 11 + 20 log 13) = - 139.7 dB

6.) Cable loss for Receiver
The cable loss the same on both ends because they operate as full duplex and were installed the same way on both sites. The cable loss at the receiver will be 0.42 dB.

7.) Total Path Loss

Total Path Loss = Transmit power + Antenna Gain + Receiver Antenna Gain – (Cable loss transmitted + Free Space Loss + Cable loss receiver)

= 9 + 38.9 + 38.9 – (0.42 + 139.9 + 0.42)

= -53.7 dB 

8. Minimum Receiver Signal Threshold
Threshold: = -79 dB

9. Link Margin 

Link Margin = Total Path Loss - Minimum Receiver Signal Threshold
                     = -53.74 – (- 79)

                     = 25.25 dB

10. Minimum Link Margin

Given Minimum Link Margin is 20 dB.
Questions for the Project
1. Will the plan using the values you have computed in this exercise provide the minimum (or better) value for the link margin?
The margin for the link in this project is over the minimum for the FCC standard. Therefore Yes, it provides 24.50dB over the minimum.
2. What is the purpose of establishing a link margin for a microwave transmission system such as the example shown in this exercise?
To ensure dependable and reliable microwave transmission through conditions such as weather, natural disasters or other unknown probable conditions.

3. What was the calculated EIRP of the two sites? Were these values in compliance with the maximum allowable EIRP for this frequency band as stated in part 101 of the FCC rules?
Yes they were in compliance as the total EIRP of the two sites were slightly below 48dB. Therefore they were allowed in the part 101 of the FCC rules. 
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