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Terrain Analysis Package (TAP)(
Training Case Study

Microwave Link Design

Design a microwave (13 GHz) link.

Transmitter site (“Red Mountain”):

38 44 45 N

104 51 39 W

NAD 27

Elevation from map 9680 ft MSL

Antenna 190ft AGL

TPO: 1Watt

Receiving site (“Blue Mountain”):

39 02 07 N

104 40 22 W

NAD 27

Elevation from map 8600 ft MSL

Antenna 190 ft AGL

Receiver input requirement: -110dBm

This case study assumes sites have been determined.  For more information on site selection and the tools available in TAP, see the VHF Link Design case study.

Microwave Quick Link

Select QuickLink from Path menu.

Enter frequency 13000MHz

Path length enter estimate of path length (22 miles) 

Also can use Path Look button)

Enter Power 30dBm

Enter –110dBm for RX Threshold

Enter 1ft dish on each end

Enter 200 ft Transmission line on each end

Select Transmission line (EW127A) for each end

Select Smooth terrain

Select Hot, Humid climate

Experiment with variables to see effect on Fade Margin, Availability, Outage time

Path Profile

Microwave equations assume clear LOS and Fresnel zone

Path Preview

Map Window for CO.BNA, no coverage

Pin function to locate Red Mountain, Blue Mountain

Path Preview

Reasonably clear looking path, but remember, no earth curvature or surface features are included

“Plot Profile” button to draw actual profile

Shows earth curvature, blocked LOS, blocked Fresnel zone

Discuss effective earth curvature

Discuss Fresnel zone, 0.5 clearance

Path profile

Path Profile from Path menu

Sites Tab

Enter coordinates or Facility Lookup

Topo Data tab

Don’t use “Save Data” options

Data interval

Discuss data resolution; time vs. detail

Interpolation methods

Data Selection

Earth curvature values

Path Profile tab

Earth curvature option

Bend terrain up or bend LOS down

Reference lines

Base only

Fresnel zone and Frequency 

Discuss even Fresnel related to reflection

Ratio default is 0.5; can use 0.6 for more headroom

Discuss “Replace Freq on Lookup” checkbox

Surface tab

“Remove all” for this profile

Continue button to plot profile

Blocked LOS

Blocked Fresnel Zone

Conclusion:  Need more study to see if we can get LOS and clear Fresnel zone on this path

Not always essential on VHF, but always desireable

Surface Features

Plot Profile

Surface tab

Add tutorial.dbf file

Note surface features on profile

Note increased knife edge losses

Antenna Elevation test

If path does not provide clear LOS and Fresnel zone clearance, use Antenna Elevation (as described in VHF Link case study).

Antenna Elevation from Path menu

Path Analysis (Red Mountain to Blue Mountain Site)

Link Budget program

Select Microwave Link Budget from Path menu

Both sites must come from Fixed Facility database

Blue Mountain lookup

Line loss lookup

Connector loss

Link Budget

TX Tab:  TX Specs report

RX Tab:  RX Specs Report

Path Specs Report

Link Budget Report

If fade margin not adequate:

RX Tab, Fac lookup

Change dish size, transmission line, etc.

Reflection Analysis (Red Mountain to Blue Mountain Site)

Select Reflection Analysis from Path menu

Note reflection point(s), blocked path, earth curvature values

Reflection Analysis (Reflection 1 to Reflection 2)
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