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Training Case Study

Mobile System Design

Design a VHF (155MHz) mobile system, with the base station in the Castle Rock area.  The preferred site is the existing Castle Rock tower.  Coverage at I-70 and I-25 intersection is especially important.

Existing Castle Rock site:

39 25 39 N

104 52 00 W

NAD 83

Elevation from map 6699 ft MSL

Preferred Castle Rock site is existing location, where Castle Rock antenna can be mounted anywhere on existing tower with overall height 100 ft AGL (already have leased space at 30 ft AGL).

Site Selection (Castle Rock Site)

Point Elevation

Point elevation program (under Topography menu)

Coordinates can be entered manually, or use Fixed Facility or Location lookup.

Location Lookup button

Discuss Location database

Mainly used for test points, like highway intersection

“Cancel” button since we don’t want to return the values

Fixed Facility Lookup button

Discuss Fixed Facility database, place to store existing, proposed facilities.

Import from DEMO file

Discuss Slattery/Percon import

“Find” Castle Rock record

“Edit” to change Datum from No Adjustment to NAD83

Discuss Datum settings; No Adjustment basically means “don’t know”

Explain that Cancel does not return values, Close does

Close Fixed Facility Lookup to return values to Point Elevation

Get Elevation button to get elevation

Select Topo Data button

Discuss Elevation Data types

Config button

Discuss Topo Data Index function

Mention different function for earlier versions (4.4 and before)

Interpolation list

Discuss interpolation methods

Find Max button

Discuss finding maximum elevation near site

Find max within 1 mile, every 0.05 miles

Higher point is only .05 miles away, same elevation

Conclusion: Existing Castle Rock site is best choice for now

Area 3D Plot

Area Grid program under Topography menu

New Task

Fixed Facility lookup

3x3 miles, every 30m

create GRD file

3DDisplay program

load grid

load Default Template 

SW3DD\DEMO SAMPLES\Default Area Grid Template.sw3dt

(lighting, surface, single color, view set)

rotate, tilt

add image overlay

Conclusion: best site in Castle Rock area

Path Preview

Map Window for CO.BNA, no coverage

Pin function to locate Castle Rock

Path Preview to several locations, including “Mousetrap”

 “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 critical paths

Not always essential on VHF, but always desirable

Field Preview

Draw CO.BNA map with CO_RDS.BNA
Fixed Facility Castle Rock lookup

Sample field values at locations, including Mousetrap

Mobile Facility lookup

Discuss using different Mobile records for different hardware and circumstances

Required Field values

Explain Required Field (ppt slides)

-113dBm required 

Discuss additional losses

Body losses

Building losses

Vehicle losses

Surface Features

Plot Map with raster background

Add features in Denver area (new file)

Residential houses

Urban buildings

Note surface features on profile to Mousetrap

Note increased knife edge losses

Antenna Elevation test

Antenna Elevation from Path menu

Mousetrap to Castle Rock

Mousetrap (mobile) height fixed

Clear Fresnel zone + 10ft 

requires over 900ft AGL

Not realistic

What about LOS?

Set Fresnel zone number = 0

Requires over 300 ft

plot path button

add Fresnel zone (path options button)

still blocked Fresnel, 

discuss knife edge losses ~ 6-10 dB

Single Point Field

Single Point Field under Coverage menu

Fixed Fac Lookup

Castle Rock ERP 100W

Surface tab

Remove all

Select Longley Rice prop model

Select LR Defaults parameters

Discuss different parameters for different models

Discuss all models available in single field

Discuss trying different models to match known system service

Computes 35dBu

Is it enough?

Explain Required Field (ppt slides)

-113dBm required 

Discuss additional losses

Land use: at Castle Rock rangeland, 0dB

Other examples at 24.6 mi Urban (4dB)

Surface Features (tutorial.dbf)

Longley-Rice 4dBu (-114dBm, 0gain, 0losses)

Try increasing Castle Rock antenna elevation

Single point field program

Fixed Facility Lookup

Find Castle Rock record

Copy and rename new record

Set antenna CR to 100ft AGL

Compute Longley-Rice;  33.64dBu

Area Coverage Setup

New study

Discuss “Open” old studies run before

Description and Task ID

Discuss ID number, Work folder files

Discuss Description for looking up later

Facility

Discuss manual entry for “What if?” scenarios

Fixed Facility lookup

ERP/Antenna lookup

Antenna lookup

Transmission Line lookup

Coverage

Discuss three types of studies

Tile – regular rectangular grid of points

Radial – points along radial paths from site

Contour – single closed contour interpolated from values computed on radials

Discuss Interpolation along radial, percentage value (ppt slide)

Discuss benefits and drawbacks

Tile – better appearance, but longer to run

Radial – faster but points concentrated near site, spread out at ends of radials

Contour – easy to understand, but can be misleading; coverage exists outside of contour, holes exist inside contour.

Discuss Distance from TX

Discuss Distance between points

Topo Data

Discuss Data Type selection

Discuss Data step;  divisible into Coverage Distance between points

Propagation Model

Discuss propagation models

Discuss available models (licensed in Area Setup; all in Single Point Field)

Mobile Facility

Mobile Facility pulldown list (from Mobile Facility database)

Discuss “Set as default” checkbox; usually this should be un-checked to use default from last plot levels

Boundary Files

Default initial boundary files

Can add more later

Auto checkbox: In us, basic state file selected based on coordinates

Advanced Settings

Discuss restrictions on Basic study

Centered on TX

Uniform spacing (grid, radials)

4/3 earth curvature

no Surface Features

no Land Use data

Advanced Tile

Offset target area, not centered on TX

Discuss Area Template for same area from different sites, Aggregate coverage

Discuss using boundary files for area

Advanced Radial

Not 0-360

Different radial spacing over desired apertures

Radials computed from end points

End-only option

Coverage Maps

Select New Map under File menu

Started automatically after Area Coverage study

Raster Map background

Boundary Files

Coverages

Levels

Double-click lookup to Mobile Facilities

Multiple studies

3DDisplay

Talkback calculations

Aggregate Coverage

Simulcast/Best Server

Interference
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