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Installing and setup on windows

Setup the program
http://www.ve2dbe.com/download /download.html

Make a directory for it on the C:\ root called “Radio-Mobile”



File Edt View Favorites Tools Help
@Back - Q ~ L" | /‘f ) Search || Folders |
Address Iv (=1} ;I

System Tasks

;J 2a30fa8d3729448F 1c836¢
U Program Files

LogFile
File
1 KB

| Hide the contents of this
drive

L) Add or remove programs
- Search for files or folders

File and Folder Tasks A

) Make a new folder
&3 Publish this folder to the
Web

ka! Share this folder

Other Places A

'J My Computer
(L) My Documents
|) Shared Documents
&) My Network Places

Details ¥

] de
cJ
'/, Pythonz7?

reftxt.bxt
TXT File

|/[ MRSS
./, WINDOWS

;/’ Documents and Settings
‘.‘/’ Seagull

View 3

Arrange Icons By ¥
Refresh

Paste
Paste Shorteut

Properties @ Shortcut
a Briefcase
S Bitmap Image

m BarTender Label Format
%] ‘Wordpad Document
B winRaR archive

Rich Text Document

Commander Document
Q] ‘Wave Sound
1] Compressed (zipped) Folder

Install the core files

Download the Visual Basic Runtime (Service pack 6) File vbrun60sp6 exe from Microsoft.
Install it on your PC before executing the next steps (you may have to reboot).
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Install the English (or whatever language pack)
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Edit maplink.txt to enable the map data
File Edit Format View Help

‘Radio_Mobile restricted merge sources (this Tine for alternate OSM style server)
virtualearth. net

google. com

First read the 1inks below for the terms and conditions of each service,

and if you agree to abide by these Eroceed.

For the rRadio Mobile Erugram to enable access to each of the servers ahbove,

the apostrophes must be removed, and the file saved.

poing so, you will have access to the services subject to their copyright and usage conditions:

Pour accéder a chacun ce ces serveurs i1 faut enlever 1'apostrophe au début de Ta Tigne.
Noter que ce faisant, vous accédez a des services qui_sont sujets a des droits d'auteur.
veuillez consulter les 1iens suivants pour connajtre les conditions qui s'appliquent:

Radyo Mobil yazylymynyn menusundeki (puzelt>Uste resim ekle) bdluminde, yukarydaki
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bulunan telif hakky partlaryny kabul etmip olacaksynyz.

http:/ www.microsoft. com/maps/product /terms. html
http:/ www.google. com/apis,/maps/terms. htm

Make a directory C:\Geodata and the following directories under it
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Copy the wmap.zip world map definition files to the program directory

Start the program and make a shortcut to it on the desktop. It is rmweng.exe in the program
directory.

Configure the base program settings

Select “options” then “internet” and configure the strm1 data, the 1/3 data is more accurate, but
not needed for this purpose.
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Load Elevation data for the State of Florida

This will make a map of the state and force the downloading of the rather large SRTM elevation
data, so you don’t have to do this again

File and > Map Properties (f8)

Putin 27.6648° N, -81.5158° W as the center and make it as follows

:@: Properties of .."\default.map 5]
—Centre — Size [pixel)
26°49'49.2"N 084°1543.2"w Width{pixels] Height [pixels] Extract
EL72UT |1 024 |1 024
Latitude Longitude
28.83034 |-84.262 - Size [km) Cancel
Width{km] Height [km]
Use cursor position 1000.00 I1 000.00 Top Left
3319'497"N
World map ~ Elevation data source 089°23'53"
Drive or path Top layer Top Right
Select a city name INone 3 Ic Browse... 331997"N
079°07'33"w
Enter LAT LON or QRA INone ﬂ |c Browse... BEottom Left
24*19'51"N
v 089°23'53"
ISeIect a unit j INone :I IC e
Bottom Right
INone j |c Browse... 241 951N
- ; : 079°07'33"w
) 5 FAT G ST ISHTM j |c:\.geodata\srtm'l Browse...
[~ Merge pictures i Bottom | i)
ge p [V lgnore missing files oom 1ayer | g7g £ m/pixel
[~ Force gray scale Initialize matrix with elevation (m) [-2 31.64 arcsecond

This should download the entire state of Florida, about 5000mb of files.

[ 762 M | |Gctting file from intemet. N30W084.hot 44/56 1961k
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Modeling a repeater in RM

Use the following data for the Part 90 Land Mobile signal contours:

. Service Interference . . . .
Band Frequencies Contour Contour Adjacent Channel Deratings, if applicable
There is no adjacent channel protection on 20 KHz
VHF Low 29 MHz 31 dBy 13 dBp F(50,10) users. There are no narrowband channels on these

Band 50-54 MHz F(50,50) bands

42 dBu F(50,10) 15 kHz adjacent channel wide band to
wide band

44 dBu F(50,10) 7.5 kHz adjacent channel narrow band

to narrow/wide band.
VHF High| 148 80d s g,

Band b19-225 MHz F(50,50)

19 By F(30,10) 20 KHz channels need no adjacent channel protection

wide to wide

10 KHz channels shall not need adjacent channel unless
the intended mode is >8 KHz. If so a 25 dBu F(50,10)
value is to be used for this.

39 dBu There is no adjacent channel protection on 25 or 12.5

UHF (440-450 MHz F(50,50) 21 dBy F(50,10) KHz users. It’s still advisable to be cognizant of this.
40 dBu There is no adjacent channel protection on 25 or 12.5

000 MHz F(50,50) 22 dBy F(50,10) KHz users. It’s still advisable to be cognizant of this.

The basic concept here is to model the repeater at its coordinates and then define another
“mobile” unit with the receiver. This mobile unit doesn’t need to be in the coverage area, just
defined.

1.83m (6ft)is what the FCC uses, as a standard receive height for this station. The gain of the
antenna doesn’t matter as we will model for dBuV (dBu) which is the absolute field strength in
microvolts per meter where Odbu is 1 microvolt/m. It’s this absolute reading which makes field strength
useful for comparing difference repeaters coverage area.

This field strength can be converted to dBm if you know the gain of the receive antenna using the
formula below:

P=E-20log(£)+G-77.2

where



P is power in dBm

E is field strength in dBu

f is frequency in MHz

G is antenna gain in dBi (2.15 more than dBd)

In RM there are several different settings used to model networks.
Units - Define the locations of radio transmitters/receivers
Networks - Define the modeling parameters and group units as members

Systems - Define the radio parameters of a unit in a system (ERP, height, etc.)

All three combine to produce a prediction of a given unit’s coverage.

Network Properties

We will setup the network properties to match the different frequencies we will be using. Two
will be configured for each band, as we have both a primary and interference contour with
different modeling parameters. The adjacent channel parameters uses the same as the
interference (50% of locations/situations, 10% of the time).

Now setup the network properties, the examples below show a band and then the interference
defined for that band.



I:é;?INetworks properties

List of all nets

Eb-Interference
WHF
YHF-Interference
220
220-Interference
JHF
UHF-Interference
900
900-Interference
23cm
23cm-Interference
Met 13

Met 14

Met 15

Met 16

Met 17

Met 18

Met 19

Met 20

Met 21

Met 22

Met 23

Met 24

Met 25

x|

Default parameters Copy Met Faste Het Cancel oK
Parameters Topology | tMembership | Systems Style |
Net name Surface refractivity [MN-Units] W
|EM

inimum frequency [MHz) ISD
b aximum frequency (MHz) |54

— Polarization
& Vertical

" Horizontal

— Mode of variability
" Spot

" Accidental
" Mobile

{* Broadcast

% of time |50
% of locations |5E|
*% of situations |50

Ground conductivity [S/m) 000s

Relative ground permittivity I_
15

— Climate
" Equatorial

Continental sub-tropical

M aritime sub-tropical

Continental temperate

M aritime temperate over land

-~
&
" Desert
-
-~
-

M aritime temperate over sea

Figure 1 - 6 meter band network properties
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I?glNetworks properties l]
Default parameters Copy Met Paste Met | Cancel (1] 4
List of all nets
Bh
shlill I-l nterference Parameters Topology | Membership | Systems Style
WHF-Interference
220 Surface refractivity [N-Units
220-Interference Net name I ) |3El1
UHF |UHF-Interference
| IHF-Interference Ground conductivity [S/m)
900 Minimum frequency [MHz) |44D 0.005
900-Interference Relali 4 .
23cm I aximum frequency [MHz) |450— St e |15—
23cmInterference
MNet13 — Polarization — Climate
EZE 1; + Vertical ¢ Horizontal ¢ Equatorial
MNet 16 . .
Net17 —Maode of variabilty " Continental sub-tropical
MNet 18
Net19 " Spot % of time I-I 0 & Maritime sub-tropical
Net 20 " Accidental . I
Met 21 % of locations |5[] Desert
He: gg " Mobile - |
& % of situations I ontinental temperate
Met 24 {+ Broadcast o0
Net 25 " Maritime temperate over land
" Maritime temperate over sea

Figure 2 - UHF Interference properties

Setting up the Systems

Systems define the radio settings for each transmitter and at least one will need to be changed for
each model produced. The first system will define the “mobile” receiver, and the second the
currently modeled repeater. The next few can be filled with example repeaters (50w at 50’, etc).
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Modeling a repeater
First determine your band and interference criteria
In this example we’ll be modeling a UHF, with a 39 dBu service contour and a 21 dBu interference

contour.

First Setup a new unit with the lat/lon of the subject unit.

x
NI4C-ST Pete a| MName Elevation (m] oK
Mobile unit | |acasv L‘ 6
KK4RVS
N4PSK-443.9 .

— Position Clear
WB4DT £ 26°54'00.0"N 080°1612.0"w/
Copy | ELIEUY Paste |
Undao unit
[ Locked
Enter LAT LON or OR& Move up
Move down
Place unit at cursor position
Export
Place cursor at unit position Import
Unit 22 —Style - Unit B Sort
Unit 23
Unit 24 ¥ Enabled " Left @ Centte ¢ Right apply st
H::: gg ™ Transparent
Unit 57 ™ Nolabel BackColor ForeColor ¥ Small font
Unit 28 Icon 16%16 pixels
Unit 29
Unit 30 A ] ] gﬂ!
Unit 31 _|
Unk_J2 ™ Show only units that are members of a visible network

Now draw a new map, with this unit at the center. Note the extents 400x400km, some VHF and
Low band may require a larger map to plot the interference area. The “adjust Units elevation”
should be checked, as it will use the SRTM data to adjust the base elevation at the unit (ASL
height)

12



:@: Properties of .."default.map 5]
— Centre — Size [pixel)
26°54'00.0"N 020°16"12.0"w Width(pixels) Height [pixels) EelreEh
ELIELY |1 024 1024
Latitude Longitude
|28.9 -80.27 ~ Size (km) Cancel
Width(km) Height (km)
Use cursor position |4IZII]. 00 |400' 00 Top Left
28°41'53"N
World map — Elevation data source 0821717
Drive or path Top layer Top Right
Select a city name INone LI 3 Browse... 28°41'53"N
—_ 1| 07811507
Enter LAT LON or GRA [Nore =] |c Browse.. || Batom Left
25°068'01"N
|None LI |c Browse... 0821717
|None LI |c Browse... ggftoosn.]mﬁ.'.?qht
) . . 078*15'07"w
e ISHTM LI |c:\geodata\srtm1 Browse...
[~ Merge pictures L ~ Bottom laver Resolution
gep IV lgnore missing files ouom 1ayer | 390 & m/pixel
[~ Force gray scale Initialize matrix with elevation (m) |5 1265 arcsecond

Now click and extract the map and go to picture properties.
Select White as we want a totally white background which will be transparent in the final
rendering.

13



[ﬁl].."-.,default.png properties ll

— Draw mode

" Gray scaled slope Draw

" Colored slope [absolute)
Cancel
(" Colored slope [relative)

" Keray
" Xeray (inverted)
" Rainbow Colors...

3D picture

Stereo

™ Draw objects Object drive/path
[~ Show cities |c
Font I
[¥ Transparent

Browse...

Elevation data source: default.map

Map statistics: Minimum -3.0 m - Magimum 391.0 m - Average 4.0 m
Fits elevation data in memory

Width=1024 Pixels Height=1024 Pizels

Path:

You will only have to do this once if you're doing more than one model.

Now setup the network to have the mobile user and the unit in the same network, with the mobile
unit have the mobile system, and the subject unit have the “repeater” system.

14



iEgiNetworks properties x|

Paste Net | Cancel | 0K

Default parameters Copy Net

List of all nets

BM
EM-Interference Parameters
VHF

YHF-Interference

220 : ; -Member of UHF-
220-Interference Cistiofiolnds Role of AG4BY

UHF [TNI4C-ST Pete -]
UHF-Interference Mobile unit [Command Zl
300 1 KK4RVS System
300-Interference I N4PSK-443.9

23cm —
23cm-Interference ] WB4DT

Net13
Net 14
Net 15
Net 16
Net 17
Net 18
Net 19
Net 20
Net 21
Net 22
Net 23
Net 24
Net 25

Topology | Membership | Systems | Style |

—Antenna height [m)

o System 97 54
" Other 05

-Antenna direction-

[JUnit 19 Ll View pattern

Now configure the Repeater system to have the proper ERP and antenna height.

The program can calculate this based on the antenna gain (In dBd for our needs!), or preferably
you can insert the calculated ERP as the transmitter power output as the ERP in dBm.

Note the Line Loss is 0 dB, and the antenna gain is 0 dBd (2.15 dBi). The forces the output power
to be whatever there in watts dBd.

[f the system uses a different antenna you can select the antenna from the antenna type selection.
This can be important with the offset dipole antennas, which have a “D” or offset gain pattern.
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x
Default parameters Copy Net Paste Met | Cancel | oK
List of all systems
M obile
Parameters Topology | Membership | Systems | Style |
50w 50°
WB4DT /r
System 5
System B [00 | [Selectfrom VHF . UHF .. ~]
System 7
System 8 System name  |Repeater
System 9
System 10
Sﬁztzm 1 Transmit power (Wat) |350 (dBm) [55.4
System 12
gystem _}i Receiver threshold [pv) |U.1495 (dBm) |-123.5
ystem
gﬁztzm ::g Line loss (dB) IU [ Cable+cavities+connectors |
System 17 -
System 18 Antenna type Iomni.ant Ll View |
System 19
System 24 Antenna gain (dBi) (d8d) [0
System 21
System 22
System 23 Antenna height (m) |97.54 [ Above ground )
System 24
System 25 Additional cable loss (dB/m) |U [ If antenna height differs ) -
Add to Radiosys.dat | Remove from Radiosys.dat

The first model will be the interference model.
Do a single polar model, with the Center Tx - Mobile Rx, which is modeling the received field
strength at the mobile unit.

The radial range is typically 200km, but may need to be longer on high elevation systems and/or
low band.

Select a color for the interference, and that it should be a solid color, with a fill area.
Enter in the value for interference criteria on the threshold and select dBuV/m, which is another
way to say dBu.

After this completes it will ask if you want to keep it in a new picture, select this.
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" Keep in actual picture
(+ Keep in a new picture

" Keep volatile

" Donot keep

Now Save this picture in the C:\PLOTS directory, and create a directory in the format “FREQ
CALLSIGN” to save them in.
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2. ..
2]
Savein: [ () 444.400 AG4BY R =

E‘

My Recent
Documents

Desktop

2

My Documents

My Computer

&
&
s File name: |444.400 AG4BY 21 dBu Interference Contour j | Save I

Places
Saveastype:  |Picture File [PNG) ~| Cancel |

Save the file, and the next dialog will pop up. Ensure white is transparent and Optimization of
color palette is checked. This will make a PNG with only the green area solid.

_I_l."Save picture - Options

[v Mwhite is transparent

Opacity

v Optimization of color pallette

Model the service contour

This next step is modeling the service contour and is similar to the prior steps.
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First go back to the white picture from the window menu.

Select the single polar radio coverage with the network being the service contour network this
time. Change the color and the Threshold to the appropriate threshold.

:Q‘:Single polar Radio coverage : x|
. Centre unit | AGABY ~] Do

Mobile unit | bobile unit ~|
Cancel
Network |UHF ﬂ
— Link Direction — Radial range [km]
* Centre Tx - Mobile Rx - e
" Centre Rx - Mobile Tx mimum SHimum
" Worst case IU.U1 L
— Plot —Azimuth range [°)
M I::|:|||:((
I~ C.ontour 2 —, Minimum M aximum Step
[V Fill area ’ . IU |380 l1
vV Solid
[T MNetwork style
™ Rainbow —Antenna pattern
™ Blur Col v Use network antenna settings
olor
™ Complete.way
I omni.ant j
— Threshold
(=5 |_ Auto set
£ S-Unit F View pattern |
" dBm o
|39
. Y To r IV Draw backaground

(& dBy\/m ET I” Draw ¥ Smal

™ Save coverage data [TXT)

Keep in a new picture

19



Keep coverage in picture ?

" Keep in actual picture
(+ Keep in a new picture
" Keep volatile

" Do not keep

Save picture as

20



e —— - . -

Mew networks

Open networks Ctrl+0
Save networks Ctrl+5S
Save networks as...
Metworks properties Ctrl+N
Unit properties Ctrl+U
Open map

Save map as...

Map properties Fa
Previous map

Next map

New picture

Open picture

Save picture as...

Picture properties  Chrl+I
Print Ctrl+P
Exit
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&

My Recent
Documents

©

Desktop

My Documents

My Computer

My Network.
Places

[v white is transparent OK
Opacity I255
v Optimization of color pallette
Savein: | () 444,400 AG4BY ~ - @®ckE-
:]444.400 AG4BY 21 dBu Interference Contour.png
%] 444,400 AG4BY 39 dBu Service Contour.png
File name: [442.400 4G 4BV 33 dBu Service CortouJNRG NN IR |
Save as type: IF‘iclute File (PNG) LI Cancel |
Z
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Evaulating the results in google earth

First we need to create a zipfile of the plots and export it to your desktop or if running it in a
windows natively, just skip to opening the KML file directly.

144 400 ACARY] ] @] _] 444,400 AG4BY.zip
Open /KB
Explore
Search...
7-Zip »

Sharing and Security. ..
B Add to archive...
¥ Add to "444.400 AG4BY.rar"
& Compress and email...
& Compress to "444.400 AG4BY.rar" and email

Send To d €3 Bluetooth device
Cut B Compressed (zipped) Folder
Copy (2} Desktop (create shortcut)
Create Shortcut @ Evernote
Delete ) Mail Recipient
Rename q
() My Documents
Properties

@ TeamViewer
&1 WiInSCP (for upload)
.») TARC Quantar SW (D:)

Now transfer that file to your computer and open each kml in google earth.
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The average radius of the service contour and the interference contour can be measured and
added in the coordination database.

Ruler
Path  Polygon Circle  3Dpath 3D polygon

Measure the distance between two points on the ground

Map Length: 49.31 Kilometers <] el
Ground Length: 49.31 image Lan el 5
Heading: 285.49 degrees © 2017 Google

Google Earth

g 7 ;
Mouse Navigation Save Clear 27°02'29.20" N 80°27'03.11"W elev 35ft eye alt160.03 mi

=l
Data SIOTNOAR; UISTN:
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N ri’alr\n Bay

oLeh|gh Acres

Path Polygon Circle 3D path 3D polygon

Measure the distance between two points on the ground

Map Length: 100.62 Kilometers B

Ground Length: 100.62 Image Landsat} Copernicusii Sy7i8
Heading: 266.40 degrees © 2017 Googleri.. Ik G I E
oogle Eart

e 2
Data SIOTNOAATUS"NavysNGA iEB

| Mouse Navigation 27°02'29.20"N 80°27'03.11"W elev 35ft eyealt160.03 mi

In this case we find the Service radius is about 50km and the interference radius is about 100km.
We do not consider the over water part, and are ignoring the parts up on the mid Florida ridge.
These contours are only for quick searching in the database for close frequencies. The models will
govern the actual use of a frequency by a coordinated system.

Modeling Co-Channel adjacencies

Co channel adjacent systems start as a model of all individual systems, which are then overlaid in
Google earth.

Open the appropriate CO-Channel systems in Google earth to evaluate. In this example we are
evaluating the middle system in red and yellow against the two existing systems in green and blue.
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Py
West Palm-BeaEh &]

i

Image Landsat / Copernicus
© 2017 Google

Data SI10, NOAA, U.S. Navy, NGA, GEBCO

Tour Guide 26°21'50.29" N 82°05'33.87"W elev -27ft

Using the Places dialog, uncheck and check the appropriate images and examine for overlap of the
service contour of one and the interference contour of another.

In this case the system in Key Largo is not going to have the proposed interference contour of the
Golden Beach system overlap it.
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(g 7

The same is true for the interference contour from Key Largo on the service contour of the
proposed system.
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Now looking at the incumbent system in Jupiter Farms, it service contour is only slightly
overlapped by the interference contour of the proposed system.

\A ‘\\\
\ Wellington

28



Note the overlap of the northern systems interference contour on the proposed system'’s service
contour.

il

=

ton Beach

ocg t Lauderdale

|
,_L“D
I

. Q’embro.ke Plnes S

This is typically not acceptable, however most the overlap is over water so this new proposed
system should not interfere with the established systems, but the north system may interfere with
it.

Modeling Adjacent channels on VHF systems

TBD, basically modeling the adjacent channel with a signal strength of (50,10) 42/44dBu, so that
an adjacent channel contour doesn’t overlap the service contour of any adjacent channel users.
The idea here is the
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