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1. Example Path Profile

Objective: Add basic facility information to the Fixed Facility database and draw a
path profile.

Procedure: Draw a path profile between the sites:

Transmitter at:

Training Centennial Site

39 33 09 N latitude

104 44 51 W longitude

(WGS84 coordinates)

455MHz

Antenna center 50 ft Above Ground Level

Receiver at:

Training Aurora Site

39 43 42 N latitude

104 57 18 W longitude

(WGS84 coordinates)

455MHz

Antenna Center 30 ft Above Ground Level

Note that all values and settings discussed in this article are for illustration purposes
only. It is important for you to determine the particular settings and values applicable

to your equipment and application when using TAP.
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1. From the TAP6 menu, click the Path button:

€ SoftWright Terrain Analysis Package (TAP) l BN

File Path Area Map Intermod 3DDisplay Utilities Configuration Editors Help

Map 30D Refresh

s
- Recent Path Studies
Recent MAP Studies
-Recent Intermod Studies

2. The HDPath form is displayed:
(# sorwright HDPath Revazs - e o - = - - > [E=RIER)

File Configuration Help

1= = o N T T R ed
Fézed Facdiy - Fransmid Path: 75.68 km; Azimuth 359.65, Angle -0.50; Reverse 179.65, &ngle 0.50 Frvod Facdity - Recesn
ﬁ: +| =[] =i B&E | = ﬁ: +| == =l &|& §|‘

~Desciip ] sDescip 1
[ Site 1 [ Site 1
T ] il ]
T itter Losses ——————————————— cT itter Losses 1
Ll itter A 1 il itter A 1
R i A [Primary]) 1 rR T A [Primary] 1

Receiver Losses [Primary) ————————
[ Receiver Gains [Pimary) |

[ Receiver Losses [Primary) ——————
| Receiver Gains [Primary) |

 Receiver Antenna (Diversity) ) [ Receiver Antenna [Diversity) |
R i Losses [Dit ity] 1 rR T Losses [Dit ity] 1
~ Receiver Gains [Diversity) ]  Receiver Gains [Diversity) ]
mhiccel ] 1813 | | | | | | 1513 | [ Reced ]
 Receiver Digital Specs ———————————— Okm  10km  20km  30km  40km  S0km  GOkm 75.68km [ Receiver Digital Specs ———————————
; Filing Ink tion | Filing Inf i ]
~ Path Seftings
+Expand All - Collapse All
| Units
| Topo Data
| Fresnel
| Propagation Model
E Records | Surface Features & Records
IDEMD Cheyenne Mountain Test Facility j [Land Use IDEMD Castle Rock Test Facility ed LI
4 | L3 | 4 »
New | Edit | Copy | Delete| Save |Cancel New | Edit | Copy | Delete| Save |Cancel
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3. Note the four basic areas of the form:

e The Fixed Facility for the transmitting site is shown on the left side of the form.

e The Fixed Facility for the receiving site is shown on the right side of the form.

e The parameters for the path profile are shown in the lower half of the center of the

form.

e The path profile graphic is shown in the upper half of the center of the form.

4. (Depending on the configuration of your TAP software, a default path may be shown
when the form is loaded, or a blank graphic. If a default path is shown, just ignore the
graphic and follow the steps listed below.)

5. To add a new facility to the Fixed Facility database, click the New button at the bottom of
the Fixed Facility interface on the left (Transmit) side of the HDPath form:

® SoftWright HDPath Rev 835

File Configuration Help

e & ww| /|6 lemiese] 2 8| Dl ?

Fived Facity - Fransmif

= == =l &8 = S

Description

Site

Transmitter

Transmitter Losses
Transmitter Antenna
Receiver Antenna [Primary)
Receiver Losses [Primary]
Receiver Bains [Pnmary]
Receiver Antenna [Diversity)
Receiver Losses [Diversity)
Receiver Gains [Diversity)
Receiver

Receiver Digital Specs
Filing Information

E Records

()

Copy | Delete
Weate a new facility record |

Path: 79,68 km; &zimuth 359.65, Angle -0.50; Reverse 179.65, &ngle 0.50

2688
2625
2563
2500rm—
2438m—
2375
231 3
2250m—
2188m—
21 28m—
2063m—
2000rm—
1538m—
1875m—
1813

—2E88m
—2625m
—2563m
—2500m
—2435m
—2375m
—2313m
—2250m
—2188m
—2125m
—2063m
—2000m
—1538m
—1875m

1 1813m
75.68km

| | | | | |
Okm  T0km  20km  30km  40km  50km  EDkm

Fiath Seitings

+Erpand &ll - Collapse Al

| Units

| Topo Data

| Fresnel

| Propanation Model

| Surface Features
I'Land Use

Fixed Feciity - Fecarve

= +|-l= =[] B8] = =

Description
Site

Receiver Antenna [Primaiy)
Receiver Losses [Primary]
Receiver Gains [Primary]
Receiver Antenna [Diversity)
Receiver Losses [Diversity)
Receiver Gains [Diversity)
Receiver

Receiver Digital Specs
Filing Information

B Recaords

‘DEMD Castle Rock Test Facility ed

o 5
|

New‘ Edit | Copy | Delete

6. (Both the Transmitter and the Receiver side of the HDPath form are connected to the same
database. We are just using the Transmitter side to avoid confusion.)

7. When the New button is clicked, a record is created. Notice that the other Fixed Facility
interface (the Receiver side of the form) is dimmed out. You can only edit one record at a

time in the database.

8. If the Description section of the form is not expanded, click the “Description” heading so
you can view the contents of that section.
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9. An ID orindex key is created automatically for the record. Enter the description for the
site, such as “TRAINING Centennial Site”

r ™
# SoftWright HDPath Rev 835 —— — S— —— - - — - -

File Configuration Help

Sld| 8| z®| 2@kl gl @ S| o|@| 2

Fived Facdity - Transowt Fath 75.68 km; Azimuth 35955, ngle 0.50; Fieverss 173 65, Angle (.50 Fivod Facsity - Becoie
’V & & T & ’V S|&E T &

Descripti D |
1o (TR CSite ]
Deso [TRAINING Centenrial Sitd [l !
Transmitter Losses ——————————

i Uiate | aEac C F—
i T Antenna !
[ Site 1 [ Receiver Antenna (Primary) ————
- Transmi | [-Receiver Losses (Primary)—————
T itter Losses ]  Receiver Gains [Primary) ————
T L R — [ Receiver Antenna [Diversity) ———

- Receiver Antenna [Primary) ————
 Receiver Losses [Primary) ————

[ Receiver Losses [Diversity) ————
[ Receiver Gains [Diversityl ———

 Receiver Gains [Primary) ———— 1813 | , , , , , : 1813m CReceiver—
[ Receiver Antenna [Diversity) — ) Okm  10km  20km  30km  40km  S0km  G0km 75.68km C Receiver Digital Spees ———————
 Receiver Losses [Diversity) ———— : - Filing Inf i 1
[ Receiver Gains [Diversity) —————— [l Settings
T ——— +Expand Al - Colapse All
[ Receiver Digital Specs .
[hilingllnfidmati 1 [Units

[Topo Data

| Fresnel

| Propagation Model

7 Records | Surface Features E Recards

[DEMO Cheyenne Mountain T est Facity [Land Use [DEMO Castle Rack Test Faciliy ed |

E
Al | A »

Plew

Edit | Copy | Delete| Sawve |Cancel MNew | Edit |Copy Delete | Save |Cancel

10. If necessary, click the Site section so you can view the contents of that section. Since the
coordinates we have are WGS84, and that is the default datum, it is not necessary to
change the setting. For other coordinate systems you could click the Coordinate System
lookup button (*...”) to select a different system:

e P ———— - — — g‘
% SoftWright HDPath Rev 835 T o o B - W —_—

File Configuration Help

S| 8| =] 2|o|sl+| we=lnln 2] S| &l 2

Fised Faciity - Transmi Path: 75.68 km: Azimuth 35965, Angle -0.50; Reverse 173.65, Angle 0.50
’7 i &|E| ™| &

 Descripti = D |
1] [ L Site .
Desc [TRAINING Centerrial Ste I Ll ]
[ Transmitter Losses ——————————

Edi Date [3723/2013 6.05:38 PM L
CT Antenna——————

~ Site

Latitudel
Lungiludel
0

[ Receiver Antenna [Primary] ————
[ Receiver Losses [Primary) ——————

[ Receiver Gains [Primary) ——————
- Receiver Antenna [Diversity) ——

[ Receiver Losses [Diversityl ————
[ Receiver Gains [Diversiy) ——————
1813m CReceiver ————

LL84 : w5584 Lat/Long's, Degress, -

==y +

Site Elev .

T i 0 1918 Okm 1U‘km ZDLm EDLm 40Lm SDLm EDLm ' 75.68km  Receiver Digital Specs ————
- Transmitter Losses |l e - Filing Informati ;
[ Ttansmitter Antenna ————— +Expand Al - Collapse Al
[ Receiver Antenna (Primary] ————
||| cReceiver Losses (Primary)———— _
[ Receiver Gains [Primary) —————— [Units
M| - Receiver Antenna Diversity) ——— [Topo Data
[ Receiver Losses [Diversity) ———— | Fresnel
I~ Receiver Gains [Diversity) o=l e ion Model
7 Recoids | Surface Features & Records

IDEMD Cheyering Mourtain Test Facility [Land Use IDEMD Castle Rock Test Facility ed hd

=]
Al | A »

Mew | Edit | Copy | Delete| Save |Cancel New| Edit | Copy Delete| Save |Cancel
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11. The Coordinate System selection form is shown below:

Select Coordinate System

Group I Latitude/Longitude [LL] j

Coordinate

Syghem I LLE4 j

Description [ | a4

WS84 La
D atum: WiEas s
M entar Saftware
DEGREE

.-"I:Ir'IEIIS, Degrees, -180 == +180

Cancel | Continue |

12. Enter the coordinates of the Centennial site:
39 33 09 N latitude
104 44 51 W longitude

& - — j— - — - — B
® SoftWright HDPath Rev 835 ...:. - - - G — E‘M

File Configuration Help

Gl S| w0 k] s # )] S e 2

Fizpd Faciity - Fransmit Path: 17,25 km; Azimuth 216,49, Angle B.69; Reverse 36.42, Angle -6.69 Fézoad Facsiity - B
’V i &|&| | S ’V i

I (0000031 CSite
Desc |TRAINING Centerinial Site | CT i
il itter Losses
Edit Date [3/23/2013 E:0%5:36 Pt —

CT
Site ch I Ant [Primary]
Lalitudel 39339.00N CBeceiver Losses [Primary] ————
[04 44 51.00 W] CBeceiver Gains [Pimary) ——————
Longitude| 1L 5100 R . n [Di it :
I;\;?i:‘l;\rt'lﬁss‘i Lat/Long's. Dedrees. -180 _l R iver Losses [Di ity] |
Receiver Gains [Diversity]
it Elev | [ =] ;In - :
T P . C Beceiver Digital Specs ————
T L T —  Poatt Sottin CFiling Inf b .
[aliansmitorinichn oy +Espand &l - Collapse Al
Ch A [Primary] |
Receiver Losses [Primary) ——
Receiver Gaing [Primary) ———— | Units I
[ Receiver Ant [Diversity] . | Topo Data
Ch 1 Losses [Di ity) ] | Fresnel
rR 1 Gains [Di ity] 1= | Propagation Model
7 Records | Surface Features B Records

IDEMD Cheyenne Mourtain Test Faciliy |'Land Use IDEMD Castle Rock Test Facility ed ;I

[
al 0 l

-

Newl Edit | Copy | Delete| Save | Cancel Mew: | Edit | Copy | Delete] Save |Cancel
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13. When the coordinates are entered, you can click the Site Elevation lookup (“...”) button to
get the elevation from the available topographic elevation data files:

[ — — - - — - 1
# SoftWright HDPath Rev 835 - - — B el — (o[
File Configuration Help

Sl 8 #w| slelel4 weasix 2 85 8 el 2

Fizged Facaily - Framimit Path: 17.25 km; Azimuth 216.49, Anale 6.69; Reverse 36.42. Angle -6.69 Fraed Facdity - He
“: : &&= { :

D =R ] D P :
ID IDDUDUB1 [ Site ]
Desc [TRAINING Certerrial Site u [alianEi ]
CT itter Losses |
Edit Date [3723/2013 50536 il O

C |
~Site [ Recer A (Primary] ]
Lat\tudel 3933 9.00M [ Receiver Losses [Primary) —————
r Receiver Gaing [Primary] —————
Longiude| 104 44 51.00W/ CReceiver Ant D] |
LLB4 : WG5E4 Lat/Long's, Degrees, -180 _I [ Receiver Losses [Di - .

== 41 4l
— L Receiver Gains [Diversity) :
Site Eley |HEERE R LC CRecer I

T 0 [ RHeceiver Digital Specs —————————
B -
il itter Losses ] . Foath Geotti Filing |
Her A

EUEDE - 1 +Espand &l - Collapse &l

ch Ant [Primary]) 1

CReceiver Losses [Primary)l —————

r Receiver Gains (Primary) ———— [Units

ch i A [Di ity) | | Topo Data

[ Receiver Losses [Diversity) | | Fresnel

rReceiver Gains [Diversity] 1= | Py ion Model
7 Records | Surface Features B Records
IDEMD Cheyerine Mountsin Test Facility d [Land Use IDEMD Castle Rock Test Facility ed ;I
A | 4] )

Mewe | Edit | Copy | Delete| Save |Cancel [y | Edit | Copy | Delete| Sawe |Cancel

= = = —— —

14. Next to the Site Elevation Lookup button, you will see “CALC,” indicating that the
elevation was calculated from available topographical data. If you have a known elevation
for the site from a map, survey, or other source, you can enter the value manually. It
would then say “SPEC” next to the button.
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15. In the Transmitter section, enter the frequency (455MHz):

F - — — — i g‘
® SoftWright HDPath Rev 835 - e o W - ==

File Configuration Help

Sl 8 #lw| 2=l piNenm @ alE S ol 2

Favod Fociity - Framami Path: 17.25 km: Azimuth 216.49, Angle B.69; Reverse 36.42, Angle -6.69 Fiézoat Faciily - Fe
[ : & E| T S [ :

1D (0000031 CSite
Desc | TRAINING Centerinial Site | cT it
T itter Losses
Edit Date [3/23/2013 E:0%5 36 P C ! >

CT
—Site Ch i Ant [Primary]
Lalitudel 39339.00M r Receiver Losses (Primary) ———
C RBeceiver Gaing [Primary) ————
Longitude| 104 44 51.00°w BT Diversi
LL8d : 'WGESES Lat/Long's, Degrees, -180 R i i
==> +130 —I C Lozses [Dj ]

iver Gains [Diversily)
Site Elev [053 15 [i vIJCALC ;." -

C Beceiver Digital Specs ————
r Filing Inf i ]

M

- Path Setti
+Expand &l - Collapse Al

| Units

| Topo Data

CF iver A [Primary] ] | Fresnel
CReceiver Losses [Piimary) ——— - [ Propagation Model

7 Records | Surface Features B Records

IDEMD Cheyenne bountain Test Facility | Land Use IDEMD Castle Rock Test Facility ed LI

=]
i N i :

Newl Edit | Copy | Delete | Save | Cancel Mew: | Edit | Copy | Delete] Save |Cancel

16. The frequency value is needed when a profile is drawn if we want to see the Fresnel zone
clearance along the path. (Additional information will be added later.)
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17. In the Transmitter Antenna section, enter the antenna height above ground level (50 ft
AGL). Note that you now have multiple sections open. You may wish to collapse the
Description, Site, and Transmitter sections, since you are done entering information into
these, for now. You can expand/collapse each section by clicking on the section title.

' ——
® SoftWright HDPath Rev 835

File Configuration Help

Gl S| w0 k] s # )] S e 2

Fizpd Faciity - Fransmit Path: 17.25 km; Azimuth 216,49, Angle 0.60; Reverse 36.42, Angle -0.60 Fézoad Facsiity - B
’V i &|&| | S ’V i

[l ] = [l 1
[ Site 1 [ Site 1
T ] — il ]
T itter Losses il itter Losses 1
T i CT i |

1

iver Antenna (Pri
At Hot [ ~1[a6L ~ C )

CBeceiver Losses [Primary] ————

Antenna I CBeceiver Gains [Pimary) ——————
Receiver A [Diversil

C ] ]
I cR I Losses [Di ity] 1

Maj Lobe] [eea =] %] - CRecsiver Gains (Diversity] .
Cliizs] ]

Mounting

. C Beceiver Digital Specs ————
Orient; tdech Tilt CFiling Inf . .
Elec Tily Azimuth) - Palh Seftin

I Inverted[~ Pl [None - +Expand Al - Callapse Al
Hide preview  Azim Elew
i | Units
| Topo Data
| Fresnel
- | Propagation Model
7 Records | Surface Features B Records
IDEMD Cheyenne Mourtain Test Faciliy ;I |'Land Use IDEMD Castle Rock Test Facility ed ;I
o B A »
e | Edit | Copy | Delete| Save | Cancel Mew: | Edit | Copy | Delete] Save |Cancel
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18. At the bottom of the Fixed Facility interface, click the Save button to write the new record
to the database. (The Cancel button is used to abandon the changes made to the record.)
If you just entered a value in a box, be sure to click in another box prior to saving. This
will ensure that the value is saved.

' JE— — — - s = —— Bl
® SoftWright HDPath Rev 835 . =5 - [r— [E=RlER )
File Configuration Help
ald| 8| 8| 2@l lS|mlnm @2 Q)5 8§ el 2
Fizpd Faciity - Fransmit Path: 17.25 km; Azimuth 216,49, Angle 0.60; Reverse 36.42, Angle -0.60 Fézoad Facsiity - B
’V i &|&| | S ’V i
D ] = b ]
[ Site 1 [ Site 1
[l ] T ]
il itter Losses 1 il itter Losses 1
T i o1 Her A .
—— ch ] Ant [Primary] 1
AntH 5L| 00| Ill 'I ABL
ik CBeceiver Losses [Primary] ————
Antenna Ii l—  Receiver Gains [Pimary) ———
[ Receiver A [Diversity] ]
I cR I Losses [Di ity] 1
Maj Lobe] [eea =] %] - CRecsiver Gains (Diversity] .
Mounting ch ! I
C Beceiver Digital Specs ————
Orient; tdech Tilt . .
=  Filing 1
Elec Tily Azimuth) - Palh Seftin
Inverted™ Pal INune - +Expand All - Collapse Al
Hide preview  Azim Elev
| Units
| Topo Data
| Fresnel
- | Propagation Model
7 Records | Surface Features B Records
IDEMD Cheyenne Mourtain Test Faciliy ;I |'Land Use IDEMD Castle Rock Test Facility ed ;I
o ol « »
I e | Edit | Copy Delete{ SavE}Cance\ Mew: | Edit | Copy | Delete] Save |Cancel I
|Save the current record! |
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19. On the Receiver side of the form, click the New button to create a new record:

r = — - — - !j‘
# SoftWright HDPath Rev 835 el - - - - - - "

File Configuration Help

Sl 8 #w| slelel4 weasix 2 85 8 el 2

Beceorn A

Ant Hgtlm Ift v"AGL - CF [Primary)

| Receiver Losses [Primary) |

Antenna I  Receiver Gaing [Primary) ———————
ERr [Diversi

R ty)

Fizged Facaily - Framimit Path: 17.25 km; Azimuth 216.49, Anale 0.54; Reverse 36.42. Angle -0.54 Fraed Facdity - He Z
ﬁ:+-z;imasrg§ ﬁ;+-;;imas*n§‘
b = rb ]
[ Site ] [ Site |
rT i 1 T ]
T itter Losses ——————————————— CT itter Losses |
T Her Ank ol itter Anh .
]

1

I R T Losses [Dit ity] |

Maj Lobe] [aga =] %] ] - Receiver Gains [Diversity) |
[ Recer ]

Mounting

| Receiver Digital Specs |
Orignt tech Tilt Filing Inf n
5 [ Filing |
Elec Tily Azirnuth - Fah &

Ireverted™ Fal INone vI +Expand &l - Collapse &l

Hide preview Azim Elev

[ Units

| Topo Data

| Fresnel

- | Propagation Model
7 Recards | Surface Features 7 Recards
ITHAININE Centennial Sits d [Land Use IDEMD Castle Rock Test Facility ed ;I
K |+] 1 »
New | Edit | Copy | Delete| Sawve |Cancel i Edit | Copy | Delete| Sawve |Cancel
Create a new facility record| |
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20. Enter the parameters for the other site:

Desc: Training Aurora Site
Latitude: 394342 N
Longitude: 104 57 18W
Datum: (WGS84 coordinates)
Receiver Frequency: 455MHz

Receiver (Primary) Antenna: 30 ft Above Ground Level

i . —— . — W— — = _—— —
# SoftWright HDPath Rev 835 - & - D o [
File Configuration Help

El= IR = e N e e e e e Bl R e

Fived Facilite - Transmif Path: 2643 km; Azimuth 317 69, Angle -4.03; Reverse 137.56, Angle 4.03
’V ; &S| ) &

[ Deserip ] =

CSite |

) 1 ™ S AINING Aurora Site
il itter Losses 1

T i A Edit D1ate | 3/23/2013 £:40:33 FM

At Hgtf50.00 [t =]fesc = - Site

— Latitude| 3343 4200 N
e — Longitude|104 57 18,00
I I ==» +180
Maij Lobe| dBd il_l

LL&4  WE5E4 Lat/Long's, Dearees, -180 J
SteElev[E314%6 [t -] ..|calc
Mounting

Oriert Mech Tilt CT |
Elec Til Azimuth - Puath Seftinm il Losses ]

4!

Inverted[” Pl [None - +Expand Al - Callapse Al CUELE - 1
~R A [Primary]
Hide preview  Azim Elev
Ant Hagt|30.00 Ift '”AGL 'I
| Units AL,
| Topo Data _ Req Field dBu
| Fresnel Antenna
- | Propagation Model

7 Recods | Surface Features

[TRAINING Centervial Sit= ~| |ItandUse

K -

[ i | Edit | Copy | Delete | Sawve | Cancel Edit | Copy | Delete | Save |Cancel
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21. Click the Save button to save the new record:

F - — — — i g‘
® SoftWright HDPath Rev 835 - e o o - ==

File Configuration Help

Gld| 8| #w| o]kl s # . S oel 2

Fivod Facility - Francmit Path: 26.43 km; Azimuth 31769, Angle -4.03; Reverse 137.56, Angle 4.03 Fézoad Facsity - B
Bl i alel =l &l [t

Desc |UEEIRIRIER it
itter Losses

-T i A Edit D1ate | 3/23/2013 £:40:33 M
~ Site
AﬂnglIﬁU oo I[l 'I AGL -

Latitude| 33 43 4200 N

fftamm Longitude[104 57 18.00%

LL&4  WE5E4 Lat/Long's, Dearees, -180 J

I == +180
[ [aBd =] %
et @ =] %] | SieEley [314% [1 ] .|cac
Mounting

Orient Mech Tilt rTlansmillel—|
Elec Tily Azimuth - Fabh Sertin T ) Losses ]

Iveted ™ Pol [Nore = +Espend &l - Colapse &l [ Transmilie .

- (Primary)

Hide preview  Azim Elev
Ant Hgt|30.00 Iﬂ v"AGL 'I
| Units ik
| Topo Data Feq Field dBu
[Fresnel Antenna l—l—
- | Propagation Model —_— -
7 Records | Surface Features 8 Records

[TRAINING Centerrial Sit= [Land Use JDEMO Castle Riock Test Facilty ed |

=
o ol « »

Newl Edit | Copy Edit | Copy De\et@(:ancel

I 1 he current rec

Delete | Sawve |Cancel [ewr

22. Click the Draw button (the small pencil icon on the toolbar at the top of the HDPath form)
to draw the profile:

r — N
# SoftWright HDPath Rev 835 . = -.::. - .- ==

File Configuration 5
sl & ¢l )olols] mrlslsls 2] QF S olel 2|
-‘ Path: 26.43 km; Azimuth 317,69, Angle -0.50; Reverse 137,56, Angle 0.50 "&M:min&{f’é-ﬁﬂriﬂ: . s —

Fived Facility - Trans)
ofoomoos ooz
Dess [TRAINING ContermialSte | [ P TRAINING Auroia Site m
EditDate 232073 63806PH EdiDate [MZMEE 7T
i~ Site -~ Site
Lattude 39335000 Lattude] 394342000
LongitudelW LongitudelW

LLB4 : WiE584 Lat/Long's, Degrees, -180 _I LLB4 : WiE584 Lat/Lang's, Degrees, -180 _I
==> +180 ==> +180
SiteElev [605215 [ - . |caLc sieEly [571456 [t +] |cac
[ Transmi ] [ Transmi ]
T itter Losses | = w—— T itter Losses |
itter A ter A
&l 2 = ] +Expand Al - Collapse Al EX 2 = 1
CReceiver Antenna [Primary) —————  Receiver Antenna ([Primary) ————————
rReceiver Losses [Primarny) ————  Receiver Losses (Primary) ———————
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23. The path profile is drawn, and when you move the mouse over the graphic, the location of
the mouse on the path is shown in the “Mouse Location on Path” form:
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24. Click the Zoom button on the top toolbar.
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25. When you click that button you will be prompted to draw a box (mouse down for one
corner, drag to the opposite corner) to zoom into the profile:
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26. You can Right-Click to cancel the zoom out and restore the original scale.
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27. To see the reverse path, click the Reverse Path button:
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28. The path is drawn from the Aurora Site to the Centennial site.
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29. Note that the Fixed Facility records have separate data values for the Transmitter Antenna
height and the Receiver Antenna height. Since we have not yet entered a value for the
Transmit Antenna height at the Aurora site or for the Receive Antenna height at the
Centennial site, the path profile is drawn with heights of zero at each end.

30. Also, since no transmitter frequency was entered for the Aurora site (only the receiver
frequency), no Fresnel zone is shown for this path. The transmitter frequency is used to
determine the Fresnel zone on the profile.

31. Click the Reverse Path button again to restore the Centennial to Aurora path profile.
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32. In the Path Settings section of the form (below the profile graphic) click the Topo Data
header to expand that section:
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33. Enter a different earth curvature value, 0.667, (“2/3 earth™). Click the Draw button to
redraw the profile with the new setting:
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34. You can see that the earth curvature reference line at the bottom of the graphic shows the
increased effect of the new value.

New‘ Edit | Copy New‘ Edit | Copy | Delete

4

35. You can also see that more of the Fresnel zone is obstructed with this value of effective
earth curvature. Different values of earth curvature are used to represent different values
of atmospheric conditions and the resultant refraction effects.
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2. Calculate Path Profile Field Strength

Objective: Compute RF field strength values on a path profile.

Procedure: Add transmitter information to the Fixed Facility database record for the
TRAINING Centennial site created in Lab 100 and compute field strength at
the receiver location on the path as well as at points along the path.

The additional necessary transmitter information includes:

Transmitter Power Output (TPO) | 10 Watts
Losses: | 0.5dB Connector Loss

Transmission Line Type: | Andrew LDF2-50 3/8” Foam

Transmission Line Length: | 65 feet
Antenna Library File: | Celwave Base Station VHF-UHF

Antenna Description: | ALR10-A PENETRATOR FOR
UHF WIDEBAND APPLICATIONS

Note that all values and settings discussed in this article are for illustration purposes
only. Itis important for you to determine the particular settings and values applicable
to your equipment and application when using TAP.
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1. In HDPath, select the sites to view the profile between the Centennial site and the Aurora site
(created in Lab 100):
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For the start of this example, be sure the “Use Surface Features” box and the “Include Land Use
Data” box are not checked.
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2. To add more information to the Centennial transmitter site, be sure that is the site on the
Transmit side of the HDPath form and click Edit:
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3. Inthe Transmitter section of the facility, set the units to W (Watts) and enter the TPO of 10
Watts:
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4. In the Transmitter Losses section, enter 0.5dB for connector losses in the system.
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5. In the Transmitter Losses section under Line 1, click the lookup (*...”) button to select the
transmission line you want to use:
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Receiver Losses [Primary) ———
Receiver Gains (Primary) ———— |
[ Receiver Antenna [Diversit) —————

Receiver Losses [Diversity) —— l
r Receiver Gains [Diversity) ————

Combiner de
Misc 1 dB
Misc 2 dB

Line 1 l—l—

1500 \ ‘ Jpoam | [ eceiver f
I Ok 10km 20km 2B.43km  Receiver Digital Specs ——
o - CFiling i ‘
Loss dB  455.00MHz [ Fath Sefiings
+Expand Al - Collapse Al
Line 2 I
l— | Fresnel =
— | Propagation Model r
Length III I
end - _I Surface Features
Loss 4B 455.00MH: [~ Use Surface Features
-
C:\Jsers\Public\DocumentshSWTAPBVSURFACE T raining. DBF J
BlzeEds E:\Users\Public\Documents\SwWTAPEASIRFACE AT raining 2.DB I Eecoy
[TRAINING Certernial Site | [TRAINING Aurors Sie |
A o A »
Land Use
[~ Include Land Use Data [
Mew | Edit | Copy | Delete | Save |Cancel LUssssIT\A T8 (Revised) LI - Mewe | Edit | Copy | Delete| Sawe |Cancel
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(Note you can also enter an estimated line loss directly. The lookup function is used to select a
particular transmission line type and length to compute the loss value.)

6. Scroll down the list to find the Andrew LDF2-50 3/8” Foam line. Click the line to highlight

It

-

b

Select Transmission Line

-,

Andrew EWZZ0
Andrew FSJ1-50

Andrew FT3-50
Andrew LDF&—50

Cancel |

Elliptical Waveguide, 21.2-23.6 GHz =

lJI,I'4II

ndrew FSJ4-50B 1/2"
LDF2-50

hndrew LDF4-50n 1/2"
tndrew LDFS-50& 7/8"

-?Jl.fall
1-1/

Andrew LDF7-50& 1-5/

Superflexible Foam Dielectric
Superflexible Foam Dielectric
Foam Dielectric 50-ohm
Foam Dielectric 50-chm Lo
Foam Dielectric 50-ohm
High-Temperature Foam Dielectr
4" Fopam Dielectric 50-ochm
8" Foam Dielectric 50-ochm -

0.5 kHz to 12000 kHz Conti
ontinue |

Click the Continue button to select the line type you have highlighted.

The TAP installation includes sample transmission line files. You should verify the current
manufacturer’s specifications for your application.
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7. Enter the length of the transmission line (65 feet for this example):

r
® SoftWright HDPath Rev 835

v — T —

—
— e -

M

File Configuration Help

Fiveod Faoiity - Fransmif
’V E s&E = &

A TOTrT

rT Losses

Circulator l— d

Zonhectar IU.5D 4

Jumper I— dB

Comnbiner I— d

Msc1 [

Misc2[ d
Line 1 [Coet 500 [o1200060%
[Endrew LDF250 3/8” Foam Diele.

Length m J
Loss [TB0 df  455.00MHz

Line 2 l—l—
———

Length Ift - _I
Loss dB  455.00mMHz
8 Recaords
| TRAINING Centenrial Sit= |
k| |
Mewe | Edit | Copy | Delete| Save |Cancel

ald| 8| w8 2@kl pelmlsls) 2 ajF5 8 TRl 2|

Path: 26,43 km; Azimuth 317,69, Angle -0.50; Reverse 137 56, Angle 0.50

"FMFMM -

Losses

CF i [Primary)
 Receiver Losses [Primary] ———
 Receiver Gains [Primary] ————

Ch Ant D ty) |
ch Losses [Di ity] | |
[ Beceiver Gains [Diversily] ]
1600 | | g | CHecer 1
Okm 10km 20km 26.43%km [ Receiver Digital Specs ————
r Filing Inf 1] ]
~ Path Seftings
+ Expand Al - Collapse All
| Fresnel

| Propagation Model

Surface Featuras

[~ Use Suface Features

C:\Usgers\PublichDocumentsh 5w TAPEVS URFACENT raining DEF _I
C:\sers\PublichDocumentsh 5w TAPEVS URFACE S Training 2.0B il

Land Use
[~ Include Land Use Data

Losses| TIA TRE Revised)

El

=

5 Records
| TRAINING Aurcra Site -

K »

Delete | Sawve |Cancel

Newl Edit | Copy

www.softwright.com PO Box 7205 Charlottesville, VA 22906
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8. When you move the mouse cursor out of the box for the line length, the loss value is
computed:

r - _— — = T— = —_— = 0
# SoftWright HDPath Rev 835 P—t— W — (=] 5 i

File Configuration Help

Sld| & =8| /o=l BiNslsm @ /E S8 Diel 2|
Fixed Facdify - Fransmf Path: 26.43 km; Azimuth 317 63, Angle -0.50; Reverse 137.56, Angle 0.50 Fixed Faciify - Fe
[lii--;;inasmé [ :

1878m— —1878m
TTTTE T =

‘ - l CDescrip ]

T Losses .
[ Site 1
Circulatar I dB CT |
Zonnectar IU 50 dB r Transmitter Losses ———
Jumper I dB £l & IHE - 1
ch Ant: [Primary] 1

Combiner I dB
Misc 1 I dB

Receiver Losses [Primary) —————
Receiver Gains [Primary]) —————

Misc: 2| B = i) !
ch Losses [D y] ]

Line 1 [LmsaMD00 01 20000035 R = (Bl (1] ity) |
] ]

rdren LDF250 378 Foam Diele wor— . e |

| |
Okm 10km 20km 26.43km  Receiver Digital Specs ————
Length |E5.00 ft vl
- I=| CFiling Informati .

Loss 4B 455.00MHz - Path Sett
+Espand &l - Callapse al
Line 2
l— | Fresnel b
— | Propagation Model
Lenath ft - J
Surface Features
Loss 48 455.00MHz [~ Use Surtace Features
C:4UsershPublichD ocumentstSw TAPEYSURFACE LT raining DEF J
8Rscords C:4UsershPUbichD acuments 5w TAPEY S URFACE S Trairing 2.08 = 8Rscords
[TRAINING Centenrial Site & [TRAINING Aurcra Site ]
o o o »
Land Use
[~ Include Land Use Data
MNew | Edit | Copy | Delete | Save |Cancel LnssesITlA TRE [Revised) j - Mews | Edit | Copy | Delete | Sawe | Cancel

If you want to enter a loss value manually, this is the box where you would type it. Note that
when you enter a value, the line type information is removed to avoid confusion with computed
values.
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9. In the Transmitter Antenna section, click the lookup (“...””) button to select the antenna you
want to use.

il ~
2 SoftWright HDPath Rev 835 - = | B |G|

File Configuration Help

|| 8] #ln| /|osl+ mlNslnl 2 afF o Dl 2

| Famedf Facdity - Transat Path: 26.43 km; Azimuth 317 63, Angle -0.50; Reverse 137.56, Angle 0.50 Fixed Faciify - Receive

[ #l=]=| la| B8] x| = = *=l=| el B8] x| &

CTETTEY | T, "

Transmitter Losses

Transmitter Antenna

Ant Hat|50.00 it wl|AGL =
Antenna ’7 ’7

———
I Majlobe| E@l J

Maunting

Orient Mech Tilt
ElecTit|  Azmuh| 1600 | | 1600M
Ok 10km 20km 26.43km
Irwverted] ™ Pal [Mone A
Hide preview  Azim Elev Fath Softings
+EwpandAll - Collapse &l
| Fresnel =
| Propagation Model
Surface Features
Radome ,7 a8 v‘ [” Use Surtace Features 1=
C:4UsershPublichD ocumentstSw TAPEYSURFACE LT raining DEF J
8Rscords C:4UsershPUbichD acuments 5w TAPEY S URFACE S Trairing 2.08 8Rscords
[TRAIMING Centennial Site | [TRAIMING furra Site =
Land Use —
‘ ‘ ‘ [~ Include Land Use Data ‘ ‘ ‘ ‘ ‘ ‘
Save |Cancel Losses| T14 TRE [Revised) ~| =

If you do not know the specific antenna you want to use, you can enter a gain value directly in
the “Maj Lobe” box in this section. A manually entered value will assume an isotropic
omnidirectional antenna with equal gain in all directions. If you want to use a directional pattern
(including the vertical plane pattern for an omni-directional antenna), you must use the antenna
lookup function.

The TAP installation includes several sample antenna library files. You should verify the current
manufacturer’s specifications for your application. You can also add or modify antenna library
patterns as described in other FAQs.
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10. Select the antenna library from the list displayed (Celwave Base Station VHF-UHF):

Antenna Library to Open - 31 files S

Fatf

Lot File
Drezcription File -
0404 Bluswave AMSZ0047 DEF
0404 Celwave Base Station 800-300 AMSZ0022 DBF
1404 Celwave Base Station Maximizer AMSZ0023.DBF
1404 Celwave Bage Station Microtenna AkSZ0024 DBF
1404 Celwave Baze Station PCS AkMSZ0025 DBF
1404 Celwave Baze Station Penetrator
1404 Celwave Base Station YHF-UHF
1404 Celwave Microwaye Grid
( | |

Cancel

11. The antenna library will be displayed. Select the desired antenna from the list (ALR10-A
PENETRATOR FOR UHF WIDEBAND APPLICATIONS). Click the selection button at
the left end of the row line to highlight it:

* Antenna Database Lookup: 0404 Celwave Base Station VHF-UHF (AMSZ0027) 54 records L == ﬂ
-
Configuration
Anfenne Manwiaofurer Specs
Antenna Gain [dBd) Low Freg [MHz) High Freq [MHz] -
1500-2-4 High Power Expo | 11.600 167.000 163,000 J
A8 EB0 5700 275000 285 000

(@Y ALR10-A PEMETRATORF 122300 450000 482000
: 11,300 450,000 452,000
ALRT0-07075 PENETRA 11,300 450,000 452000
ALRT0-0T1.5 PENETRAT 11,000 450,000 452000
ALRT0-073 PENETRATON 11,000 450,000 452,000
ALRTOL-OTO PENETRATL[11.300 450,000 452000

Al BAOL-OTN 7R PEFRMFTR: 11 300 ARN NAN AR2 nnn 2

Ant ID: 2002700035 Cancel

A Fat- ALRIEA FENETRATL - Azimutlh Thumbnad Flevafion Fhumbnaid FiFPat ALRIOA FENETRATD

Azimuth |Gain - Angle Gain -
p |0.000 12.300 | -6.000 -3.740

1.000 12.300 -5.000 3120

2.000 12.300 -4.000 7450

3.000 12.300 -3.000 10.140

4.000 12.300 R Y 2000 |11.690

5.000 12.300 -1.000 12.290 =

E.000 12.300 p | 0.000 12.000

F.0o0 12.300 1.000 10760

8.000 12.300 | | 2.000 8,330

9.000 12.300 —d — 2.000 4,060

10,000 12.300 4.000 -4 930

11 nnn 17 2nn i | 455, 0000+ /- |D |MH2ﬂ R nnn e i

e

Click the Close button (near the middle on the right side of the form) to select this antenna.
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12. The antenna gain information and a thumbnail of the directional pattern information are
displayed for the Fixed Facility:

-
& SoftWright HDPath Rev 835

= s e P
— - - . -
File Configuration Help

ald & #|w| |9l il 2 a)d 8 e 2|

Fixed Facdify - Fransmf Path: 26.43 km; Azimuth 317 63, Angle -0.50; Reverse 137.56, Angle 0.50 Fixed Faciify - Fe 3
[lii--;;inasmé [ :ih&ﬁ‘aﬁ‘
1875m— —1875m

T rrr——
T . o ] cDescrip ]
FT e e [ Site |
il i ]

Ant Hot|50.00 - m

Antenna [h{5Z0027 IZDU2TDUD35
ALR10-4 PENETRATOR FOR UF

r Transmitter Losses ————
e N
ch I Ant: [Primary] 1
Receiver Losses [Primary) —————
Receiver Gains [Primary]) —————

Maij LobelE Bd +| %] “Receiver A DR |
Mounting C RBeceiver Losses [Di ity]) ]
Orient Mech Tilt ch iver Gains [Di ity] ]
Eles Tik Azimuthl W— 1 1 ———ifm | leee 1
Inverted— Fal lm Okm 10km 20km 26.43km  Receiver Digital Specs ————
Filing Inf i ]

Hide preview  Azim Elew - Fah 5

K\ +EwpandAll - Collapse &l
I—— | Fresnel
| Propagation Model

Surface Features

Radome I 48 - [ Use Suface Features

C:AUsers\PublichDocumentstS'W TAPENSURFACE \Training DBF J { 8 Records

lR)eeEs CAUsershPublichD ocumentshSWwTAPEASURFACE AT raining 2.DB
[TRAINING Centenrial Site & A [TRAINING Aurcra Site -
B o B »
Land Uze
[~ Include Land Use Data
Mews | Edit | Copy | Delete | Save |Cancel LnssesITlA TR [Aevised] j MNews | Edit | Copy | Delete | Save |Cancel
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13. Click the Draw button again to redraw the path.

—_——F —— — — - — =

r —— o — b
® SoftWright HDPath Rev 835 — e - - - (=] ]

File Configuration Help

S| & #lw| 2|osl4 mimnlss @ alF S| Dlel 2|
Fixed Facdify - Fransmf Path: 26.43 km; Azimuth 317 63, Angle -0.50; Reverse 137.56, Angle 0.50 Fixed Faciify - Fe
[l:i--!;ih'bﬁ‘aé [ :

o] T, T

= Tl = n ]
CTianemiter bossee ——————— CSite )
T ]
At Hat|50.00 i o-|[aGL - cT ilter Losses |
i il i ]
Antenna [520027 |zun2mnu35 C Receiver A [Primary) ]
ALR10-4 PENETRATOR FOR UK ClitgEaie s (Il —————
 Receiver Gains [Primary] ———
i »| X .. e P
Maj Labe/ Bd +| %] oF o) 5 :
Maunting cR iver Losses [Di ity] ]
Drient Mech il (B ECE el BIRETE 1] ]
Elec Tik Aaimuth ®— . ————rigom | CHeceiver— ]
Inverted— Pol lm Okm 10km 20km 26.43km rH-E-CeIVel Dlgll_al Specs ———————
5 r Filing Inf 1
Hide preview  Azim Elew - Path Seftings
\ + Expand All - Callapse Al
N | Fresnel -t
| Propagation Model r
Surface Features
Radome I—dB = [~ Use Surtace Features
C:AUsershPublichDocuments\Sw TAPE\SURFACE \Training. DBF J
8Rscords C:4UsershPUbichD acuments 5w TAPEY S URFACE S Trairing 2.08 = 8Rscords
[TRAINING Centenrial Site & [TRAINING Aurcra Site ]
B | B :
Land Use
[~ Include Land Use Data
Mew: | Edit | Copy | Delete | Save |Cancel Lussasl TI& TRE (Fevised] ;I - Mews | Edit | Copy | Delete] Sawe |Cancel

Note the green line in the Azimuth pattern thumbnail showing the azimuth of the path. The
azimuth value is also shown in the label above the profile graphic.
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14. In order to orient the antenna major lobe of this directional pattern, click the “Set TX antenna
for path” button (the “T” button )

g ——— -— — — — = = — Al
[ softWright HDPath Rev 835 - - & [ e
File Configuration Help

Slgl 8| vl /|o|sl4] BINCIEIE 2 4T

—1850m
oTETTET
‘ =L = —1828m | D 1
il tter Losses 1 Site
T i —teim | © = I
C |
—1775m
Ant Hat|50.00 ft w|[AGL * il Losses —————————
—1780m cT |
Antenna [xh5Z0027 IZDD2TDDD35 —1725m CReceiver A (Primary] |
ALR10-4 PENETRATOR FOR UK —1700m ClitgEaie s (Il —————
[ Receiver Gains [Primary) —————
-| X .. —1E75 o . P
MaiLobe RN |obd »| X[ | m | Diversity] :
ounting —1850m [ Receiver Losses [Di ity] ]
Drent Mech it i ||| L s (L 7ars] ]
Elec Tik Agzimuth | | 1600m C ! - ]
Inverted— Pol Nane - Okm 10km 20km 26.43km ,—H_e-celvel Dlgll_al Specs ———————
= Filing Inf |
Hide preview  Azim Elew - Path Sefn
\\ + Expand All - Callapse Al
| Fresnel i
| Propagation Model r
Surface Features
Hadume & = [~ Use Surface Features
C:AUsershPublichDocuments\Sw TAPE\SURFACE \Training. DBF J
2 Recards CAUsers\PUblichD ocumentss 5w TAPBYSURFACE T rairing 2 DE 2 Recards
| TRAINING Centenrial Site -] | TRAINING &uiona Site -]
A B A »
Land Use
[~ Include Land Use Data
Mewr | Edit | Copy | Delete | Save |Cancel Lussesl T TRE [Fevised) d Mewr | Edit | Copy | Delete| Sawve |Cancel

You may get the following confirmation dialog box. If so, click OK.

[ HDPath -3

TX Antenna Orientation is currently set to 0
This operation will overwrite the value to 317.69

T¥ Antenna Mech Tilt is currently set to 0
This operation will overwrite the value to -0.50

|
N K | Cancel 1
]

You can also enter the antenna mounting values manually if desired.
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The orientation is the adjustment of the antenna pattern from the library (usually, but not always,
with the major lobe to the north). The antenna pattern from the library file is rotated by the
amount of the Orientation value. The azimuth value remains for reverse compatibility.

15. Note that as the TPO value, losses, and the antenna gain are adjusted, the program updates

www.softwright.com

the Effective Radiated Power value. This is the ERP relative to an ideal dipole.

® SoftWright HDPathReva3s T B & o
File Configuration Help
Sld| 8| #|m| /|| sl wiselme @) 4 8 el 2|
Fized Facslity - Franzmif Path: 2843 km; Azimuth 317,63, Angle -0.50; Reverse 13758, Angle 0,50 Fived Faciity - Receive
= +]-l=| Z|a]| B8] | S = +]-l=| xla]| B8] | S|
Transmitter Antenna j
Ant Hat|50.00 ft =||AGL =
Antenna |4k 570027 2002700035
ALR10-4 PENETRATOR FOR Uk
MajLobe[1230  |ded =] X[ |
Mounting
Oriert[ 31769 Mech Tit[05 J
ElecTit  Azimuh[31763
Irwverted™ Pol |Mone -
" . " 1600 1 1 1800m
Hide previgw _Azim Elev Dkm 10km 20km 26.43km
(/ 3 Fath Seftings
A +Expand Al - Collapse A
| Fresnel
| Propagation Model
fiadons i) Surface Features
ERF [ dm jv ‘ [~ Use Surtace Features I
o 4 C:AlzershPublichD ocuments S TAPEVSLURFACE \Training. DBF J o 4
BEEE C:A\UzershPublichD ocuments SW TAPEVSIURFACE \Training 2.08 BEEE
[ TRAINING Centennial Site =l [TRAINING furora Site =
Land Use —
‘ ‘ ‘ [~ Include Land Use Data ‘ ‘ ‘ ‘ ‘ ‘
Save |Cancel Losses| Tl& TRB [Revised) ~| -
|SEVE the current recnrdl

have already saved when you set the TX antenna orientation.)

PO Box 7205 Charlottesville, VA 22906

16. Click the Save button to save the changes to the Centennial site record. (The record may
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17. In the Propagation Model section, select the Longley-Rice model.

@ SoftWright HDPathRevs3s 0 B =

File Configuration Help

Sl & wn| ]l (|| 2] S| o[a| 2|

Fized Facslity - Franzmif Path: 2843 km; Azimuth 317,63, Angle -0.50; Reverse 13758, Angle 0,50 Fived Faciity - Receive

= +|-l=| o & = S = +|-l=| =ln & = S

Transmitter Antenna j Description
Ant Hgt|50.00 fi ~||AGL « Site

Arterna [EhEzZ00z7  [Z0027000%5
ALA10- FENETRATOR FOR UF
Mailobe[1220  [aBd =] %] |

Receiver Antenna [Primary]

Receiver Losses [Primary)

Mounting Receiver Gains [Primary]
Qrient| 317.69  Mech Tit|-0.5 J

Elec Tilt Azimuth| 31769

Receiver Antenna [Diversity)

Receiver Losses [Diversity]

Inverted— 2l [Home = Heceive[ Gains [Diversity]
—— - We— . ——r180m Heceiver
Hide preview fzim Elev Ok 10km 20km 2B.43km Receiver Digital Specs
Filing Information
Fath Sortines
b" +Expand &l - Collapse &l
[Units [
Radame dB | Topo Data
ERP |50.30 &Bm - | Fresnel
- ‘ Propagation Model
8 Recards Mode!| Longley Rice - 8 Recards
| TRAINING Certennial Site =0 T omplate qulf i = | TRAINING surora Site =
alasLlavidson -
] » ] »
J J J Okurnura J _I_
Rounded Obstacle =
Shadow
New | Edit | Copy | Delete Shadow Fiednde - < || _Mew | Edit | Copy | Delete

Several propagation models are available in TAP. There are numerous FAQs that describe each

model and compare the models. Longley-Rice is used for this example. You should select the
model best suited to your application.

www.softwright.com PO Box 7205 Charlottesville, VA 22906 (303) 344-5486



®SOFTWR|GHT(_

18. Each propagation model has various parameters associated with the model. These
parameters are contained in templates, enabling you to have multiple standard configurations
you can create. For this example, click the lookup (*...”) button to display the available
Longley-Rice templates. (This window may display behind the HDPath window.)

-

Longley-Rice Parameters Template

Femplate Pescmpiiorn

Dezcription: |LF| Defaultz
Polarization [Horizontal or Yertical]: | vl

Folractivite and {imate

Surface Ns (W-units]: | 300.3000 Effective Earth Curvature (1) [1.3333

o Faramefon

Sea Level Mo [M-Units): (0.0000 Clirmate Code [1 - 7J: |5 Continental Temperate

5

Vizrialulity Mode: 11 Situation 2] Time (2]

Individual v | [ Mo Situation Variabilyy  |90.00 |90.00
[v Mo LocationYanability  Confidence [%]  Reliability %)

Cloze

Edit | Copy | Del | FEind | |Eaﬂ|:el

Relative Permittivity: |15.00 Average ground | Conductivity (Siemens/m]: |0.005 Average grour ~ |

<|<| 2]

L

Select the LR Defaults template and click the Close button. These values are used for this

example. You should select values that are most suited to your application.

www.softwright.com PO Box 7205 Charlottesville, VA 22906
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19. Now that the Fixed Facility transmit information and propagation model settings have been
entered, you have several ways to compute the field strength values associated with this path.

20. First, if you want to know the field strength value at the receiver location at the end of the
path, click the “Calc Field at RX Location” button:

® SoftWright HDPath Rev 835

File Configuration Help

Fixed Faciity - Framsmif

= #|=|=| =t &|&| ™ =

Slu| 8| || /| Dl lryim|e|m| 2 8| |l 2|

Path: 26.43 km; Azimuth 317 69, Angle -0 50; Reverse 137 56, Angle 0.50

Transmitter Antenna

Ant Hat|50.00 ft w]|AGL >
Antenna [ah5Z0027 2002700035

ALR10-4 PENETRATOR FOR UF

=l

Fezed Faciily - Recave

= =l=| El8] B]&] % &

Description
Site

Receiver Antenna [Primary]
Mai Lobe|12.30 did :" J J Receiver Losses [Primary]
Mounting Heceivel Gains [Plim_aly] i
Qiient| 1768 Mech Tiltlﬁ J Rece!vel Antenna [I_)lvel-slly]
ElecTitf  Azimuth[317.69 Receiver Losses [Diversity]
Receiver Gains [Diversity)
Irwerted[™ Pal |None - R =
. . TR0 | | 1 Bilm creniel
Hide preview _ azim Eley Dk 10km 20km 26.43m Receiver Digital Specs
Filing Information
Path Seftins
i +Espand &l - Collapse &l
[ Units
R adome dB | Topo Data =
ERF |50.30 dBm - | Fresnel
- | Propagation Model
8 Records Model| Longley-Riice - 8 Records
[ TRAINING Centennial Site || Templete [LR Defauts = [TRAINING fuors Site =
l
ﬂ J j A T a3 e b T W J _I_'
[ Show field at mouse cursor
. r .
N ‘Edt Copy | Delet ‘ ‘ - || N ‘Edt Copy | Delet ‘ ‘
= - e Ieon W o —_— = - e
www.softwright.com PO Box 7205 Charlottesville, VA 22906
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21. The program will compute the field strength and display the details:

L™

> Field Strength Calculation l — |

e |

T Facility at TRAIMING Centennial Site
33339.00M 104 44 51.00% WG5S 84
Frequency: 455.00000 kMHz ERF; 50,3000 dBm

Te Ant: ALR10-4 PEMETRATOR FOR UHF wWIDEBAMD APPLICATIOMS

Orient; 317 63
B Til: -0.5 ondz 31769

R Facility at TRAIMIMNG Aurora Site
294234200 H 104 57 18.00%W WGES 84
R Antenna: 30006 AGL

Fath: 26.43 km Azimuth: 317.69°

Topo Data Step: 0,10 km Effective E arth Curvature: 1.3330
Topo Data: 3z 30m; 30z WMB: DTED; FLT; BIL; HGT
Interpolation: FCC Interpolation [4 points]

T Site MSL adjusted to; BOR315 1t
T At 5102150 MSL [Site B053.15f + B0 00RAGL)
Ant: ALR10-4 PEMETRATOR FOR UHF WIDEBAMD APPLICATIONS
Orientation: 317.69

kech Tilk -0.50 on Azimuth 317 .69
R At 5344 966 MSL [Site 1620.00m + 9.14maAGL)
Azimuth; 317 689
Propagation Model: Longley-Rice
LR Defaults
T Antenna Gain: Az 0.00dB; El-0.30 48 [angle = -0.501]
Free Space Field: [50.0071 dBm & 16.421 mi] 6348 dBu
Additional E stimated transrmizsion loss (2053 dB
Line-of-zight path
LR kMode: 11

[ndividual; Mo Location Y ar

Polarization: %
Surface Refrac: 0.00[300,90]
Perrittivity: 15,00 Canductivity: 0.0020
Climate: Cantinental Temperate
Confidence: 90,00 Relability: 30.00
Path terrain Delta-H: 223.44 it
Effective antenna heights: 130,72 ft 1518 m
MHet received field: 4795 dBu

Feceiver Input Power: -80.26dEm
Total B Gains: 21548
Total B Loszes: 0.00dB
b argin -30.26dB for input requirement 0.00dEm

Print | Close

The actual content of the details will be different for different propagation models, but the site
and path information, and the “Net received field” are displayed for each model.

22. If this path is intended as a point to point link, then the field strength at the receiver location
may be all you need to know. (Note this does not yet include the receiver specifications, loss
values, antenna gain, etc. Those values are discussed in the Link Budget lab.)
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23. On the other hand, if you are interested in the field strength along the path, HDPath also

enables you to make those calculations. (For example, if the Centennial site was also going
to be used for mobile communications as well.)

24. For example, suppose you want to know the field strength at points along the path with an
antenna height of six feet above ground. In the Propagation Model section, click the “Show
Field at Mouse Cursor” box, and check the “Constant Height” box. Enter a value of 6ft.

® SoftWright HDPathRevgas @ 0 0 % o |
File Configuration Help
Sd| 8| || /|&]sl4| lNslmim @ 8| ol&| 2|
Fized Facslity - Franzmif Path: 2843 km; Azimuth 317,63, Angle -0.50; Reverse 13758, Angle 0,50 Fived Faciity - Receive
= #|-|=| £ln &8 | 2 = +|-l=| 2ln & = 2

Transmitter Antenna

Antenna [2h5Z0027 002700035

ELA104 PENETRATOR FOR UF
Mailobe[1230  [oBd +| %]

Mounting

Qrient| 317.69  Mech Tit|-0.5
Elec Tilt Azimuth|317.69

Inverted[™ Pol

Mone hd

Ant Hat|50.00 ft w||AGL -

=l

Description
Site

Receiver Antenna [Primary)
Receiver Losses [Primary)
Receiver Gains [Primary]
Receiver Antenna [Diversity)
Receiver Losses [Diversity)
Receiver Gains [Diversity]

R . - 1600 | ! 1600m Receiver
Gleloeyion ez EY ki 10k 20k 26.43km Receiver Digital Specs
Filing Information
Fath Seftimgr
F +Espand &l - Callapse al
| Units 1=
| Topo Data
fadone gt | Fresnel
ERP [50.30 dBm :" ‘ Propagation Model |
8 Records Madel] Longley-Fice = 8 Records
LR Default
[TRAINING Certenril Site =] | || Temelete LR Defauks [TRAINING Aurara Sie =]
ﬂ j Calc Field at R Location ﬂ v
v Shov field at mouse cursar
| Constant Height
New | Edit | Copy | Delete t w||aGL - - New | Edit | Copy | Delete

(If the constant height box is not checked, the field is computed at the mouse location above the

terrain on the drawing.)

25. Now when you move the mouse on the drawing you will notice a delay while the field
strength is calculated at each location. (Be sure the Mouse Location on Path form is open. If
it is not, the field is not computed. You can force the form to open again by clicking the
Draw button with the pencil icon on the toolbar near the top of the HDPath form.)
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26. You can expand the size of the form to display the computed field value at the bottom of the
information as you move the mouse along the path. When you left click at a location, the
calculation details are opened in a Notepad file:

-

i -
_| SWPrmFil - Notepad = | B (i

File Edit Format View Help

Left-Click profile to print text; -
Right-Click profile to toggle full form view;

<== 23.00km 1661.67m (1666.30m) 3.42km ==

Fath data interpolation: FCC Interpolation (4 points)
Effective earth curvature: 1.333

39 42 19.99N 104 55 40.92w LLE4

Mouse: 14.67 m AGL

Terrain: 1647.00 m MSL
LOS: 1659.11 m MsL
Adj: 1651.642 m MSL

Clear: 7.47 m
0.17 Fresnel®

Additional clearance for 0.50F1: -14.70 m

TX Facility at TRAINING Centennial 5ite
39 33 9.00 N 104 44 51.00 w LLE4
Freguency: 455.00000 MHz ERP: 50.3000 dEm

Field calc at 23.00km 1.83m AGL

Topo Data Step: 0.10 km Effective Earth Curvature: 1.33
Topo Data: 3s; 30m; 320s; WMB; DTED; FLT; BIL; HGT
Interpolation: FCC Interpolation (4 points)

TX Site M5L adjusted to: 6053.15 ft
Tx Ant: 6103.15Ft MmsL (5ite 6053.15Ft + 50.00ftAGL)
Ant: ALR10-A PEMETRATOR FOR UHF WIDEBAND APPLICATIONS
orientation: 317.69
Mmech TiT1t -0.50 on Azimuth 317.69

R¥ 5ite MSL adjusted to: 1647.00 m
Bx ant: 5409, 54ft MSL (5ite 1647.00m + 1. 83maGL)
Azimuth: 317.689
Propagation Model: Longley-Rice
LR Detaults
TX Antenna Gain: Az 0.00 dB; ET -0.29 dB (angle = -0.
Free Space Field: (50.008 dem @ 14.292 mi) 69,69 d
Additional Estimated transmission loss :16.88 dB
Line-of-sight path
LR Mode: 11

Individual; No Location var
Polarization: v
surface refrac: 0.00(300.90)
Permittivity: 15.00 <Conductivity: 0.0050
Climate: Continental Temperate
confidence: 90.00 Reliability: 90.00
Path terrain Delta-H: 250.03 ¥t

Effective antenna heights: 177.41 ft 17.23 m
Net recelved Tield: 52.82 dBu

1 | 1] [ 3
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The computed values at each location can be compared to the Required Field value computed for

various mobile units (as described in several FAQs) to determine if sufficient field strength is
available at locations of interest.

27. When you are through computing the field values along the path you should uncheck the
“Show Field at Mouse Cursor” box.

® SoftWright HDPath Rey 835 T R 0 W8

File Configuration Help

Slu| 8| || /| Dl lryim|e|m| 2 8| |l 2|

Fizgeet Faciily - Frensmit Path: 26.43 km; Azimuth 317 69, Angle -0 50; Reverse 137 56, Angle 0.50

Fezed Faciily - Recave

= #|=|=| =] B|&| | 2 = #|=|=| =] B|&E| | =

Transmitter Antenna j Description
Ant Hat|50.00 ft =||&GL ~ Site

Antenna [ah5Z0027 2002700035

ALA10-4 PENETRATOR FOR Uk 2 =
Receiver Antenna [Primary]
Mai Lobe|12.30 d8d j' J J Receiver Losses [Primary]
Mounting Receiver Gains [Primary)
Orient|317.63  Mech Tik|-0.5 J
ElecTitf  Azimuth[317.69
Inverted[~ Pal m

Receiver Antenna [Diversity]

Receiver Losses [Diversily)

Receiver Gains [Diversity)

; - 1600 | | 1 600m Receiver
Hide preview _ azim Eley m 10km 20km 26.43m Receiver Digital Specs
Filing Information
Fath Softings
F +Ewpand &l - Collapse Al
[ Units =]
| Topo Data
fisdons & | Fresnel
ERF [S0.30 dEm :" | Propagation hodal I
8 Records Model|Longley-Rice x 8 Records
LR Default:
[TRAINING Canterrial Site =] ||| Temelete LR Defauks | [TRAINING 2urors Site |
j j Calc Field at B Location j R
I~ Ehow field 5t mouse cursod
7
New | Edit | Copy | Delete [e.00 ft [#EL =] « | New | Edit | Copy | Delete
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3. Example Microwave Link Budget

Objective:

Compute a microwave path link budget and check the path for potential reflection

points.

Procedure: Using the sites created for Section 1 (Path Profile), add microwave facilities and
compute the path reliability with the Microwave Link Budget function.

The microwave facilities at the same locations are:

Centennial Site TX

Aurora Site RX

Frequency: | 6.1GHz 6.1Ghz
TPO: | IWatt
Receiver Sensitivity: -110dBm
Antenna Gain | 45dBi 45dBi
Antenna Height: | 400 ft AGL 1020 ft AGL

Transmission Line:

Andrew EWP52S
Elliptical Waveguide

Andrew EWP52S
Elliptical Waveguide

Line Length:

420 ft

1030 ft

Note that all values and settings discussed in this article are for illustration purposes only. It
is important for you to determine the particular settings and values applicable to your
equipment and application when using TAP.
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1. In HDPath, select the sites to view the profile between the Centennial site and the Aurora site
(including the Centennial transmitter information added in Lab 300):

- - - - -
# SoftWright HDPath Rev 835 o

File Configuration Help

Sdl| 8| #|w| /||l liNslmim @ S| o|®| 2|

Fized Facslity - Franzmif Path: 2843 km; Azimuth 317,63, Angle -0.50; Reverse 13758, Angle 0,50
&8 | S

[= +|-|=| =la

Description

10 10000031
IDesc TRAINING Centennial Site I

Edit Date |3f23z2m 3100658 P
Site

Latitude| 3333 300N
Longitude[104 44 51.00W
LL24 : "WGSE4 Lat/Long's, Degrees, -180 J

==p +
Site Elew [B05315  |ft = CaLr
J 1600 | 1 1E00m

Transmitter Okm 10km 20km 26.43km
Transmitter Losses Forth Gotti
Transmitter Antenna +EspondAl - Collapse Al

[Units

| Topo Data

[ Fresnel

- | Propaaation Model
8 Records | Surface Features

| TRAINING Certennial Site [Land Use

Al

=]
[
o |

New | Edit Delete

Copy

Fizodd Faciity - Foceive

[= +|=|=| =[n| &l& = =

-

Description

|0 {00000,

Desc | TRAINING Aurora Site: I |

Edit Date | T3 11:04 45 FM
Site

Latitude| 33 43 4200 N
Longitude[104 57 18.00 W
LL24 : "WG584 Lat/Long's, Degrees, -180 J

== 4

Site Elev [5314.96 [f JEALE

Receiver Antenna (Primary)

Receiver Losses [Primary)

Receiver Gains [Primary]

Receiver Antenna [Diversity)

Receiver Losses [Diversity]

Receiver Gains [Diversity) "
8 Records

| TRAINING surora Site

Al

=

New | Edit Delete

Copy

2. Itis common to share towers at common base stations by mounting antennas at different
heights on the tower. When this is the circumstance, you can use the Fixed Facility interface
Copy function to make a duplicate record with the same coordinates (representing the same
tower or other mounting location). Then you can edit the new record to make the necessary

changes.
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3. Click the Copy button near the bottom of the Fixed Facility interface for the Centennial site
on the left side of the HDPath form:

- - .

i~ - - - - —
& SoftWright HDPath Rev 835 -

File Configuration Help

Sld| & =8| /o=l BiNslsm @ /E S8 Diel 2|
Fixed Facdify - Fransmf Path: 26.43 km; Azimuth 317 63, Angle -0.50; Reverse 137.56, Angle 0.50 Fixed Faciify - Fe
“:*--;;;nas*ﬂé [ !

-D ip
o] IUUUUUET
Desc ITHA\NING Centenial Site

Edit Date I3r"23#201 3 10:06:58 P

~ Site

Latitude| 3933 300N

Longiude|104 44 51.00 W

LLB4 : wWiESB4 Lat/Long's. Degrees. -180 _I
==> +180

SteElev [608315 | v |caic

1D | 0000032
Desc | TRAINING Aurora Site:
Edit Date | 3/23/2013 11:04:48 PM

~ Site

Latitude| 39 43 42 00N

Longiude[104 57 18.00 W

LLB4 : WGES584 Lat/Long's. Degrees. -180 _I
==> +180

SteElev[581436 | v |cac

1600 | | 1600m
T Okm 10km 20km 26.43km T
C 1 C 1
T il Losses ———————————— — Path 5 T il Losses 1
EUES § 1 +Expanddll - Collapse &1 lrans = ]
ch A [Primary] 1 R A (Primary) 1
Beceiver Losses [Primary) —————— _ Receiver Losses [Primary) ————————
r Receiver Gains (Primary) ———— [Units ~ Receiver Gains (Primary) —————————
CReceiver A [Diversity] . | Topo Data ~Receiver A [Diversity) ]
C RBeceiver Losses [Di ity] ] | Fresnel Receiver Losses [Di ity) |
—Receiver Gains [Di ity] 1 | Propagation Model —Receiver Gains [Di ity) A
8 Records | Surface Features 8 Records
[Land Use [TRAINING Aurora Site =]
Al [ A B
MNew | Editmelete Sawe | Cancel MNew | Edit | Copy | Delete| Save |Cancel
%the current recerd to create a new record! y
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4. A new record is created, with a new ID assigned, and the description as “Copy of ...” the
original record description:

i i e - - " —— S S .
® SoftWright HDPath Rev 835 - - e e — =

File Configuration Help

Sld| & =8| /o=l BiNslsm @ /E S8 Diel 2|
Fixed Facdify - Fransmf Path: 26.43 km; Azimuth 317 63, Angle -0.50; Reverse 137.56, Angle 0.50 Fixed Faciify - Fe
[lii--;;inasmé [ =

1D | 0000032
Desc | TRAINING Aurora Site: |
Edit Date | 3/23/2013 11:04:48 PM

~Site

Desc |Copy of REEEENEIERRERTET TR
Edit Date | 73 100658 FM
~ Site

Latitude| 3933 300 M

Longiude|104 44 51.00 W

LLB4 : wWiESB4 Lat/Long's. Degrees. -180 _I
==> +180

SiteElev [608315 |t v|..|calc

Latitude| 39 43 42 00N

Longiude[104 57 18.00 W

LLB4 : WGES584 Lat/Long's. Degrees. -180 _I
==> +180

SteElev[581436 | v |cac

1600 1 1 1E00m
T Okrn 10km 20k 26.43km T
C 1 C 1
T il Losses ———————————— — Poath Setti T il Losses 1
EUES § 1 +Expanddll - Collapse &1 lrans = ]
CR A [Primary) ) ch A [Primary) |
Beceiver Losses [Primary) —————— _ Receiver Losses [Primary) —————
r Receiver Gains (Primary) ———— [Units r Receiver Gains (Primary) ————
CReceiver A [Diversity] . | Topo Data CReceiver A [Diversity] ]
C RBeceiver Losses [Di ity] ] | Fresnel CReceiver Losses [Di ity) |
—Receiver Gains [Di ity] A | Propagation Model r—Receiver Gains [Di ity A
9 Records | Surface Features 8 Records
| Capy of TRAINING Certerrial Site ] |/Lend Use [TRAINING Aurcra Site -
o N o :
Mews | Edit | Copy | Delete | Save |Cancel MNews | Edit | Copy | Delete | Save |Cancel

Note that the coordinates and other site information are the same as the original Centennial site.
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5. Change the description to indicate the function of the new facility record:

“TRAINING Centennial Microwave Site”

& - - - e
& SoftWright HDPath Rev 835

File Configuration Help

Fixed Facdify - Fransmf
“:1--;; Z|m| &&= =

1D 0000033

BI=NY TRAINING Centennial M

Edit Date I3r"23#201 3 10:06:58 P

~ Site

Latitude| 3933 300 M

Longiude|104 44 51.00 W

LLB4 : wWiESB4 Lat/Long's. Degrees. -180 _I
==> +180

SiteElev [608315 |t v|..|calc

ald & #|w| ol mirlmlbs) 2 a8 S e 2|

Path: 26.43 km; Azimuth 317 63, Angle -0.50; Reverse 137.56, Angle 0.50

1D | 0000032
Desc | TRAINING Aurora Site:
Edit Date | 3/23/2013 11:04:48 PM

~Site

Latitude| 39 43 42 00N

Longiude[104 57 18.00 W

LLB4 : WGES584 Lat/Long's. Degrees. -180 _I
==> +180

SteElev[581436 | v |cac

il

Mews | Edit | Copy | Delete | Save |Cancel

1E00; 1 1 1800m
T Ok 10km 20km 26.43km T
C 1 C 1
T il Losses ———————————— — Path 5 T il Losses 1
EUES § 1 +Expanddll - Collapse &1 lrans = ]
CR A [Primary) ) ch A [Primary) |
Beceiver Losses [Primary) —————— _ Receiver Losses [Primary) —————
r Receiver Gains (Primary) ———— [Units r Receiver Gains (Primary) ————
CReceiver A [Diversity] . | Topo Data CReceiver A [Diversity] ]
C RBeceiver Losses [Di ity] ] | Fresnel CReceiver Losses [Di ity) |
—Receiver Gains [Di ity] 1 | Propagation Model r—Receiver Gains [Di ity A
9 Records | Surface Features 8 Records
| Capy of TRAINING Certerrial Site ] |/Lend Use [TRAINING Aurcra Site -

o, ,

MNews | Edit | Copy | Delete | Save |Cancel
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6. In the Transmitter section, change the values for this example:
1.0 Watt Transmitter Power Output
6.1GHz (6100MHz)

r - - - ~ - - i - —— —— — 1
® SoftWright HDPath Rev 835 - - — —

File Configuration Help

ald 8| 7w /o ek finmss 2 ald 8 e 2

Fized Facslity - Franzmif Path: 2843 km; Azimuth 317,63, Angle -0.50; Reverse 13758, Angle 0,50 Fized Facity - Fe
’V E & & =] 2 ’V E

1D | 0000032
Desc | TRAINING Aurora Site |
Edit Date [3/23/2073 11:04:48 PM

Site

1o} IUDUDUB3
Desc ITHA\NING Centennial Microwave | [
Edit Date |3/23./2[|T 310:06:58 PM

[ Site

Latitude| 39 33 900N
Longitude|104 44 51.00 W/
LL84 w584 Lat/Long's, Degrees, -180 _l

==+

SieElev [605375 |11 v |cac

Latitude| 39 43 4200 N
Longitude|104 57 18.00 W/
LL84 w584 Lat/Long's, Degrees, -180 _I

==+

SieEley [531436 |11 v| |cac

1600 | | 1600m
LT p Okm 10km 20km 26.43km T
C 1
TPO |1 ] I\,\,-' vl S — CT I Losses ]
£100.00000 + Expand All - Callapse &l EU - = 1
= i ch A [Primary) ]
" rEq| : Receiver Losses [Primary] ——
T Losses ——————————————— | Units CReceiver Gains [Primary) ——————
CT itter Ant: | | Topo Data Receiver Ant [Di ity) |
C Receiver A (Primary] ] [ Fresnel C Receiver Losses [Diversity] ] i
CReceiver Losses [Primany)—————— | | [ tion Model “Receiver Gains Diversity) = i
9Recards | Surface Features 8 Records
| ooy of TRAINING Certerrial Site ~| |/LandUse | TRAINING Aurcra Site =]
K| -+ 4 7
Mew | Edit | Copy | Delete | Save |Cancel Mew | Edit | Copy | Delete | Sawve |Cancel
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7. Inthe Transmitter Losses section under Line 1, note that the loss value has been recomputed
for the new frequency. Since we are using different transmission line for this microwave
example, click the lookup button (“...”) to select the line type:

[ scftwright HDPath Rev 835 _Abda [E=SREEE)
File Configuration Help
Sl & #lw| oo+ BiNolns 2 a8 S Dlel 2]
Fized Facslity - Franzmif Path: 2843 km; Azimuth 317,63, Angle -0.50; Reverse 13758, Angle 0,50 Fized Facity - Fe
’V ; &S = & ’V
~Tranemi = ~Descripti =]
TRO IT 0] IW’ vl [[o] IUDUDUE‘Z—
Freq |6100.00000 MHz Desc | TRAINING Aurora Site | I
Div Freg MHz Edit Date W
T Losses ~Site
Cieots| . Letiude] 35 43 42 00 N |
Sormector [150 a8 _
Longitude|104 57 18.00 W/ |
Jumper | & |_|_s41wass4 LatiLong's, Degrees, 180 _| I
Cumbinerl dB = il
N o : : - SieEley [531436 |11 v| |cac |
Mise 2 l—dB Okm 10km 20km 26.43km =T . . :
Line 1 [CroahDm0 [orammones | | | etk Settings = pos N
lm + Expand All - Collapse Al CH - . (Primary) : I
Length Wm @ e rHeceivel Ln:-ses [P-limal_v]—| :
less 9B B100.00MHz [Tono Data ;Eecefm ?alms [P'[':',aw],—: |
l— l— | Fresnel Recei osses [Diversity] i
tine 2 - | Propagation Model ;’:ur‘ T II;ain: [[ED ity] : - I
9 Recards | Surface Features 8 Records I
| ooy of TRAINING Certerrial Site ~| |/LandUse | TRAINING Aurcra Site =]
B | A »
Mew | Edit | Copy | Delete | Save |Cancel Mew | Edit | Copy | Delete | Sawve |Cancel

8. Find the specified line (Andrew EWP52S Elliptical Waveguide) and click the line to

highlight it;
s B — 5
Select Transmission Line
Zndrew EW37 Elliptical Waveguide, 3.4-4.2 GH= -
Andrew EW44 Elliptical Waveguide, 4.4-5.0 Gh=s s
Andrew EWEP44 Elliptical Waveguide, 4.4-5.0 Ghz L4
Andrew EWS44 Elliptical Waveguilide, 4.4-5.0 Gh=s
Zndrew EWS2 Elliptical Waveguide, 5.6-6.425 Ghs
indrew EWES2 Elliptical Waveguide, 5.6-6.425 Ghz
EWF528 Elliptical Waveguide, 5 4.
Andrew EWG3 Elliptical Waveguide, 5.9%25-7.125 GH
Andrew EWPG3 Elliptical Waveguide, 5.525-7.125 GH -
Cancel | 5600 MHz to 6425 MHz Continue |

Click the Continue button to select the line type.
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9. Enter the line length for this example
420 ft:

- o " = - v . ~
# SoftWright HDPath Rev 835 et =R x|

File Configuration Help

Sle| 8| || /|D|el| lryim|e|m| 2 8| |l 2|

Fizgeet Faciily - Frensmit Path: 26.43 km; Azimuth 317 69, Angle -0 50; Reverse 137 56, Angle 0.50 Foved Faciity - Receive

[ =]=] o] B8] x| & = =]=] la| 28] x| &

Transmitter j o
PO [1.00 W > 10 [oooodz2
Freq [6100.00000 MHz Desc [TRAINING Auora Site il |
Div Freq tHz Edit Date [3/23/2013 11:04:43 PM "
Transmitter Losses |
Circulatar dB J i
Latitude] 39 43 4200 N i
Zonnector [0.50 8
erneEter Longituds|104 57 15,00 I
Jumper 8 LLB4 : WESB4 Lai/Lang's, Degiees, 180 _| |
Cambiner dB = S "
Site Elev [5314.95 [ ~| . |caLc |
Misc 1 & — ;[ ———r15m - |
T Tk 10km 20km 26.43km |
Line 1 [LmeaNDO0  [0120000014 LD ST i
+ Expand Al - Collapse All |
I
— | Units
Loss |5.00 d8  6100.00MHz [Tono Data
Line 2 ’7 ’7 | Fresnel
— | ~| |IPropagation Model -
9 Records | Surface Features B Records
[Copy of TRAINING Centermial Site | |/Land Use [TRAINING Auors Site =
‘ ‘ ‘ Save |Cancel ‘ ‘ ‘ ‘ ‘ ‘

Note that the line loss value is recomputed for the new length, frequency, and line type. Also, be
sure to remove the 0.5dB Connector loss value, since that loss was not a part of this example,
but the value was copied when we made the new record. Whenever you use the facility copy
function, remember that all parts of the record are being copied and you may need to edit or
remove information that does not apply to the new site record.
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10. In the Transmitter Antenna section of the Centennial Microwave record, we still have the
UHF antenna specified for the previous record. To remove this antenna information, click
the “X” button next to the antenna gain value:

[ scftwright HDPath Rev 835 _ A [E=SREEE)

File Configuration Help

Sl & =] ol sl 2] S| (el 2|

Féged Facdily - Transmr Path: 26.43 km; Azimuth 317,69, &nale -0.50; Reverse 137.56. Angle 0.50 Féged Facdity - R
“: : &|&E| | = { :

= R ~Descrip =]
1D |0000032
AinkHat|0.00 el ] Desc [TRAINING Aurora Site i
Artenna |sh5Z0027 IZDU2TDDD35 Edit Date | 3/23/201311:04:48 PM :
LR 10-4 PENETRALAE FOR UF [ Site |
MajLobe[1230  [dBd - Latitude| 39 43 4200 N I
Mounting Longitude|104 57 18.00 W :
Drient[ 31783 Mech Ti|l|-0.5 L el Al Deees, 12 L] I
Elec Tily Azimuth|317.69
Site Eleyv 531495 |t 'I o |
Inverted[™ Pol |Mane vl 1600 1 1 1600m J i
. - . Okrn 10km 20k 26.43km T -
Hide preview  Azim Elew C | il
— Poath Sotti CTransmitter Losses | (W
j +Evpand Al - Collpse Al lrans § |
b"r ch A [Primary) |
. Receiver Losses [Primary) ————
| Units CReceiver Gains [Primary) ——————
| Topo Data CR P Ant [Di ity] :
Hadumel dB [Fresnel cR B Losses (Di ity) : I
ERP |3E'80 dBm > - | Propagation Model rR iver Gains [Di ity) B

9 Records | Surface Features 2 Records

| Copy of TRAINING Centenrial Sie ]  |/Cand Use | TRAINING &uiona Site =

B o B »
Mew | Edit | Copy | Delete | Save |Cancel Mew | Edit | Copy | Delete | Sawe |Cancel

11. Click OK to confirm that you want to remove the antenna:

-
Remove Pattern - u

This will clear the link to the antenna library and remove the pattern information
from this facility.

Click OK to remove the antenna pattern information.
Click CANCEL to leave the antenna pattern information.

Cancel
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12. While directional antenna pattern information can be added for microwave link budget
calculations, the general assumption is that the high-gain, narrow-beamwidth antennas are
properly aligned and the directionality off-axis is not a factor. In this case, the major lobe

gain can be entered without the need to actually lookup the microwave antenna pattern. First

set the units to dBi (usually the units used for microwave antennas), then enter the gain
specified for this example

45dBi
® SoftWright HDPath Rev 835 o
File Configuration Help
S| 8| #a| 7|®] el miNnlnin 2 )5 8 DRl 2]
Fived Faclity - Franzmif Path: 2643 km; Azimuth 317,63, Angle -0.50; Reverse 13756, Angle 0,50 Fived Facility - Receive
= 2=l=] Zla] 38| = S| = 2-ls] Zlal B8] = S|
Transmitter Antenna J
10 | 0000032
Gl alo0.00 i =]feat -] Desc [TRAINING Aurora Site m
Artenna Edit Date [3/23/2073 11:04:48 PM
Maj Labe dEi w EJ Latitude| 39434200
i Longitude| 104 57 18.00 W
Mounting
. ; LL84 : wiE584 Lat/Long's, Degrees, -180
Orient|0 Mech Tiltj0 ==3 +180 [
Elec Tilt|0 Azimuth|0
e i SieEley [531436 |11 v| |cac
Irwerted™ Pol 1600y 1 1 1600m
= = 5 Okm 10km 20km 26.43km
Hide preview  Azim Elev
Path Seftings
+ Expand All - Callapse &l
| Units
| Topo Data
Radome 48 | Fresnel
ERF [67.85 dBm :" - | Propagation Model -|
9 Records | Surface Features 8 Recards
| Copy of TRAINING Centenrial Site |  |/Land Use [TRAINING furora Site =
‘ ‘ ‘ Save |Cancel ‘ ‘ ‘ ‘ ‘ ‘

Since no pattern information is being used, you can also remove the Orientation value for the
antenna, since it will not be used.

www.softwright.com

PO Box 7205 Charlottesville, VA 22906

(303) 344-5486



SOFTWRIGHT wc

13. In the Transmitter Antenna height, enter the specified value
400ft AGL

— - —
SoftWright HDPath Rev 835 —— - - =AL=s
3

File Configuration Help

ald 8 #|w| ||k s 2 ajE S o 2

Fized Facslity - Franzmif Path: 2843 km; Azimuth 317,63, Angle -0.50; Reverse 13758, Angle 0,50 Fized Facity - Fe
e saisisi sl gt

1D | 0000032
Desc | TRAINING Aurora Site: |
Edit Date | 3/23/2013 11:04:48 PM

 Site

Aol v ~][a6L 7]
——————
Antenna l—li

Mailote[3500  [aBi +| X[ .|

Mounting

Orient| 0 Mech Titj0
Elec Til| Azimuth|0

Inverted[™ Pal vl 1600

Latitue| 33 43 4200 N
Longitude|104 57 18.00 W/
LL84 ‘w584 Lat/Long's, Degrees, -180 _I

== 4

SieEley [531436 |11 v| |cac

1E00m

| |
Okrin 10km 20krn 26.43km T
Hide preview  Azim Elev C

H .
Ptk St T i Losses 1

+EspandAl - Collapse Al ol ]

ch i A [Primary] 1

Receiver Losses [Primary) —————

[Units CHeceiver Gains (Primary] ——————
| Topo Data rReceiver A [Diversi

y] ]
F‘ﬁdﬂmel dB [ Fresnel r Receiver Losses [Diversity) ]
ERP IE?.ES dBm ¥ - | Propaaation Model —Heceiver Gains [Di ity] 1

4

9Recards | Surface Features 8 Records

| Copy of TRAINING Centenrial Sie | |ItandUse | TRAINING fuiora Site =]

o d 4l 2
Mewr | Edit | Copy | Delete | Save |Cancel Mewr | Edit | Copy | Delete | Sawe |Cancel

(As elsewhere in this example, this value is for illustration only. There are very few 400 foot
towers in Centennial, and even fewer 1000 foot towers in Aurora. The values will be used to
illustrate the Reflection Analysis later in this Lab.)

www.softwright.com PO Box 7205 Charlottesville, VA 22906 (303) 344-5486



SOFTWRIGHT wc

14. Click the Save button to save the changes to the new record:

® SoftWright HDPath Rev 835

N

File Configuration Help

" Fized Facslity - Franzmif

ald 8| 7w /o ek finmss 2 ald 8 e 2

Path: 26,43 km; Azimuth 317,69, Angle -0.50; Reverse 13756, Angle 0.50

1875m— —1875m
1850, —1850m
[ ! - iCE -
T T foh 1825m— —1825m | D =
i copel T rewes| 1300n— —~1800m I [SEERER
At Hot[a I ft [zl|AGL [z p— - Desc [TRAINING Aurora Sie —
feterna [ [ 17500 —1750m Edit Date [3/23/201311:04: 48 K
17285m— —1728m | [ Uite
Maj Lobe|45.00 dBi -IJ =l 1700m— —1700m Latitude| 39 43 4200 N
) 1675m— —1675m Longitude|104 57 18.00 W/
Mounting
rignt| 0 Mech Tit|0 1650 —1650m LL24 1;&5&'884 Lat/Long's, Degrees, -180 _I
==p +
Elec Tit|0 AzlmuthIU 1625m— 1825m
Site Elev 531496 |t vl CalLl
Inverted Pal 'I 1600y | 1 1600m J
- - : Tk 10km 20k 26.4%m = p
Hide preview  Azim Elev C |
 Path Setbi CT Losses |
+Expard Al - Callapse &1 VI S . 1
CF [Primary) |
Receiver Losses [Primary] ——
| Units r Receiver Gains [Primary) ————
| Topo Data R P . Di ) |
Hadnmel L) | Fresnel ch Losses (Diversity) |
ERP |E7 85 dBm > ~| | |[Propagation Model R Gains [Diversity) B2
9Recards | Surface Features 8 Records
| ooy of TRAINING Certerrial Site ~| |/LandUse | TRAINING Aurcra Site =]
B | A »
Mew | Edit | Copy | Delete(SaDCance\ Mew | Edit | Copy | Delete | Sawve |Cancel
Mtha current recordl
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15. Now make a copy of the Aurora Site on the Fixed Facility — Receive interface on the right

side of the HDPath form:

® SoftWright HDPath Rev 835

File Configuration Help

Fized Facslity - Franzmif
“:+-5§ =nl uls w &

D i =

o] IDDDDDE3
Desc ITHA\NING Centennial Microwave | [

Path: 26,43 km; Azimuth 317,69, Angle -0.73; Reverse 137.56, Angle 0.73

ald 8 #|w| ||k s 2 ajE S o 2

Edit Date | 3/23/2013 11:04:48 PM

A [

New| Edit Delete| Sawe |Cancel

Copy

|
Edit Date |3/24z2m 312:05:39 AW |
~ Site ~ Site I
Latitude| 3333 3.00M Latitue| 33 43 4200 N I
Longitude|104 44 51.00 W/ Longitude|104 57 18.00 W/ i
LL24 : "WGSE4 Lat/Long's, Degrees, -180 _I LL24 : "WG584 Lat/Long's, Degrees, -180 _I I
== 4 ==p + I
Site Elew |[E053.15 | it vIJ CaLC e T Site Elev 531496 |t vIJ Call I
" | | m
o it . Okm 10km 20km 26.43km T it . il
T il Losses ———————————— — Path 5 T il Losses 1 l
EUEs = 1 +Expand Al - Collapse Al lrans - ||
ch A [Primary) 1 R A (Primary) | I
Beceiver Losses [Primary) —————— _ Receiver Losses [Primary) ———————— I
C Receiver Gains [Primary) ——————— [Units - Receiver Gains (Primary) I
CReceiver A (Di ity] : | Topo Data ~ Receiver A [Di ity] 1 '
ch ] Losses [Di ity] ] [ Fresnel R iver Lasses [Di ity) I
R ] Gains (D1 ity] 1= | Propagation Model R i Gains [Di ity] 1=
9Recards | Surface Features 9 Records
| TRAINING Centennial Miciowave Site | |ItandUse | TRAINING £urora Site =i

A [ G

New| Edlt(CDDY)DE|E’tE Sawe | Cancel

] he current record to createa
]
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16. Make the changes to the new record:

Description: TRAINING Aurora Microwave Site
Receiver Frequency: 6100MHz
Receiver Sensitivity: -110dBm
Receiver Antenna (Primary) Height: 1020 ft AGL
Receiver Antenna (Primary) Gain: 45dBi
Receiver Losses (Primary) Line: Andrew EWP52S
Receiver Losses (Primary) Line Length: 1030 feet
® SoftWright HDPath Rev 835 (e o [ |
File Configuration Help Scroll UP for
Sld| & =[] (@]l Bl 2] S| o|# 2| » .
Faneet Focaity - Transmt Piath: 26,43 km; Azimuth 317 69, Angle -0.73; Reverss 137 56, Angle 073 Faedt Facility - RBEEIVETr
(= =[] =ln] 38| 5| @ ERCEE R

Primarv”-section
= at =S GO
'> Andrew EW3§28 Elliptical W aveg
= Length [102000 [« |
Loss [12.26 dB  E100.00MHz

Line 2
E—
Lenath ft - J |
Loss 4B E100.00MHz J

1D | 0000033

Desc [TRAINING Centennial Microwave
Edit Date |3/24/2013 12:05:33 &M

Latitude| 33 33 3.00N
Longitude| 104 44 51.00 W
LL84 w5584 Lat/Long's. Degrees, -180 J

s+
Receiver Gains [Primary]
Site Elev [E05315|ft :|' J CaLt 1B 00— ; —————  E00m Receiver Antenna [Diversity]
Okm 10km 20km 26.43km Receiver Losses [Diversity] |
Receiver Gains [Diversity] I
Fath Settings Receiver i
+Espand Al - Callapse Al el Freg |6100.00000 MHz i
A Imped|50.00 Ohms |
| Units L
5 dim v I
| Topo Data T e = f
| Fresnel Receiver Digital Specs I
" | Propagation Model Filing Information - ‘ !
9 Recards | Surface Features 10 Recards f
[TRAIMING Centennial Micrawave Site | |/Land Use [Copy of TRAINING Aurara Site | |
[ IC [ i
|
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Save |Cancel

Remember to remove the antenna pattern reference (the “X* button) and the 0.5dB connector
loss value. Note that the Required Field value is recomputed as you make changes to the record,
such a frequency, line specification, antenna gain, etc.

Note that if you change the antenna height before you change the length of the transmission line,
you will get a warning (that you can disregard) that the line length is less than the antenna height.

Click the Save button to save the changes to the new record.
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17. With all the changes made, it is clear that the path between the two antennas provides line-of-
sight and Fresnel clearance.

® SoftWright HDPath Rev 835 =ELC X
File Configuration Help
Sle| 8| | 2| el mNsnmn @ Q) 8 el 2
Fised Faoility - Fransmit Path: 26.43 km; Azimuth 317.69, An%a -0.08; Reverse 137.56, An%a 0.08 Fisod Facility - Fecerve
5
= ==l =ln| 3|&[ | & = +|=|=| Eln| &|& = &
1976m— —1975m|
1950r —1950m)
T ——— " 1926 [-1925m) T ——— "
escrption 1900 L1900 escrption -1
|D |0000033 1625 | 107e |D |0000034
Desc [TRAINING Centennial Microwave 1850m —1850m Desc |TRAINING Aurcra Microwave Sits | [ |
Edit Date [3/24/2M 3 12:05:39 A iz [1825m Edit Date [3/24/2M13 121567 AM |
1800m— —1800m 1
Site 1778m— [—1775m Site I
1750m— —1750m
Latitude| 39 33900 N el |ty Latiude| 3943 42001 l
Lomg\tudeh 04 44 51.00' 1700m— —1700m Lomg\tudeh 04 57 18.00%/ I
LG4 WESES Lat/Long's, Degrees, 180 | 1878m— [~1875m LLB4: WG584 Lat/Long's, Derees, 180 | |
==p 4+ 1650m— —1E50m =3+ f
Site Elev [05375 [t | [rale lgsg"r ’1233“‘ Site Elev [531456 [ | [rale I
I | | Im
Transmitter Okm 10km 2km 26.43km i
Tlansmillel Losses Pt Sefti !
Transmitter Antenna +Evpand Al - Collapse Al I
Receiver Antenna [Primary) (|
_ Receiver Losses [Primary) [l
[ Units Heceiver Gains [Primary] f
[ Topo Data Receiver Antenna [Diversity)
| Fresnel Receiver Losses [Diversity)
'| | Propaaation Model Receiver Gains [Diversity) '|
10 Records | Surface Features 10 Records
|TF|A\NING Centennial Microwave Site j [Land Use |TF|A\NING Aurora Microwave Site j
k| [ k| _ 4
New | Edit | Copy | Delete ‘ ‘ New | Edit | Copy | Delete ‘

Microwave Link Budget calculations must be based on adequate path clearance. The statistical
portions of the calculations (such as outage times and reliability) assume a clear path. While
additional losses can be added later, obstructed line-of-sight or even partial Fresnel zone
obstructions (0.5 of the first Fresnel zone) will violate the assumptions used for the microwave
reliability calculations and make the results suspect.
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18. To actually compute the Link Budget for the path, click the Microwave Link Budget button

on the toolbar near the top of the HDPath form:

® SoftWright HDPath Rev 835

File Configuration Help

S| 8 #|w| /|o]E]+|

] |

Z ajg 8§ Dl 2

verse 137,56, Angle 0.08

l ’7
—1976m
—1950m
— B pr— <
1900 —1900m " (o
{[o] IUUUUUBE 1875 18750 I8 IUUUUUB4
Desc ITHAINING Centennial Microwave | [~ | | 1850 —1850m (It [TRAINING Aurora Microwave SitcJli il |
Edit Date I3f'24r"2013 12:05:39 A4 T [1828m Edit Date I3/24."2U1312:15:57 Ak i
1800r— —1800m i
~Site 1775m— —1775m ~Site I
1780m— —1750m .

Lattude| 3933 900N T [y Latitude] 39 43 4200 |
Longhude|104 44 51.00 W 1700m— 1700m Longtude[104 57 18.00 W I
LLB4 : WESB4 Lat/Long's, Degrees, 180 _ | 1675m— —1675m LLB4: WGSB4 Lat/Long's, Dearees, 180 | I
==>» +180 1650m —1650m ==» +160

Sitc Elev [B05315 [t ] [caLc g e SteEle 531456 [ =] |caLc :
L B | | Im
T - Okrn 10km 20km 26.43km T - i
C 1 C 1
T Losses ———————— — Poath Setti cT Losses 1 |
[l - 1 +Expandl - Collapse 4l El - 1M
ch [Primary]) 1 rR [Primary] 1 i
CReceiver Losses [Primary)l ————— _  Receiver Losses [Primary] ———————
r Receiver Gains (Primary) ——— [Units  Receiver Gains (Primary) ————————
ch [Di ) | | Tope Data R Di vl :
cR Losses [Di ity] ] | Fresnel R Losses [Di ) | |
R Gains [Di ity] i | Propagation Model R Gains [Di ity] A
10 Records | Surface Features 10 Records
ITHAINING Centennial Microwave Site j ILand Use ITHA\NING Aurora Microwave Site LI
4 i 4 [
New | Edit | Copy | Delete| Save |Cancel New | Edit | Copy | Delete| Save |Cancel
L — =

The subtle difference between the Microwave button and the VHF/UHF Link Budget button to
its right is the fact that the VHF/UHF button has a peak blocking the line of sight.
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19. The Microwave Link Budget form is displayed:
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& SoftWright HDPath Rev 835

> = ol S|

o o)

Fieverse 137.56, Angle 0.08

% Microwave Link Budgetl = PS ‘
Print .C5V File Configuration Recalc
From: TRAINING Centennizl Microwave Site
To: TRAINING Aurora Microwave Site
- fossex Reliatility Faclors
Absoiption (000 o8 _Cale | Tensin (s [1.000 _Cak |
Ran[000 dB _Calc | Cimate () [0.250 _Cak |
Alignment 0.00 dB
Other |0.00 B

Latitude 3933900 N
Lat [Dec| 33552500000 39728333333
Longitude [104 44 51.00' 104 57 18.00%W
Lon [Dec|-104.747500000 -104. 955000000
Datum |\W/G5 84 WES 84
Site Elevation| 605315 it B314.96 1t
Antenna Center |400.00 ft AGL 1020.00 ft AGL
Bearing (T)|317.69 13756
Antenna|0.00 0o
Path Angle |-0.08 0.08
Antenna Tilt|0.00 0.00
Freq [MHz)|E100.00000 £100.00000
TX Power|1.000'
R¥ Thieshold -110.000 dBrn
Antenna
[Ant File/ID)
Ant Gain (Major |45.00 dBi 45.00 dBi
Ant Gain [Along |45.00 dBi 45.00 dei
Line 1|Andrew EWP525 Andrew EWPE2S
[Line1 File/1D)|LmsANDOD LmzANDOD
Linel Length|420.00 ft 1030.00 ft
Linel Loss|5.00 dB 12.26 dB

—1975m

—1950m

-1925m

[—1900m

[ 1875m

(—1850m ite|

—1825m

I-1800m Edit Date I3f24/2l]13 1215:57 aM

—1775m ~ Site

—1750m

Lo Latitude| 3943 42.00H

-1700m Longiude[104 57 18.00W

[1875m LG4 WESES Lat/Long's, Dearees, 180 |

—1E50m ==»+180

e Site Elev [531456 [ | [rale

| 1600m
20km 26.43km T -
C 1
CT il Losses —————
T itter A 1
 Recei A [Primary) |
| Receiver Losses [Primary) |
[ Receiver Gains [Primary) ———————
| Receiver Antenna [Divessity) |
R Losses [Di ity) |
R Gains [Di ity) A
10 Records
ITHA\NING Aurara Microwave Sits ;I

i D

New| Edit | Copy | Delete| Sawve

Cancel
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20. The Microwave Link Budget form enables you to enter additional details about the particular
path and conditions for the link budget. You can scroll to the bottom of the form to see the

computed Reliability as a percentage value:

i ™
 Microwave Link Budget —
Print .C5V File Configuration Recalc
From: TRAIMIMNG Centennial Microwawe Site
To: TRAINING Aurora Microwawe Site
— foszes — Hokaflife Facfors
Absorption |0.00 4B Calc I T errain [a]l'l.ElUD Calc I
Rain |0.00 dB Calc | Climat (1) [0.250 Calc |
Aligrmment |0.00 4B
Other (000 4B
Transmitter Receiver [Frimary] r
Radome Lozs|0.00 dB 0.00 de
Gainl dB
Gain2 dB
Bearing [T)| 31763 137656
Distance | 26.42 km 26.43 km
Abszorption Loss 0.00de
Hain Loss 0.00 de
Alignment Loss 0.00de
Other Lozs 0.004e
Free Space Loss 136.61 dB
Total Gains dBm 120,00
Total Loss dB 163.87
Received Signal -33.87
Unfaded Fade TE13
Terrain Factor [a]|1.000
Chimate Factor [b]|0.250
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4. Example Area Coverage Study

Objective: Run an area coverage radial study from HDCoverage.

Procedure: Using the Centennial site created in previous sections, create a radial study with 72
radials, computing the field strength every 0.1 mile, out a distance of 30 miles.
Determine the coverage for a handheld unit 6-feet above the ground, requiring
0.5uV input and having a 0dB gain antenna.

Note that all values and settings discussed in this article are for illustration purposes only. It
is important for you to determine the particular settings and values applicable to your
equipment and application when using TAP.

1. From the TAP6 menu form, click the Area button:

® SoftWright Terrain Analysis Package (TAP) & @ . [ =NR ﬂ_hj

Map Interrmod  3DDisplay  Utilities  Configuration  Editors  Help

File Path Area

— ; 4}'-'---i o
| i¢1 = ’ :

a

Refresh

Brpek

| NPty TP vy
“*Click for Area Coverage functions

: ecent MAP Studies
i Recent Intermnod Studies
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2. The HDCoverage function is displayed:

- \
# SoftWright HDCoverage Rev 380 5] | S|

File Configuration Map Help

IDlslal = & x| 2|

Fivod Faciy

Mobite Facitity

= ol-l| el] 318 v 8 @ol-@Bla@ls =8 = +|-| lal al&

Description

D [D000026

’

Desc |DEMD Castle Rock Test Facility e

Edit Date |3.-"28.-"ZDDE 12:39:25 PM
Site

Lativude| 33 25 33.00 N

Description

(o} R

Desc |SAMF’LE Hand held with rrinirmal b

Transmitter

T i Losses
T

Longitude[104 52 0.01 W
LL : Gereric Lat/Long's. Degrees, -180 J

R
F

Receiver Losses
R Gaing

== +180 Receiver
Site Elev [BB11.33 [it <] |calc prs = =

Transmitter Leverage Sludy Seffngs
Transmitter Losses + Expand &ll - Collapse &l
Tiansmitter Antenna
Receiver Antenna [Primary] | Task
Receiver Losses [Primary] | Coverage Avea
Receiver Gains [Primary] | Topo Data

| Propacation Model: LR [LR Defaults

| Surface Features

- | | Land Use
10 Records 2 FlezaEs

|DEMEI Castle Rock Test Facility ed

El

hd | SAMPLE Hand held with mirimal body losse |
B [0 < >
New ‘ Edit | Copy | Delete ‘ ‘ New ‘ Edit | Copy | Delete ‘ ‘

Note the four basic areas of the form:
e The Fixed Facility for the base station site is shown on the left side of the form.
e The Mobile Facility information is shown on the right side of the form.

e The parameters for the coverage study are shown in the lower half of the center of the
form.

e The map graphic is shown in the upper half of the center of the form.
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3. To run a coverage study, a TAP “Task” must be created. If the Task section is collapsed,
click the heading to expand the section:

- -
® SoftWright HDCoverage Rev380

e

File Configuration Map Help

Djsldl = #f x| 2]
Frved Faciity
“ﬁ +|=|=

£i) 218 % 8] @ols@islalalszla = +l- salalsl |

Mobie Facidity ‘

A +

New | Edit

Delete| Save [Cancel

Copy

D - - 5 —
1o] IUUUUU2E D IUUUUUUE
Desc IDEMD Castle Fock Test Faciltye | [ Desc ISAM PLE Hand held with minimal b
Edit Date |332E./2DDE 12:39:25 PM _ Transmitter :
~ Site =|/| [ Transmitter Losses
T itter A
Latitudel 382539.00N (. I|:nlam;m| e: .
! 1
Longitude|104 52 0.01 W L|| CReceiver Lasses :
LL : Generic Lat/Long's, Degrees, -180 _I  Receiver Gains ]
== +180  Recei |
i EE11.23 -~| . =
Site Elew | [ =] |cac il =
- Transmi : — Eoverage Sty 5
T il Logses ———————————— +Expand &ll - Collapse &1
~ Transmitter Ank | =
R Ank [Primary) Task
rReceivel Losses [Plimal_v]—| Tazk ID: I I
[ Receiver Gains (Primary] —————————— Task I
= - [F — 1 v AutoDraw Text Dut:lF‘alamelers Only vl
I ch Losses [D ) ] I
Receiver Gains [Diversity] -
L . | Coveraae Area
10 Recards [Tono Data 2 Records
DEMD Castl Rock Test Faciiy ed | | | IPronacation Motek LR LA Defaults] |SAMPLE Hand held with minimal body losse |

| Surface Features

Ll [

| Land Use

Newl Edit | Copy | Delete| Sawe |Cancel
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4. On the toolbar near the top of the form, click the New button:

- -
# SoftWright HDCoverage Rev380

EEfIE ===

File Configuration Map Help

Oalul = # x| 2

- Fived Facility - Mobie Fariity
[= === (s & & | §| [@ ]| @ 2@ Ao | =| 2|77 eaen [emseew = =] =|#] &|&
400.59 km Azimuth 234.97 from DEMO Castle Rock Test Faciiity ed
D - D o
D oooo0ze Iy [000000z
R ER O Castle Rock Test Facility e . Desc ISAMPLE Hand held with minirmal bon
Edit Date |3.-’23.-’2UUB 12:39:25 FM  Transmitter .
- Site T itter Losses —————————————————
" T i A 1
Lalitue] 33 25 39.00N I 1 A
[ 1
Langitude|104 52 0.01 W - Receiver Losses |
LL : Generic Lat/Long's, Degrees, -180 _I [ Receiver Gains ]
==» +180 oo
[ 1
Site Elev [B1133 [t -] |ceLc
 Transmitter ——————————————————— - Levengge Siedy Softngs
| Transmitter Losses + Expand All - Collapze All
[~ Transmitter A ]
Receiver A (Primary] ] Task
 Receiver Losses [Primary) ———————— Task ID: I I
 Receiver Gains [Primary] —————————— Task I
CF d [P K1) | v AutoDraw Temt Dut:W
ch Logzes [D ) ]
CReceiver Gains [Diversity) e
e 4 | Coverage Area
ecords
[Topo Data 2 Recoids
IDEMU Castle Rock Test Facilty ed j [ Propaqation Model: LR [LR Defaults] ISAMPLE Hand held with minimal body losse ;I
4 | J j | Surface Features ﬂ | '
| Land Use
New | Edit | Copy | Delete| Save |Cancel Mew | Edit | Copy | Delete| Save |Cancel
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5. A Task ID will be assigned. Enter a description for the study as “TRAINING Radial Study

Centennial”:

® SoftWright HDCoverage Rev 380

IS ) |

—

File Configuration Map Help

olsldl = | x| 2|

Fived Fa\m&nﬁo’

= +l-ls) lal 2la] v 8| [ Ol=l@ilalals | x| EETw = -] Zlal Bl

126.34 km Azimuth 30.83 from DEMO Castle Rock Test Facility ed

Description

D [DO00026

Desc |DEMD Castle Rock Test Faciliy &

Edit Date |332EKZDUE 12:39:25 PM
Site

|

P

Latitude| 3325 39.00 N

Longitude|104 52 0.01 W
LL : Generic Lat/Long's, Degrees, -180 J
180

=+
SieElev [6B1133 |1t «| |caLC

Transmitter

Transmitter Losses
Transmitter Antenna
Receiver Antenna [Primary]
Receiver Losses [Primary)
Receiver Gains [Primary)

10 Recards

Mobie Facidity

Description
ID |D000002

Diese |SAMPLE Hand held with minimal bo:

Transmitter

= Transmitter Losses
[ Transmitter Antenna
Receiver Losses
R Gains
Receiver
] 1l b I
Loverage Stede Seftirs
+Expand &ll - Collapse &1
Task

Task ID: [0000002 [
VER M TRAINING Radial Study Centennial

v AutoDraw Test Dut: | Parameters Only =

-
| | Coverage Area

| Topo Data

|DEMD Castle Rock Test Facility ed

K

Naw‘ Edit | Copy | Delete

| Propaaation Model: LR [LR Defaults]
| Surface Features
| Land Use

=l
o

2 Records

|SAMF‘LE Hand held with minimal body losse

Kl

=)
I O

New‘ Edit | Copy | Delete

The Task Description is used later in TAP when you want to find this study to draw a map or
other uses. The description you use should be something that will be helpful to you when you
need to refer back to a study.

Be sure the AutoDraw box is checked so the study will be displayed in HDMapper when

completed.
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6. Inthe Fixed Facility section on the left side of the form, use the pulldown list near the bottom
to select the Centennial facility (created in previous section):

® SoftWright HDCoverage Rev 380 [E=EE

File Configuration Map Help

olsldl = | x| 2|

Fived Faciity Mobite Facility

(= tl-li=| Elal 3l8] 5| 8] @ Ol=@(21a8 s | =||[oxwzn o [ +|-| s &lsl

126.34 km Azimuth 30.83 from DEMO Castle Rock Test Facility ed

Description - s i Description
Ip [0000026 D [0000002
Desc |DEMD Castle Rock Test Facility & Desc |5AMF’LE Hand held with minimal bos
Edit Date |332E./2DDE 12:39:25 PM Transmitter
Site = Transmitter Losses
T itter Ank
Latitude| 3325 39.00 N - Transnilter Antenna

Longitude| 104 52 0.01 W/ M| —Receiver Losses

LL : Generic Lat/Long's, Degrees, -180 J Receiver Gains

=3 +180 Recei

eceiver
SieElev [6B1133 |1t «| |caLC - = I

Transmitter Loverage Stede Seftirs

Trangmitter Losses + Expand &ll - Collapse All

Transmitter Antenna

Receiver Antenna [Primary] Task

Receiver Losses [Primary] Tazk ID: |DDDDDDE |

ReceiverGaims](Grimary] Task |TRAINING Radial Study Centennial

v AutoDraw Test Dut: | Parameters Only =

10Rscord 7 | | Coverage Area

econds

| Topo Data 2lrizeaEs

DEMO Castle Rock Test Facility ed =l P Model: LR (LR Defaults] | SAMPLE Hand held with minimal body lasse =
DEMO Cheyenne Mountain Test Facility " [Suf Feat
DEMO Eagle Mountain YHF Recetver urtace reatures ﬂ 4
DEMO Marmat Mountain YHF Transmitter | Land Use fl
DEMO Fed Mountain Miciowave Transmitter
TRAINING Aurora Microwawve Site =
TRAINING Aurora Site Mew | Edit | Copy | Delete
TRAIMING Centennial Microwave Site .

This example will use an existing Fixed Facility record. For more details on creating a new
record for a facility, see Section 1.
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7. When a Fixed Facility is selected, the program will display a map of the area (if the
shapefiles for the area are available). The button with the pin icon in the map toolbar can be

clicked to display the site location (the green triangle shown below):

- —
> SoftWright HDCoverage Rev 380

File Configuration Map Help

G bl b b e e  ——  a— st ol o .-

—— e ——— — —

o ) |

— Mot Faciits
ROl @e@N s = = +l-| Elal 3/s
Mark fixed facility on map
D = D b
(v} (TITE] Iy [000000z
Desc [TRAINING Centennial Site . Desc [SAMPLE Hand held with minimal bor
Edit Date |3.-’23.-’2U13 10:06:58 P  Transmitter .
~ Site T Losseg—
T
Lalitude| 3333 300N L 1
[ 1
Langitude|104 44 51.00 W R Losses |
\;\;?4+. WiES84 Lat/Long's. Degrees, -180 _I R Gains ]
CR ]
Site Elev [605315 |1t ] |caLc
 Transmitter ——————————————————— - Levengge Siedy Softngs
| Transmitter Losses + Expand All - Collapze All
[~ Transmitter A ]
Receiver A (Primary] ] Task
 Receiver Losses [Primary) ———————— Task ID: IUUUUUUZ I
[EHccereBain:]Brinan] S| Task [TRAINING Radial Sty Centerrial
CF d [P K1) | v AutoDraw Temt Dut:W
ch Logzes [D ) ]
CReceiver Gains [Diversity) e
e 4 | Coverage Area
ecords
[Topo Data 2 Recoids
| Propagation Model: LR [LR Defaults] ISJ&MPLE Hand held with minimal body losze ;I
| Surface Features ﬂ | N
| Land Use
New | Edit | Copy | Delete| Save |Cancel Mew | Edit | Copy | Delete| Save |Cancel
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8. With the Zoom button (the magnifying glass icon on the map toolbar) depressed, draw a
rectangle on the area you want to enlarge on the map. Click a point on the map and hold the
mouse button down to drag a rectangle over the area. Release the mouse button to complete
the rectangle and zoom into the map.

& SoftWright HDCoverage Rev 380

ESES)

File Configuration Map Help

DSl =| #f x| 2

Fivodd Facifity

= #|-l:=| =lia| B[&| | S

Description -
D [oooooz1

Desc |THAINING Centennial Site
Edit Date |3.-’23.-’201 3 10:06:58 PM

Site

@ Ol @ 2|Rla s | =| S| FEwe frmza = +|-| Zlal 3l

95,53 krn Aziruth 130,33 from TRAINIMNG Centennial Site

Lafitude| 3333 800 H
Longitude[104 44 51.00 w/

LL84 . wWiES84 Lat/Long's. Degrees. -180 J
== +180

Mabie Facility

Description
D [ooooooz

Desc |5AMPLE Hand held with minimal b

Transmitter
Transmitter Losses
T

Receiver Antenna
Receiver Losses

B
F

Gains

Receiver
Site Elev [B5316 |1t ] |caLc
Transmitter Foverage Siteds Selfings
Trangmitter Losses + Expand &ll - Collapse All
Transmitter Antenna
Receiver Antenna [Primary] Task.
Receiver Losses [Primary) Tazk ID: |DDDDDDZ |
HeceneilGainsi(Giimary] Task [TRAINING Radial Study Centennial
v AutoDraw Text Out:| Parameters Only hd
10 Record = | | Coveraqe Area
ecords
| Topo Data 2lzsmmis
[TRAIMING Centennial Stz | | | Propagation Madel- LR LR Defautts] [ 54MPLE Hand held with minimal bady losse ]
ﬂ J j | Surface Features j y
| Land Use
New ‘ Edit | Copy | Delete ‘ ‘ Mew ‘ Edit | Copy | Delete ‘ ‘
1)
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9. Click the Propagation Model section in the Coverage Study portion of the form to open that
section. In the pulldown list, select the Longley-Rice model:

(® softwright HDCoverage Rev 380 Mt 10 M b il it B e B e [E=SNIEN)

File Configuration Map Help

Dlsldl = # x| 2|

’— Fived Facdity

[= #|-|=| =ln| &|& = =

Mobde Focilite
]

E@|m|.|g|@g|@.|ﬁ|-_f|g”3sm 434N [105 1933420 ﬁﬁ +|=| =|a| }|£|

76.43 km Azimuth 220,91 from TRAINING Centennial Site

~D - Descripti
D IEIEIEIEIE|3'| I IUUUUUUZ
Desc ITF\A|N|NG Centerrial Site | Desc ISAMF‘LE Hand held with minimal bas
Edit Date |3/23/201 370:06:58 PM  Transmiter :
—Site [ Transmitter Losses |
~ Transmitter A ]
Latituds| 39 32 9.00 N “Recei
i 1
Longhudz]104 44 51.00 W/ R Losses :
LLa4: WEEE4 Lat/Long's, Degrees, -180 _I R Gains ]
==r +] o
[nf 1
SiteElev [608315 [ft +| |cALC . L ,
T i 0 - Coverage Sty Seb
T i Logses —————————————— +Expand &ll - Collapse Al
 Transmitter Ank |
[ Receiver Ant [Primary] [Task
[ Receiver Losses (Primary) ] Ic ae Area
 Receiver Gains (Primary) ———— | Topo Data
il I Ank D ity] | Propagation Model: LR LR Defaults]
CReceiver Losses [Diversity) 1 Model| EEE RS
Receiver Gains [Diversity] -
- ol | L Template ILH Defaults _I
10 Records 2Pzl

ITHAlNlNG Centennial Site [Surf. Foat ISAMF‘LE Hand held with minimal body losse -

=]
ﬂ _I d |Land Use L] I 3

Newl Edit Newl Edit Delete| Save [Cancel

S
Several propagation models are available in TAP. There are numerous FAQs that describe each
model and compare the models. Longley-Rice is used for this example. You should select the
model best suited to your application.

Copy | Delete| Sawe |Cancel Copy

www.softwright.com PO Box 7205 Charlottesville, VA 22906 (303) 344-5486



®SOFTWR|GHT(_

10. Each propagation model has various parameters associated with the model. These
parameters are contained in templates, enabling you to have multiple standard configurations
you can create. For this example, click the lookup (“...””) button to display the available

Longley-Rice templates.

-

Longley-Rice Parameters Template

Femplate Pescmpiiorn

Dezcription: |LF| Defaultz
Polarization [Horizontal or Yertical]: | vl

Folractivite and {imate

Surface Ns (W-units]: | 300.3000 Effective Earth Curvature (1) [1.3333

o Faramefon

Sea Level Mo [M-Units): (0.0000 Clirmate Code [1 - 7J: |5 Continental Temperate

5

Varabulty Made: 11 Situation (%] Time [%]
Individual v | [ Mo Situation Variabilyy  |90.00 |90.00

[v Mo LocationYanability  Confidence [%]  Reliability %)
Fecord Confrof
 Mew || Edi | Copy | Del | Find | | Cancel | Close

Relative Permittivity: |15.00 Average ground | Conductivity (Siemens/m]: |0.005 Average grour ~ |

<|<| 2]

L

Select the LR Defaults template and click the Close button. These values are used for this

example. You should select values that are most suited to your application.
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11. The selected template description is displayed in the Propagation Model section.

-
# SoftWright HDCoverage Rev 380

~ - -

= B ] |

File Configuration Map Help

Dlssl =|  x] 2|

— Fived Facais

Iy [000003
Desc [TRAINING Centennial Site
Edit Date [3/23/2013 10.06:58 Prd

[Q Ol @ 2| e | =[] |

— Mobilta Facibi

[= #[=| = & &

1D [0000002
Desc ISAMPLE Hand held with rrinirmal b

:

[ Transmitter ]

~ Site T Losses —
T A
Latitucte] 33 33 3.00 N L ki 1
[ 1
Langhudz|104 44 51.00 W R Losses |
L84 : WESE4 Lat/Long's, Degrees. -180 _I /—ﬁ—/ R Gaing ]
== +180 R
[ 1
SteElev [B05315 [ ~| . |calc P | K| ;; 2
fe ey = J ] (T 3
Transmitte ————————————————— - Lovenage Sfedy Seftngs
| Transmitter Losses + Expand &ll - Collapse &l
[~ Transmitter A ]
R A (Primary) —————— | Task
 Receiver Losses [Primary] ] [C Area
 Receiver Gains [Primary] —————————— | Topo Data
ch A (D ity] ] Propagation Model LR LR Defaults)
ch Losses [Diversity) 1 Mnde\l Longley-Rice -
R Gains [Di i -
- [ - 1 Template |EEREEEN J
10 Records 2 FlezaEs
| TRAINING Ceonterria Site =] [Surface F | SAMPLE Hand held with mirimal body lasse -]
ﬂ _I j |Land Use 4 I 3
u New | Edit | Copy | Delete| Save |Cancel New | Edit | Copy | Delete| Sawe |Cancel

www.softwright.com PO Box 7205 Charlottesville, VA 22906

(303) 344-5486



SOFTWRIGHT wc

12. The Mobile Facility record needs to be created for the mobile we want for this study. In the
Mobile Facility section on the right side of the HDCoverage form, click the New button near

the bottom to create a new

record:

~
B SotWight OCowerage Rev 380 Ll i WA L B . (o e
File Configuration Map Help
Dlaldl = ® x| 2|
— Fived Facifis — Mol Facifite
: [Q Ol @[ 2R Q% =[S | = #|-| =l &|&
D ] D b
(v} (TITE] Iy [000000z
Desc [TRAINING Centennial Site . Desc [SAMPLE Hand held with minimal bor
Edit Date |3.-’23.-’2U13 10:06:58 P  Transmitter .
~ Site T Losseg—
T A
Lalitude| 3333 300N L > 1
[ 1
Langitude|104 44 51.00 W R Losses |
\:\:?4+. WiES84 Lat/Long's. Degrees, -180 _I /_’/c‘/—/ R Gains ]
% ] il ]
Site Elev [605315 |1t ] |caLc o | K|
] 1 b
 Transmitter ——————————————————— - Levengge Siedy Softngs
| Transmitter Losses + Expand All - Collapze All
[~ Transmitter A ]
R [Primary) ] | Task
 Receiver Losses [Primary] ] [C Area
 Receiver Gains [Primary] —————————— | Topo Data
ch I [Di v) ] Propagation Model: LR (LR Defaults]
kil Losses [Diversity) 1 Mnde\l Longley-Rice VI
R Gains [Di i -
- sl = 1 Template ILF\ Defavlts _I
10 Records 2 Records
| TREINING Ceonterria Site =l [Surface F |SMPLE Hand heid with minimal body losse =]
ﬂ _I j |Land Use 4 | | 3
New | Edit | Copy | Delete| Save |Cancel d New.> Edit | Copy | Delete| Save |Cancel
.
—=]
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13. In the Description section, enter a description for the mobile: “Basic Handheld”

#® SoftWright HDCoverage Rev 380 i o - BT
File Configuration Map Help
Dlaldl = = x| 2|
¢ Fived Facility - Mol Facility
[Q Ol @[ 2R Q% =[S | = e]-] s 2]&]
D - D -
o] |DDDDDS1 |0 (0000003
Desc [TRAINING Centennial Site . i
Edit Date |3.-’23.-’2U13 10:06:58 P .
~ Site T Losseg—
T A
Lalitude| 3333 300N L ! 1
[ 1
Langitude|104 44 51.00 W R Losses .
L84 : WESE4 Lat/Long's. Degrees. -180 _I /_’/c‘/—/ R Gains ]
== +180 =
[ 1
SteElev [605315 [k |eaLe P | \| %'; 2
ite Elew - J 5 = .
 Transmitter ——————————————————— - Levengge Siedy Softngs
| Transmitter Losses + Expand All - Collapze All
[~ Transmitter A ]
R A [Primary) ] | Task
 Receiver Losses [Primary] ] [C Area
 Receiver Gains [Primary] —————————— | Topo Data
ch A [Di v) ] Propagation Model: LR (LR Defaults]
kil Losses [Diversity) 1 Mnde\l Longley-Rice VI
R Gains [Di il -
L i - 1 Template ILF\ Defaults _I
10 Records 3 Records
| TRAINING CenterialSite = [Surface F [SEMPLE Hand held with minimal body lasse -]
ﬂ _I j | Land Use ﬂ 3
New | Edit | Copy | Delete| Save |Cancel [ ey | Edit | Copy | Delete| Save |Cancel

www.softwright.com PO Box 7205 Charlottesville, VA 22906

(303) 344-5486



SOFTWRIGHT wc

14. In the Transmitter section, enter the frequency (455 MHz) and the handheld power (1W).
The power for the mobile is needed if we decide later to do TalkBack calculations:

® SoftWright HDCoverage Rev 380

- = [ ) ] |

File Configuration Map Help

Dlsldl = | x| 2|

’— Fiwed Faciits

= #|-|=

I[y [oooo0zT
Desc [TRAINING Centennial Site
Edil Date [3/23/2013 10.06:58 i

£i) 218 | 8| @olsl@islalals =8 = +l-| dalalsl |

Mobie Facidity ‘

~Site

Latituce| 38 33 .00 N

Longitude|104 44 51.00'W
LL84 : WiES84 Lat/Long's, Degress, -180 _I

~D
ID {0000003
Desc ITF\AINING B asic Handheld
H - Transmitter
TRO [1.00 [w =] |
|
CT

 Transmitter A

b ]
il =T I |
SieElev [f05315 [ir < |ceLc T—\ M Tl Receiver Losses |
[ Receiver Gains ]
T .  Coverae Sty 5 - Recei -
T il Logses ———————————— +Expand &ll - Collapse &1
~ Transmitter Ank |
R Ant [Primary) [Task
[ Receiver Losses (Primary] ] Ic qe Area
 Receiver Gains [Primary) ———— | Topo Data
CR 1 Ant D ity] | Propagation Maodel LR [LR Defaults)
[ Receiver Losses [Di ity] 1 Mode\l Longley-Rice -
Receiver Gains [Diversity) -
- ! 1 Template ILF! Defaults J
10 Recards 2 FlasErEs
| TRAINING Centerial e = [Surface Feal |SAMPLE Hand held with mirimal body losse B
ﬂ _I ﬂ [Land Use ﬂ 3
New | Edit | Copy | Delete| Save |Cancel Mew | Edit | Copy | Delete| Save |Cancel

——|
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15. In the Transmitter Antenna section, enter the height for the mobile (6ft AGL) and the antenna
gain (0dBd). (No Transmitter losses are included in this example.) Note that the ERP is
computed (1W) based on the TPO and gains and losses associated with the mobile
transmitter information. When you start entering values in the facility database, you may get
warnings to let you know that you have incomplete information for a TalkOut study. You
can disregard these. They will resolve when you fill in all of your information; they mostly

serve as reminders.

-
% SoftWright HDCoverage Rev380

File Configuration Map Help

Dlsla =|  x] 2|

Fivod Faciy

Description

D 000031

Desc [TRAINING Certenrial Site

Edit Date |3.-"23.-"2013 10:06:58 P
Site

Latitude| 3333 900N

Longitude[104 44 51.00 W/

LL84 :'wWiES84 Lat/Long's, Degrees, -180 J
==» +180

Site Elev [B5315 [it = JCALC

Transmitter

Tiansmitter Losses
Tiansmitter Antenna
Receiver Antenna [Primary]
Receiver Losses [Primary]
Receiver Gains [Primary]

10 Records
|THAINING Centennial Site
4
|- |
Naw‘ Edit | Copy | Delete ‘

~
-t 8 g = ® = | B | i
Mt Facibits
[ #|=l=| [ D& =] & [Q O[S EQQ (=2 [ *]=
|Nn R impedance value j
- Description
ID [D000003
Desc |THAINING B asic Handheld
Transmitter
TPO [1.00 [w =]
Freq |456.00000 MHz
Transmitter Losses
Transmitter Antenna
Height ft v||aGL >
o S ot Ant Gain |0.00 ded
e * ERP [1.00 [w  ~]
+ Expand all - Collapse &l
| Task Receiver Losses
| Coverage Area Receiver Gains
| Topo Data Receiver
Propagation kodel LR [LR Defaults]
tdodel| Longley-Rice -
| G —
Template |LA Defaults J
3 Records
=l [Suface Featuies [58MPLE Hand held with mirimal body losse =]
j | Land Use J i
‘ ‘ ‘ ‘ Save |Cancel

Note that for mobile units, the Transmitter Antenna height is used for both the transmit and

receive mobile antennas.
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16. In the Receiver section, enter the frequency (455MHz) and impedance (500hms). Be sure
the Sensitivity units are microVolts (uV) and enter the 0.5uV value (Select the desired units
first, then enter the value.):

e[ e |

% SoftWright HDCoverage Rev 380

File Configuration Map Help
DSl = » x| 2|
— Fived Faciiy
= #|=|=| =l & & = &

— Mobilta Facibi

[@ =@ 2 & x| =| 2|00z a5 me2w] | =+ =| i|ﬁ 1|5|

Descripti
{ 1D [0000003

Desc [TRAINING Basic Handheld il

43,29 krn Azirmuth 200,38 from TRAIMING Centenrial Site

Iy [000003
Desc [TRAINING Centennial Site
Edit Date [3/23/2013 10.06:58 Prd

[ Transmitter ]

~Site T Losses —
T a
Latitucte] 33 33 3.00 N L ki 1
[ 1
Langhudz|104 44 51.00 W i p— N
|

LL84 :'wWiES84 Lat/Long's, Degrees, -180 _I

== +

Site Elev [E05315 |1t <]  |calc

C
C
|’ Freq |455.DDDDD MHz

 Transmitter ——————————————— — Erverage Stndy Seffngs R ImpedIED oo Ohms

| Transmitter Losses + Expand &ll - Collapse &l Sens lmi e -
[~ Transmitter A ]

 Recei A [Primary) ———— | Task

 Receiver Losses [Primary] ] [C Area

 Receiver Gains [Primary] —————————— | Topo Data

[ Receiver A [Di ity] ] Propagation Model: LR (LR Defaults)
[ Receiver Losses [Diversity) 1 Mnde\l Longley-Rice -
Receiver Gains [Di i -

C L = 1 Terplate [LR Defauls = hd
10 Records 3 Records
ITHAINING Centennial Site ;I [Surf F ITHAIN\NG Basic Handheld ;I
ﬂ _I j | Land Use ﬂ 3

New | Edit | Copy | Delete| Save |Cancel Mew | Edit | Copy | Delete| Save |Cancel

—==]
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17. In the Receiver Antenna section, enter the antenna gain (0OdBd). Note that the Required Field
value is computed based on the receiver sensitivity and the gain and loss values associated
with the mobile receiver information.

N
& SoftWright HDCoverage Rev 380 - - [E=NEER

File Configuration Map Help

Dlsldl = ® x| 2|

— Fived Facitits — Mobilta Facibi

[= #|=|=| =t &|& =] & Qo=@ sala e =2 I [= +|=| =& z|s

D D ipti
Iy [000003 () R
Desc ITHAIN\NG Centennial Site Desc ITHAINING EBasic Handheld
Edit Date I3.-"23.-"2013 10:06:58 PM  Transmitter .
[ Site T Losses ——————————— I
' cT A :
Latitucte] 33 33 3.00 N Transmitter A
Langhudz|104 44 51.00 W Feq Fietd [15.13 En
\;l;?‘t ‘WESE84 Lat/Long's, Degrees, -180 _I pa— Im— ~
Site Elev |8053.1 5 Ift vlJ CALC  Receiver Losses ]
L L L R Gains ]
 Transmittegy —————————————— — Eoverage Stady Seffngs R :
| Transmitter Losses + Expand &ll - Collapse &l
[~ Transmitter A ]
[ Receiver A (Primary) —————— | Task
 Receiver Losses [Primary] ] [C Area
 Receiver Gains [Primary] —————————— | Topo Data
[ Receiver A (D ity] ] Propagation Model. LR (LR Defaults)
ch i Losses (Dr ity] 1 Mnde\l Longley-Rice -
R i Gaing [Di il -
L ars | - 1 Template ILF! Defaults J
10 Records D Flemis
| TRAINING Certerrial Site Bl [TRAINING Basic Handheld =]
ﬂ _I j | Land Use ﬂ 3
New | Edit | Copy | Delete| Save |Cancel Mew | Edit | Copy | Delete| Save |Cancel I
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record.

18. Click the Save button near the bottom of the Mobile Facility database interface to save this

® SoftWright HDCoverage Rev 380 -

» =)

File Configuration Map Help

Dlsldl = | x| 2|

’— Fiwed Faciits

I[y [oooo0zT
Desc [TRAINING Centennial Site
Edil Date [3/23/2013 10.06:58 i

Mobie Facidity ‘

= ] -=| =l a[&] ™ @‘ EREC FEICVCYENESE 7] |—|“: -] Zlm| s

~Site

Latituce| 38 33 .00 N

Longitude|104 44 51.00'W
LL84 : WiES84 Lat/Long's, Degress, -180 _I

== +1

1D | 0000003
e | TRAIMIN G B asic Handheld

 Trangmitter |

[ Transmitter Losses |
[~ Transmitter A ]

“R A A

Req Fie|d|15.19 dBu
Ant Gain IU.DU dBd

New | Edit

Delete| Save [Cancel

Copy

SieElev [f05315 [ir < |ceLc . . [ Receiver Losses |
[ Receiver Gains ]
T 0 - Loverage Study 5 _ Recei .
T il Logses ———————————— +Expand &ll - Collapse &1
~ Transmitter Ank |
R Ank [Primary) [ Task
[ Receiver Losses (Primary] ] Ic qe Area
 Receiver Gains [Primary) ———— | Topo Data
CR Ant D ity] | Propagation Maodel LR [LR Defaults)
CReceiver Losses [Diversity) 1 Mode\l Longlep-Rice -
Receiver Gains [Diversity) -
- L L Template ILF! Defaults J
10 Recards e —_.
| TRAINING Certerrial Site = | reafastem [TRAINING Basic Handheld =]
ﬂ _I ﬂ [Land Use ﬂ 3

Mew | Edit

Copy
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19. In the Coverage Area section, click the Radial Study & button:
® Softright HOCorerage R 350 i W W S - [=1© i

File Configuration Map Help

D|s|e| = # x| 2|

~ Fived Faciits ~ Mkt Facili

[= #|=|=| =la &&= & Qo-esalals| =2 [ [= +|-| =l & &

“Descripti <
I[y [000003
Desc [TRAINING Centennil Site
Edit Date [3/23/20113 10.06:58 Fil

~ Site

Descripti
{ ID [0000003

Desc ITHAINING B asic Handheld

[~ Transmitter ]
[ Transmitter Losses —————————————————
. il itter A 1
Latitude| 3933 900 N e —

Longituce|104 44 51.00 W . Feq Fiokd [TE13 T
C e SR T o s R [ - —
Site Elev |8053.1 5 Ift vIJ CALC I T ||  Receiver Losses ]

d [whr] >  Receiver Gains ]
[ Transmi . - Loverage Stads Seft - Recei ]
 Transmitter Losses ———————————————— + Expand All - Collapse All
[ Transmitter Ank ]
R A (Primary) ——————— [Task ol
Receiver Losses [Primay) ————— N Coverage A
 Receiver Gains [Primary) ——————— o km - [~ Draw on map .
[ Receiver Ant [Diversity] ]
CReceiver Losses [Diversity) ] |Compute coverage as RADIAL study‘
Ch i Gaing [Di ity] ] -
10Recards 3 Records
[TRAINING Centerrial Site | [TRAINING Basic Handheld =
4 | ﬂ < [
New | Edit | Copy | Delete| Sawe |Cancel - New | Edit | Copy | Delete| Sawe |Cancel
—
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20. Since the specifications for this example are in miles, be sure the units are set to “mi”:

~

& SoftWright HDCoverage Rev 380 - - [E=REER
File Configuration Map Help

Dlaldl = = x| 2|

— Fived Facifis — Mol Facifite

[Q Ol @Z|Ra = | =] |

= +[-| =|0| &|&|

(v} (TITE]
Desc [TRAINING Centennial Site
Edit Date [3/23/2013 10:05:58 PM

~ Site

Lalitude| 3333 300N
Langitude|104 44 51.00 W

LL84 . wWiES84 Lat/Long's. Degrees. -180 _I
== +180

Iy [0000003
Desc ITHAINING Basic Handheld J

:

[~ Transmitter ]

o |

[ TRAINING Centerrial Stz

El

|A2im
*

k| |

ol

New| Edit | Copy | Delete| Save

Cancel

Site Elew [B05315 Rt .. |CaLC
ite Elew I I - J 5
 Transmitter ——————————————————— - Levengge Siedy Softngs
| Transmitter Losses + Expand All - Collapze All
[~ Transmitter A ]
R A [Primary) ] | Task —
 Beceiver Losses [Primary) ———————— Coverage Area
 Receiver Gains [Primary) ———————— ﬁl% 9' | vl I~ Draw on map .
ch A (Diversity) ] - Radhial Study
[l Losses (D i) | Humber | Range I Sort I Clear |
R Gains [Di il -
L = 1 Step 010 mi
10 Records
[Dis (mi) |

T Losseg—
T itter A 1

B A An,

Req Field [15.19 dBu
At Gain |0.00 dBd

R Losses |
R Gains ]
[ Recei ]
3 Records
| TRAINING Basic Handheld |
Rl [
Mew | Edit | Copy | Delete| Save |Cancel

www.softwright.com PO Box 7205 Charlottesville, VA 22906

(303) 344-5486



SOFTWRIGHT wc

21. Since we want to compute the coverage along uniformly spaced radials, click the Number
button:

~
® SoftWright HDCoverage Rev 380 [r——y - - —u El-g

File Configuration Map Help

olsldl = | x| 2|

’— Fiwed Faciits Mobie Facidity ‘

= #|=-l=| =lea] & % @‘ Qo-ezaals =2 | “: +|-| =ln] als|

I[y [oooo0zT
Desc [TRAINING Centennial Site
Edil Date [3/23/2013 10.06:58 i
~Site

ID {0000003
Desc ITF\AINING B asic Handheld

[ Transmitter Losses |
[~ Transmitter A ]

Latituce| 38 33 .00 N

Longitude|104 44 51.00'W
LL84 : WiES84 Lat/Long's, Degress, -180 _I

R

Req Fie|d|15.19 dBu

om0 f At Gain 0100 dBd
Site Eley IEUEEJE Ift 'IJ CALC I | Ll| i ! T ||  Receiver Losses ]
d [t C [ Receiver Gains ]
T i :  Loverage St Sett  Recei .
T il Logses ———————————— +Expand &ll - Collapse &1
~ Transmitter Ank ]
n Act [Pri | Task =
CF nimarg] |
 Receiver Losses [Primary) ————— Covelage Area
[ Receiver Gains (Primary] —————————— ﬁl% | | mo [~ Draw on map .
CHeceiver Antenna [Diversity) ] - Badial Sty
ch Losses [D i | £ Range I Sort | Clear I
Receiver Gains [Diversity] -
C I Step IU.1 1] i
10 Recards 3 Records

Azim [Dis [mi] |
| TRAINING Centerrial Site | *l | | | TRAINING Basic Handheld |
4 = | 4 [»

Delete| Save [Cancel Delete| Save |Cancel

- Newl Edit

New | Edit

Copy Copy

——|

22. Enter the number of radials to compute (72 for this example):

-
R e ==
Mumber of uniformly spaced radials:

Cancel |
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23. Enter the length of the radials you want to compute (30 miles in this example):

L ——

Radial Distance (mi)
Cancel |

24. When the distance for the radials has been entered, the radials are added to the list:
% SoftWright HDCoverage Rev 380 _ ; - _ _ - = [ ) ] |

File Configuration Map Help
D[Slal = #| x| 2|
"FMF&\L‘M Mobile Facafity ‘

o +l-lsl £lal 3ls) 5l 8] @ol@lzlalals || +|-| £la alsl

I[y [oooo0zT
Desc [TRAINING Centennial Site
Edil Date [3/23/2013 10.06:58 i

ID {0000003
Desc ITF\AINING E asic Handheld l

\4\ Hrnansmma, .

\ [ Transmitter Losses |

~Site

[~ Transmitter A ]

R

Latituce| 38 33 .00 N

Longitude|104 44 51.00'W . ReqField [15.18 -
LL84 : WESE Lat/Long's, D L1800 X (
==» +180 suhangs, egies _I /—ﬁ_/ Ant Gain IU.UU dBd

Site Eley IEUEEJ 5 Ift 'IJ CALC I | Ll| i ! - T ||  Receiver Losses ]

a U [ Receiver Gains ]
- Transmi : — Eoverage Sty Sotty  Recei :
T il Logses ———————————— +Expand &ll - Collapse &1
~ Transmitter Ank |
n Act (Primary) | Task =
i L
 Receiver Losses (Primary) ——————— Coverage Area
 Receiver Gains [Primary) ————————— ﬁl% | | mo [~ Draw onmap [
CReceiver Ank [Diversity) ] — Radial Sty {77 raciafe imately . 500
ch Losses [Diversity) ] Range | Sot | Clear |
Receiver Gains [Diversity) -
- . Sten [010° i
10 Recards 3 Records
— | |Azim Diz (i) -
ITHAINING Centernial Site ;I 0.00 30.00 — ITHAIN\NG Basic Handheld ;I
5.00 30.00
i ] L 10.00 an.od < [»
15.00 30.00
20.00 30.00
MNew | Edit | Copy | Delete| Sawve [Cancel 25.00 20.00 il - New | Edit | Copy | Delete| Sawve |Cancel
30.00 30.00 —
——|
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25. You can see the area to be covered on the map by checking the “Draw on map” box:

[E=SEER)
© softwiight HDCoverage Rev 380 il S 0 0 I O e R N D L it

File Configuration Map Help

Dladl = = x| 2]

— Fived Facits — Mabile Facilite

[ERIEC TN NN ]| —— e == Y-S

Descripti
{ Iy [0000003

Desc ITHAINING Basic Handheld

(v} (TITE]
Desc [TRAINING Centennial Site
Edit Date [3/23/2013 10:05:58 PM

[~ Transmitter ]

T i Losseg—
T itter A 1

|

~ Site

B A An,

’7Heq Field |15.13 dBu

Lalitude| 3333 300N
Langitude|104 44 51.00 W
LL84 . wWiES84 Lat/Long's. Degrees. -180 _I

] /_ﬁ_/ Bt Gain 0,00 ded
Site El |5053.15 Ift |CALD o | T ||  Beceiver Losses |
tetiey ad J ] 1 b Receiver Gai
CF ains ]
 Transmitter ——————————————————————  Lovenage Stody Seffngs  Recei ]
| Transmitter Losses + Expand All - Collapze All
I [~ Transmitter A ] I
R A [Primary) ] | Task —
 Receiver Losses [Primary) ———————— Coverage fres
- Receiver Gains (Primary) —————— El% 9| | [mi =] ® Brawammen —
CFReceiver A [Diversity) I — Rl Stedy [72 racials; imtely 21, 600 r
[l Losses (D i) | Humber | Range I Sort I Clear |
Receiver Gains [Di i -
C { = 1 Step ID 10 mi
10 Records 3 Records
| |Aaim Dis [mi) -
[TRAINING Centennial Ste -l .00 30.00 =i [TRAINING Basic Handheld =l
5.00 30.00
4 = ol 10.00 30.00 < [»
15.00 30.00
20.00 30.00
New | Edit | Copy | Delete| Save |Cancel 25.00 30.00 Mew | Edit

N 0 i = Copy | Delete| Save |Cancel I
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26. On the toolbar near the top of the form click the Save button to save the parameters for this

study:

& SoftWright HDCoverage Rev 380

- e - [ |

File Configuration Map Help

zlglxlil

“_ JSavecurrentsettmgsforthlsstudy E] [Q | @2 a e« [ =2 5E175m |105330705w{

Mebie Fociity
]

+|-| Zlos] B8]
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1D [ooooozn
Desc [TRAINING Centennial Site
Edi Date [3/23/2013 10:05:58 FM

I [ooDoaoz
Desc ITHAINING Basic Handheld

 Transmitter |

~Site

Lalitude| 38 33 8.00N

Longitude|104 44 51.00 W
LLB4 : WGESS4 Lat/Long's, Degrees, -180 _I

==r +]

~]

| Transmitter Losses
[~ Transmitter A ]

R A A |

ReqField [15.19 dBu
&t Gain |0.00 dBd

SteElev 605375 [f =] |caLc [ Receiver Losses :
d U [ Receiver Gains ]
U ||| Coverage St 5 - Recei ]
T il Losses——————————— +Expand all - Collapse All
~ Transmitter Ant: ]
-
| Receiver Ant [Primary] | Task =
 Receiver Losses [Primary] ————— Tazk ID: IDDDDDDZ I
Receiver Bains (Primary) - P [TFEAINING Fiadial Study Centennial [
CF i [|_3 sity) ] ¥ AutoDraw Text Dut:lm
il Losses [D y) ]
Receiver Gains [Diversity) -
1 UI—F! 4 1 Coverage Area
EEETEE 3 Records
- ﬁl% 9' | mi 'l ¥ Draw on map
| TRAINING Centennial Sita | il Stendy {77 rschinls, inatels 21,660 | TRAINING Basic Handheld |
ﬂ _I ﬂ Mumber | Range I Sort I Clear | ﬂ | 3
Step ID 10 mi
] i [Dis (mi | :
Mew | Edit | Copy | Delete| Save |Cancel Y [XGE] 3000 | - Mew | Edit | Copy | Delete| Sawe |Cancel
=i
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27. Depending on your configuration settings for HDCoverage, you may or may not see the following

warning message

-

Incomplete Talkback Settings

L

T b

configuration menu.

TALKBACK STUDY: Ficed Facility RX Sensitivity not set.
TALKBACK STUDY: Fixed Facility Required Field not set.

If you do not want to check for these paramters, go to the Configuration menu
and un-check the 'Talkback Warning' menu.

If you want to IGNORE this warning and run this study anyway you will NOT be
able to use these results to compute Talkback service for this coverage.

Click OK to ignore this warning and save the study.
Click CANCEL to return to the HDCoverage setup to change the parameters or the

oK ‘

|

—

This message warns you if the settings needed for Talkback (sometimes called “Talk-In"") have
not been set. Since we will not be computing the Talkback for this study, click OK to continue.

Talkback calculations will be discussed in Lab 800.)

28.
form:

When you are ready to run the study, click the Run button on the toolbar near the top of the

b2 SoftWright HDCoverage Rev 380

File Configuration  Map Help

SEEE O ME

Fiwed Faciits

Description

1D {00003

Desc [TRAINING Centerrial Site

Edit Date |3J23J2U13 10:06:58 P
Site
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==y +]
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Transmitter Antenna
Receiver Antenna [Primary]
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Receiver Gains [Primary)

10 Records

[TRAINING Centernial Site

—— W —— oot o il

(0 |

—

= -] Rniregeindl) o) @ olml@lzlalals |l T = +l-| el B8

Mebie Fociite

m

~]

I |

] (T +
Loverage Siedy Sottimrs
+Expand all - Collapse All
Task =

Task ID: |0000002
LEE | TRAINING Radial Study Centerinial

[ &utoDraw Text Out:| Parameters Only =

Coverage Area

i B N

v Draw onmap

Description
D [Do0000s

Desc |TF|AINING Basic Handheld

Transmitter

Transmitter Losses

Transmitter Antenna

Receiver Antenna

ReqField (1519 dBu

Ant Gain |0.00 dBd

Receiver Losses
Receiver Gains
Receiver

3 Records

| TRAINING Basic Handheld

= Bl Stud {727 rachials: i 21.600 =]
ﬂ J j Numbar‘ Range | Sort | Clear | ﬂ 3
Stamei
New‘ Edit | Copy | Delete ‘ ‘ I’I’SZE'E }SE,SEEE,"'] I ENE New‘ Edit | Copy | Delete ‘ ‘
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29. The Tasks to Run form will be displayed:

-

Task(s) to Run

Cancel

M| 0000002 TRAIMIMNG Radial Study Centennial

[v Cloze HDCoverage when running T azks

[~ Bunin zilent mode

L

)

This form shows the Tasks that have been created but not yet run, with the Tasks created during
the current HDCoverage session marked with a checkbox. To start the marked tasks, click the

Continue button.

30. The study will take a few seconds to set up, then a progress form will be displayed:

Compute Longley-Rice Field

TRAIMING Radial Study Centennial
Azimuth 285000 [52 of 72)
72X

E ztimated time remaining 00:00:02

-
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31. When the study is complete, HDMapper will be loaded to display the coverage map. The
map may be exported to Google Earth using one click of the Google Earth icon.

.
® SoftWright HDMapper - TRAINING Radial Study Centennial LR RAD.smf (BN

File Legend Custom Layers Configuration Help
[Q wlelaT| | s =8| | 22l Qlak & slwl sl @l o ([S)EE e 28|50
=B £ 2
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~
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® lessThan 1519
®  TRAINING Basic Handhel

v CO_URBANIZED_AREAS

v CO_COUNTIES
O
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A
v CO_wWATERBODIES

2

T ¥
4 3

3956994 M 10415 4483w

N

32. This map shows the results for the study, based on the Required Field value computed for the
mobile facility. The locations marked in green (note the legend on the left) indicate points on
the radials where the computed field strength meets or exceeds the required field value. At
the red locations, the field strength is below the required value.

33. You can also display multiple field strength levels.
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