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Foreword

The document describes how to install and use the new HCM software. Follow the steps below to
install and operate the application. If you have questions or remarks, please contact the following
e-mail addresses:

Erik.falkuss@bnetza.de

Cedric.Kalies@bnetza.de

Installation

1. Unzip the “HCMMS_CS vx.x.zip” in a directory of your choice (with the appropriate rights to
run

applications).

2. Start the application by running the GUl.exe.
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First Start — Configuration

On first use BORDER, TOPO and MORPHO paths must be set.
1. Press the Settings button.
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Single Calculation ~ Read input file  Info
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2. Inthe Settings window, select the path for the respective data type by pressing the Browse
button. If you haven’t installed the data locally, it is possible to download it from the HCM

homepage.
! Settings - m} x e Settings — O *
Topopath | | Topopath | SRIAIEN] |
Browse Browse
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3. If you have defined all file paths, confirm the selection by pressing the Save and Close button.

The window will close automatically.

4. If you want to quit the action, press the Cancel button.

The location of calculation output files (folder "CALCDATA") depends on your system configuration. By
useing the Open the folder for Calculation data button, you have access to the CALC DATA files. The
button Open the folder for Calculation data is to be found on the info-tab.




Single Calculation

1.
respective Calculation Mode.

First, determine whether it is a point-to-point or point-to-line calculation by selecting the

An example for each Calculation mode is deposited. When you have entered all
parameters, press the Start Calculation button.
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Single Caleulation  Read input file  Info

Functions
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[Calc Mode | [ 0] : Point to Point Calculation v
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2. Theresultis displayed in the green box “Results”. If you want to see all the output and input
parameters, press the Details button. In case of errors a description of the error is given

above the result box.
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Calc Mode | [ 0] : Pointto Point Calculation ~ History
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[The Calculation was successful - peformed in 472 millseconds |
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HCM version




Use of catalogue data

1. Press the History button.

& HoM

Single Calculation  Read input file  Info
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Latitude:

Vertical
Height above sea

Sea temperature
Hlevation

Courtry code

Maximum radiated power

Designation of emission

Hstoy ||| Setings | Mapview | Reset || Lasts Start Calculation
Receiver settings
I Longtude L] Latude L]
[ ] ]
Type of antenna GainofRxartenna | | dB
Horzontal ] Vertcal [ ]
L] Antenna height [ m Height above sea [ Im
L _In Pemissible fied strength || dByV/m
i Azimuth I:l . Fevation I:l B
g‘ | B
. Depolarisation loss [ m’m‘”“ [ ]
L1 Radius of sevice area | | km Designationof emisson | |
I
ine Calculation
Border ) CBR Calculation line ] km

Land to calculate

[

Infoling
Results

Maximum fieldstrength || dBym
Pemissible fied strength || dBuV/m

Protection margin )
Calculated coordinates Tx
longtude  Lattude Longtude

Latitude:

Pemissible field suength || dBuVin
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2. Press the Change button to select the path for CATALOG folder. (Note: It is possible to select

the CATALOG folder from the “old” HCM.exe).
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3. After confirmation, a table should appear. This table lists all former configurations. If you want
to re-calculate one of these predictions, you will mark the line or a value of this line. Then push
the Select Configuration button to fill the user interface with the specific data.

= History =

Calc Mode Coordinates Frequency Antennaheght -
2 DOSE312153N00... | 790.00000M 18 '
2 |oosE312153N00... | 790.00000M | 18 '

» B o= 12153000 | 730.00000m 18
2 O08E312153N00... | 790.00000M | 18
2 DOSE312153N00... | 790.00000M 18
2 |O1SEDS485IN16... | 790.00000M | 18
2 NNOEA1104TM29 790 Annnnaa 10

« ‘ nr »

1:\2240-\CATALOG | Change | Select Configuration




Read input file for calculation

1. Toexecute a multiple calculation choose the Page Read input file.

6 Hom — ] x
s ()
Read input file
Path of input fle. | | | Bowse || Setngs |
HCM version:
Start Calculate selected
ok - [—

H_Tx_input Aottyp H.Tx Aty V_Tx  Ad_Txinput Be_T_input H_Tx_ant

2. Press the Browse button to select a file. If you have not configured the settings yet, you will
have to do so now by pressing the Settings button.

[ YaY] - ] X
Single Calculation  Read inputfile  info

Read input fle

Path of inputfie [D:\HCM\Ausgabe oleich Engabe Test bt || [CBomse ][ setnas |
HCM version:
Start Calculate selected
S —

H_Te_input Mtyp HTe Ao VTx  Aai_Txinput Ble_Te_input H_Tw_ant




3. To start the calculation push the Start Calculation button.

G How — ] b3
Single Calculation  Read inputfile  info
Read input fie
Path of input file |D\HCM\Ausgabe gleich Eingabe Test bt | | Bowse || Setings |
Multicalculation of 50 datasets successiul T
e Cacuiion Aot e =
mE ] ®

#  Cmode  Coo_Tx H.Toinpit At p H_Tx  Anp V_Tx  Ad_Dunpd  He Tnpt  H_Twant  Maxpower  Type ~
ﬁ 0 007E014552N2504 037ECT1 002840 166 88 o 16.1 ]
2 1 011E520647N5850 002KA12 003LATE 3015 21 2 13 ]
3 1 00SET01747N4549 00ONDOD 014EC31 3365 40 57 33 ]
4 0 013E543553N0942 033EA20 O0ONDOD a8 B4 11 17.0 ]
5 1 00BE38I749N1432 032EA25 000NDOD 27 14 70 19.4 ]
B 0 038EA20 007EA32 1706 08 73 24 ]
7 1 006ES14651N2648 030LA10 003EC35 2962 27 55 23 ]
3 1 00BED42849N1122 017EAD6 000NDOD 2680 85 18 75 ]
3 1 007E023452N1303 01BEADS 005EC02 9.2 25 3 236 ]
0 |o 0DE582343N2733 010KA21 010EB24 673 24 2 118 ]
R 012E022850N1457 O31EADT 033EC00 159.8 £5 2 143 ]
21 012E295650N2332 001E872 OMEC00 3340 45 8 18 ]
R O10E464547N3334 O50EAQS 00ONDOD 1480 25 20 44 ]
@ |0 013E564451N0339 109LAD3 011E829 2034 76 2 32 ]
5|0 007E485348N0232 038EA34 010LA20 3321 85 40 169 ]
® 0 012E415648N1125 000NDOD 013EC30 1717 13 50 234 ]
17 |4 O14E202353N1940 01BEADG 015EA22 838 9.1 E 257 ]
K O07E37SH47NI513 01BEBO1 020LA09 2053 17 %0 23 ]
v |0 00SEQ74751N0620 000NDOD 0M4LADS 176 07 56 291 ]
0 o 00ES74643N1650 038EA20 007LA35 1203 37 5 304 ]

PR 007ES61047N3307 032EA28 052EA21 1820 38 3 73 v

< >

4. If you want to safe the results, you can use the Save Results button to generate a txt file and
a csv file.

5. By pressing the Calculate selected row(s) button, the checked lines will be calculated and
shown in the table.

G Hov - 5 »
Single Calouiation  Read inputfle  info

Read input file

Path of inputfile | D:AHCM\Ausgabe gleich Engabe Testix: ] [ Bowse || Setings |

Multicalculation of 50 datasets successful

e — Stat Save HeM verson Caloulate selected
ikl Calculation Resutts 7213 row(s)

#  Cmode  Coo_Tx H Tinput  Antyp H Tx  Antbyp V.Tx  Ae Tainpdt  He Tainput  H Toant  Max power  Type A
1 0 D07E0145: 037 002EB40 |
H - 011E520647N585 002KA12 009LA14 |
» E -1 D0IE101747N4549 000NDOD D14EC31 L |
4 0 D13E543553N0942 033EA20 00ONDOD 88 84 n 170 |
5 - DOBE383749N1432 032EA25 00ONDOD 27 14 70 194 |
6 0 039EA20 007EA32 1706 0.9 7 24 |
7 - DOSE514651N2648 030LATD 003EC35 2%.2 27 55 23 |
3 - D0BEQ42849N1122 017EADS 000NDOD 2680 85 i 275 |
f] - D07E023452N1303 016EADS 005EC02 992 25 3 26 |
0|0 DOSE582349N2733 010KA21 010EB24 673 24 20 1.8 |
1nooA 012E022850N1457 031EADT 033EC00 159.8 65 2 143 |
21 O01EBT2 034EC00 3340 45 68 38 |
131 DI0E464547N3334 050EAD3 000NDOD 1480 23 80 44 |
4|0 D13E564451N0333 109LAD3 011EB29 2034 78 2 312 I
15 |0 DO7E485348N0232 038EA4 010LA20 2321 29 40 169 I
50 D12E415548N1125 00ONDOD 013EC30 171.7 13 50 24 I
171 D14E202353N1940 018EADS 015EA22 238 EX] £ 257 I
180 007E375847N3513 018EBD1 020LA08 2053 17 £ 23 I
190 D0BEQ74751N0620 00ONDOD 034LADS 176 27 56 291 I
2 |0 D0BES74649N 1650 033EA20 007LA35 1203 a7 35 04 I
21 1 D07ES61047N3307 032E428 052EA21 1820 X 3 73 o
< >




Result as shown.
G Hom - B X%

Single Calculation  Read nputfile  nfo

Read input file
Path of input e [D\HCM\Ausgabe gleich Eingabe Test bt

Muti-calculation of 3 datasets successful HCM version
Start Save Caloulate selected
Calculation Results ZE rowls)

|| Bowee [ setnge |

Calculation log
#  Cmode  Coo_Tx H D nput At HTx  Attp V.Tx  Ad Tinput Bl Txinpt  H_Txant  Maxpower  Type_of
» 0 007E014552N2504 037ECT1 002EB4D 166 88 94 16.1
2z -1 D11E520647N5850 002KA12 003LA14 3015 21 2 19 |
3 -1 DOSET01747N4549 000NDOD 014EC31 3365 40 57 33 |

If there is only one line checked, the whole configuration will be transformed in the Single

7.
Calculation window by pressing the Calculate selected row(s) button.

G Hom
Single Calculation  Read input file  |nfo

Read input file
Path of input file D \HCM\Ausgabe gleich Eingabe Test bt

Mutticalculation of 3 datasets successful HCM version
Start. Save Calculate selected
Caleulation Resutts. 7213 row(s)

H_Te_ant Max power  Type_of |
161

[#  Comode  CooTx H Teinput At tp HTx  Anttyp V Tx  Ad Teirpt B Txinput
186 88 £

-1 0 4 3015 21 19 |
O ) I = - T S 2 TR




8. Result as shown.

Single Calculation  Read input file  Info

Functions

Calc Mode [ -1] : Line Caleulation (h = 10m ) &2 History.

Transmiter settings

Longtude Latitude

Type of antenna I~

Horizontal Vertical

Antenna height EREE Height above sea [ m

Channel occupation 0~ Sea temperature ~
Azimuth - Elevation °
Frequency 1215] [MHz | Countiy code

[

dBwW

Z5K0GTW

Distance over sea Mazimum radiated power

Radius of service area Designation of emission

Profile from Tx to Border

Profile lineText distance: 0.1 km

Settings

Mapview Reset
Recsiver settings

Longtude

Type of artenna

Horizortal

Artenna height

Azimuth

Frequency

Boyrolmisaiion ks

Radusof sevicearea | | km
Line Calculation

@ Border
Land to calculate

(O CBR

Latitude:

Gain of Rx antenna
Vertical

Height above sea

Elevation

Courtry code

Comection factor acc.
to deta frequency

Designation of emission

Calculation line

[The Calculation was successful - performed in 926 miliseconds

Results

Maximum field strength

Protection margin
Calculated coordinates Tx

Longtude  Latiude Longiude

dBuv/m

Pemnissible field strength dByV/n

Distance
Direction horizontal

Direction vertical

Calculated coordinates on Border

Latitude

11708056 | [48027222 |  [8.233333

| 48966667

Start Calculation

km

Details

HCM version
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Map View

1. Todisplay the points of the calculation in a map, press the button Mapview. When this
button is activated, the web browser window opens and shows the current calculated
configuration. A working internet connection is required to use the map feature.

[m]
X

€ Hem -

Single Calculation  Read input file  Info

Functions
Calc Mode [ 0] : Pointto Point Calculation ~ History Settings Reset Lasts Start Calculation

Transmitter settings Receiver setting

) i T Latitude
Longtude 14628611 Lattude 43,8675 Loothce 8.397778 49.853333
014E3743 48N5203 (008E2352 49N5112
Type of antenna E~ GainofRxartenna 0 | dB
Type of antenna E~
Horizontal Vertical
Horizortal 112EATS Vertical 012605
Antenna height m Height above sea b Im
Arttenna height 23 m Height above sea m
] g L] Pemissible fied strength [0 | dBuV/m
Channel occupation 1~ C v
e At L |- Bevation L ]-
Azimuth . Bevation .
Frequency [ so0f[mHz v Country code
e B oo Sepmsaonkss [0 | 4 S b e
omection factor
Ditanceoversea | | km Maximum redited power dBwW
Radusof sevicearsa |0 | km Designation of emission | S0MOGTWET
Ridius of ssrvice area km Designation of emission [0MOGTWET
Line Calculation
Border CcBR Calcustion line km

Profile from Tx to Rx

Permissible field srength || dBuVim

Land to calculate

]

The Calculation was successful - peformed in 530 miliseconds

Results

Maximum field strength  [-106 66 dByuV/m Distance Kkm
Pemissible field strength dBuV/m Direction horizontal 28591

Protection margin 106.66 B Direction vertical [oos ] -
Caloulsted coordinates T Caloulsted coordinstes Rx
] Longituds  Lattuds longtuds  Latitude Detals

[ Show nemalized profile [14497222 | [4BBI2222 | [B397778 | [49.853333

Profile line Text distance: 0.1 km HCM version:  (7.213

2. Tomeasure the distance, use the " button.
To reset the view, use the | ® | button. B
To update the points on the map, use the. “ lbutton.

To change the background-map, use "~ button. Open Street Map (basic view) and satellite
map are available.

4811071 649309

Satellite-view
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al{a Tl +]

Methirch

o Loffigen

v s B
Measure-Tool with Tooltip to add or delete points

DLL for C/C++ programs (or any other languages that don’t use CLR)

Direct integration of the C#-DLL (HCMMS_CS.dll) is only possible for .NET programs. Programs written
in other languages need some extra code to use the C#-DLL, e.g. a wrapper.

The test release now contains another DLL (HCMMS_UMB.dll) that can be used as bridge between
surrounding programs written in C/C++ or other languages and the C#-DLL (see figure below).

HCMMS_UMB.dll shall provide the same interface as the Fortran-DLL and can (together with the CH-
DLL) be used to replace the Fortran-DLL without writing extra code. Put both DLLs (HCMMS_CS.dll
AND HCMMS_UMB.dIl) in the same folder where the Fortran-DLL resides and reference the
HCMMS_UMB.dIl in your program / code.

HCMMS_UMB‘d” HCMMS_CS.d”
Program

Data flow between surrounding program and C#-DLL

The interface to HCMMS_UMB.dIl is part of official HCM-MS documentation and can be downloaded
from the HCM homepage. Additionally the header file of the HCMMS_UMB.dll is included in the
interface documentation of the C#-DLL that can be found on the HCM homepage
(programs\mobile_service\Test version\CSharp Implementation\Interface documentation.pdf).
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Usage of MSI antenna pattern for HCM calculation

It is possible to load and use a MSI file for HCM calculation. The MSI file contains the antenna gain
values in dBd. There must be 360 values for each degree in horizontal and vertical direction.

The program calculates the field strength for HCM and MSI antenna pattern. It is possible to switch
between the calculated values in the GUI:

@ Hm
Single Calculation  Antenna Read input file  Info
Functions
CalcMode | [ 0] ¢ Pointto Poit Caloulation - History Setings Mapview Resel
Transmitter settings Receiver settings
Longitude D12E1140 Latiude 50N2150 legir 01ES130
1 50.
Type of artenna v
Type of artenna v I D\HCH MSINAAUS338W_37)] | Search M1
Horzontal
Honzontal 043LA06
Vertcal Artenna height
Antenna height 0w Height ab
e e [ Jo Pemissibl fied srength [0 | dBuV/n
Channel occupation |1 o c - rat -
Azimith Bevation 4
- o -
Frequency MHz ~|  Countiycode

Distance over sea m

Radius of senvice area m

L«
L_Jw
Profile from Trcto Rx

| S—

Depolarisation loss

P la
Radus fsenviceares [0 | km

Line Caleulation

Mazimum radicted power dBW
Designation of emission [200KG7WET

Border CBR

1

Land to calculate.

Lasts. Stant Caloulation

Latitude

Gain of Rx antenna

Vertical

Height above sea

Elevation

Courtry code

Conmection factor acc.
1o defla frequency

Designation of emission

Calculation line

km
Pemissblefied stength || dBuVim

|

[The Calculation was successful - performed in 96 millseconds |

[ Show nomalized profile
Profil ineText distance: 0.1 km

Results

[ | Mapview Reset
Receiver settings
Longiude o17EsT30
Type of antenna -
Horzontal
Antenna height

Permissble field strengh [0 | dBuV/m
L_1-

e
E e

Redus of service area [0 | km

Line Calculation

Azimudh
Frequency

Depolarisation loss

Border CBR

]

Land to calculate

Lasts

Start Calculation

e
Ganof Rxantenna [0 | dB
Vertical

Height above sea

Elevation

Courntry code
Comection factor acc.

e [
Designation of emission | SOMOGTWET

Caleulation line

P ] km

Pemissble field srength || dBuvim

Antenna
depvim | O HCM Distance 2409 km
Pemissivle field strangll aBuV/m| @ WS N Direction horizontal
Pratection margin 142 B Direction vertical
Caleuiated coorinates Tx Caleulated coordnates Fic
longtude  Latiude: Longtude  Lattude Detais
12154444 |[50.363889 |  [11.858333 | (50333333

HCM version

Resuts
Maximum fied strength (343 dByV/m
Pemissible feld strength (2.10 dBuV/m
Protection margin 133 B

e Calculation was successful - perfomed in 142 miliseconds |

Arterna
@® HCM

Q msi

Distance

Direction horizartal

Calculated coordinates Tx

Longtude  Lattude Longtude

Latitude

jrection vettical  |-0.12

Calculsted coordinates Rx

Details

[12.194444 | [50.363888 |

[11.858333 | [50.333333

HCM version:

Display of calculated field strengths for HCM and MSI antenna patterns

For a detailed view on the used antenna patterns, it is possible to display them in the tab “Antenna”:
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& HoM

Single Calculation  Antenna  Read input file  Info
Antenna attennuation values M lized chart
[ Apply | @ Yes Mo
HCM Antenna M5! Antenna

Horizontal

Vertical  [DD9EAD7 |

[D:\HCM MShAALS339W_3700]

& HoM

Angle rniumlon :Eeﬂuatlon (E‘)jvg;:renca
(dB) (dB)
4
5 012 -1.04 0.52
6 071 -1.46 0.75
7 -8 -1.54 0.4
8 -3.45 246 053
9 -5.81 -3 -28
10 51 -3.59 -5.51
1 -135 419 971
12 222 -4.81 -17.38
13 -37.28 543 -31.85
14 -23.24 £.06 -17.18
15 -20.57 £.69 -14.28
16 2179 732 -14.47
17 -25.48 7594 -17.54
18 -36.36 -8.56 278
13 -32.54 9.7 -2377
20 -25.77 578 -15.95
2 2366 -10.37 -13.23
22 -24.14 -10.96 -13.18
23 27T -11.54 -16.17

Horizontal Vertical

[

= Vertical M5|

Vertical HCM == Vertical direction TeRx === Tx elevation

270

Display of comparison between HCM and MSI antenna pattern in vertical direction

Single Calculation  Antenna  Read input file  Info
Antenna attennuation values N lized chart
| Apply ‘ ® Yes (O No
HCM Antenna MS| Anterna

Horizontal

Vertical  [DOSEAD7 |

[D:\HCM MSIaAUS339W_3700]

Angle ?ﬂset']ua‘lion ':1::Mua1iun Difference
dB) el 8)
303 87 631 -23%
304 -7.69 -b.82 -1.87
305 £.76 537 -1.3%
306 -5.91 -4.395 .96
307 512 456 056
308 44 421 019
309 376 -3.87 on
310 318 356 038
m -268 -328 06
312 225 -3m 0.76
313 -1.8% -276 087
314 161 253 092
315 1.4 231 09
316 13 21 031
317 127 -183 066
318 -1.34 -1.76 042
318 151 -15% 0.08
320 178 -145 034
32 -213% 1.3 .88
322 273 -1.18 -155

Horizontal  Vertical

== Horizontal M5!

270

Horizontal HCM === Horizontal direction TxRx ===+ Tx azimut
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The right diagram visualizes the gain values for the used antenna pattern (horizontal and vertical):

The orange line displays the gain values of the HCM antenna pattern

The blue line displays the gain values of the MSI antenna pattern

The straight red line indicates the calculated direction between Tx and Rx
The straight green line indicates the azimuth of Tx

On the left table you can see the used antenna attenuation values for the calculated directions and
also the difference between HCM and MSI.

In case you want to check other antenna pattern, it is possible to load a new MSI file by selecting the
“Search MSI” button or edit the data fields for the horizontal/vertical HCM antenna patterns.
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