5. Input values:

- Mode of calculation:
Mandatory, (chapter 3 of User Guide)

- Transmitting frequency:
Mandatory

- Geographical co-ordinates of the transmitter:
Mandatory (including seconds).

- Height of transmitter above sea level:
Optionally. If missing, height is taken


from terrain database.

- Transmitter antenna height:
Mandatory

- Type of antenna horizontal (Tx):
Mandatory; coding see VA01

- Type of antenna vertical (Tx):
Mandatory; coding see VA01

- Azimuth of maximum radiation Tx:
Mandatory. If horiz. Tx antenna is


‘000ND00’, value is not used.

- Elevation angle of main radiation Tx:
Mandatory. . If verti. Tx antenna is


‘000ND00’, value is not used.

- Maximum radiated power:
Mandatory; in dBW.

- Type of Tx antenna:
Mandatory; "E" or "I" 

- Channel occupation:
Mandatory. "0" or "1". For some


CMODES not used (default = 0).

- Radius of the service area of the transmitter:
Mandatory. If 0, effective antenna height


of Tx is calculated, if > 0, eff. antenna


height is set to 3 m (for mobiles).

- Designation of emission Tx:
Mandatory for some point to point


calculations, value not used for (border-)


line calculations.

- Distance over sea:
Optionally; in km. If missing, the


distance over sea is calculated if


morphological data is available.

- Sea temperature:
Mandatory; cold or warm ("C" or "W").


C = North sea, W = Mediterranean sea.

- Reception frequency:
Mandatory for point to point


calculations, value not used for (border-)


line calculations.

- Geographical co-ordinates of Rx;
Mandatory for point to point


calculations, value not used for (border-)


line calculations.

- Height of receiver above sea level:
Optionally. If missing, height is taken


from terrain database. Value not used for


(border-) line calculations.

- Receiver antenna height:
Mandatory for some point to point


calculations, value not used for (border-)


line calculations.

- Type of antenna horizontal (Rx):
Mandatory for point to point


calculations, value not used for (border-)


line calculations. Coding see VA01

- Type of antenna vertical (Rx): 
Mandatory for point to point


calculations, value not used for (border-)


line calculations. Coding see VA01

- Azimuth of maximum gain of Rx antenna:
Mandatory for point to point


calculations, value is not used for


(border-) line calculations or if horiz. Rx


antenna is ‘000ND00’.

- Elevation angle of main gain of Rx antenna:
Mandatory for point to point


calculations, value is not used for


(border-) line calculations or if verti. Rx


antenna is ‘000ND00’.

- Gain of Rx-antenna:
Mandatory for point to point


calculations, value is not used for


(border-) line calculations.

- Type of Rx antenna gain:
Mandatory for point to point


calculations ("E" or "I"), value is not


used for (border-) line calculations.

- Designation of emission Rx:
Mandatory for point to point


calculations, value is not used for


(border-) line calculations.

- Depolarisation loss:
Mandatory for point to point


calculations, value is not used for


(border-) line calculations.

- Radius of the service area of the receiver:
Mandatory. If 0, effective antenna height


of Rx is calculated, if > 0, eff. antenna


height is set to 3 m (for mobiles).

- Input-value: permissible field strength:
Optionally, if missing, value is taken


from table in Annex 1 of VA01.

- Input value of correction factor

   according frequency difference:
Optionally. Not used for (border-) line


calculations. If missing, value is


calculated.

- Land to calculate from (code of country):
Mandatory


See Preface to the IFL.

- Land to calculate to (code of country): 
Mandatory


See Preface to the IFL.

- Distance to borderline: 
Mandatory for (border-) line


calculations. Not used for point to point


calculations.


negative values = Cross-border range


0 = calculation on borderlines


positive value x= calculation on x km


line.

- Input value of „Maximum cross

   border range of harmful interference“:
Optionally for (border-) line


calculations. If missing, value is taken


from table in Annex 1 of VA01.

6. Output values:

- Error value (see list), 0 = no error.

- Distance between point A and B in km (only point to point calculations).

- Height of Tx above sea level (terr. database) in m.

- Height of Rx above sea level (terr. database) (only point to point calculations) in m.

- Information (fields) (see list).

- Eff. antenna height [m] (CCIR) (Tx) (only point to point calculations).

- Eff. antenna height [m] (CCIR) (Rx) (only point to point calculations).

- Total eff. antenna height [m] (CCIR) (only point to point calculations).

- Delta h [m] (CCIR) (only point to point calculations).

- Correction factor k delta h [dB] (CCIR) (only point to point calculations).

- Power [dBW] in direction of receiver (only point to point calculations).

- Free space field strength [dBµV/m] (only point to point calculations).

- Field strength [dBµV/m] (CCIR) land.

- Field strength [dBµV/m] (CCIR) sea.

- Correction according antenna attenuation [dB] (Tx) (only point to point calculations).

- Correction according antenna type [E or I] [dB] (Tx) (only point to point calculations).

- Azimuth (Tx) [degree]

- Elevation (Tx) [degree]

- Direction to Rx [degree].

- Angle vertical Tx to Rx [degree].

- Difference angle vertical (Tx-Rx - elev.) [degree] only point to point calculations).

- Difference angle horizontal (Tx-Rx - azim. Tx) [degree] (only point to point calculations).

- Angle vertical Rx to Tx [degree] (only point to point calculations).

- Difference angle horizontal (Rx-Tx - azim. Rx) [degree] (only point to point calculations).

- Difference angle vertical (Rx-Tx - elev. Rx) [degree] (only point to point calculations).

- Azimuth (Rx) [degree] (only point to point calculations).

- Elevation (Rx) [degree] (only point to point calculations).

- Direction to Tx [degree] (only point to point calculations).

- Clearance angle [degree] (Tx) (only point to point calculations).

- Correction factor according clearance angle [dB] (Tx) (only point to point calculations).

- Clearance angle [degree] (Rx) (only point to point calculations).

- Correction factor according clearance angle [dB] (Rx) (only point to point calculations).

- Distance over sea [km] (calculated or from input value)

- Correction according antenna attenuation (Rx) [dB] (only point to point calculations).

- Correction according antenna type [E or I] (Rx) [dB] (only point to point calculations).

- Delta frequency [kHz] (only point to point calculations).

- Correction factor according delta frequency [dB] (only point to point calculations).

- Channel spacing of Rx [kHz] (only point to point calculations).

- Channel spacing of Tx [kHz] (only point to point calculations).

- Calculated field strength [dBµV/m].

- Permissible field strength [dBµV/m]

- Permissible field strength of table in Annex 1 of VA01 [dBµV/m]

- Max. range of harmful interference [km] (only point to point calculations).

- E.R.P. of reference transmitter [dBW] (only point to point calculations).

- Protection margin (EP - EC) [dB]

- Co-ordinates of (calculated) Tx - point (differs from input value if Tx is a mobile).

- Co-ordinates of (calculated) Rx - point (differs from input value if Rx is a mobile).

HCM_error values:

0
No error

36
Error opening terrain- or morphological data file (data not available)

200
Error in longitude (in 'Point_height' or 'Point_type' subroutine) 

210
Error in latitude (in 'Point_height' or 'Point_type' subroutine)

220
Error reading record (in 'Point_height' or 'Point_type' subroutine)

300
Latitude is not in range of 0.0 - 90.0 (in 'Point_height' or


'Point_type' subroutine)

400
Height is missing (-9999) (in 'Point_height' subroutine)

1000
Distance between Tx and Rx = 0. Calculations not possible

1001
Error in geographical coordinates (Tx longitude, degrees)

1002
Error in geographical coordinates (Tx longitude, minutes)

1003
Error in geographical coordinates (Tx longitude, seconds)

1004
Error in geographical coordinates (Tx longitude, E/W)

1005
Error in geographical coordinates (Tx latitude, degrees)

1006
Error in geographical coordinates (Tx latitude, minutes)

1007
Error in geographical coordinates (Tx latitude, seconds)

1008
Error in geographical coordinates (Tx latitude, N/S)

1009
Error in Tx antenna height

1010
Error in transmitting frequency value

1011
Error in transmitting frequency unit

1012
Error in radius of service area of Tx

1013
Error in input value height of Tx site above sea level

1014
Error in geographical coordinates (Rx longitude, degrees)

1015
Error in geographical coordinates (Rx longitude, minutes)

1016
Error in geographical coordinates (Rx longitude, seconds)

1017
Error in geographical coordinates (Rx longitude, E/W)

1018
Error in geographical coordinates (Rx latitude, degrees)

1019
Error in geographical coordinates (Rx latitude, minutes)

1020
Error in geographical coordinates (Rx latitude, seconds)

1021
Error in geographical coordinates (Rx latitude, N/S)

1022
Error in Rx antenna height

1023
Error in reception frequency value

1024
Error in reception frequency unit

1025
C_mode is out of range

1026
Error in input value of permissible field strength

1027
Error in input value of maximum cross border range

1028
The distance is greater than 1000 km. Calculations not possible

1029
Error in radius of Rx service area

1030
Error in input value Rx site height above sea level

1031
Error in Tx elevation

1032
Error in Tx azimuth

1033
Error in type of Tx antenna (E/I)

1034
Error in power

1035
Error in input value of distance over sea

1036
The 'xxx.ALL' borderline file for Tx is missing

1037
The 'xxx.ALL' borderline file for Rx is missing

1038
Error in type of antenna (TR20-08)

1039
Error in input data of correction factor according frequency difference

1040
Channel spacing outside definition range (Rx)

1041
Channel spacing outside definition range (Tx)

1042
Error in Rx elevation

1043
Error in Rx azimuth

1044
Error in Rx type of antenna ("E" or "I")

1045
Error in gain of Rx antenna

1046
Error in input data of depolarization loss

1047
Distance to borderline is too long

1048
Selected line data not available

1049
Error in line data

1050
Non-Agreement frequency and important input data missing

2000
wrong Figure_frequency
(from Get_figure_FS_value)

2001
wrong Time_percentage
(from Get_figure_FS_value)

2002
wrong Sea_temperature

(from Get_figure_FS_value)

2003
wrong Figure_Heff

(from Get_figure_FS_value)

2004
wrong Figure_distance

(from Get_figure_FS_value)

Info(i) values:

1
No height of Tx site is given; height is taken from the terrain database

2
Height of Tx site differs from height of terrain database

3
Height of Tx site differs more than 10%, calculated values may be (extremely)


wrong!

4
Frequency out of range of table in Annex 1

5
Input value of permissible field strength is used

6
Input value of maximum cross border range is used

7
Distance between Tx and Rx is less than both service area radiuses;


field strength is set to 999.9

8
No height of Rx site is given, height is from the terrain database

9
Height of Rx site differs from height of terrain data

10
Rx site height differs more than 10%, calculated values may be (extremely)


wrong!

11
Free space field strength used because distance < 1km

12
Free space field strength is used, because 1st Fresnel zone is free

13
Distance over sea is greater than total distance. Distance between Tx and


Rx is used!

14
Input value of correction factor according frequency difference is used

15
Frequency difference outside definition range; 82 dB is used

16
Calculated distance over sea is set to 0 because of missing morphological


data.

17 Channel spacing outside curve range, broadband formula is used.

18 Correction factors for the band 380 - 400 MHz are used

7. Using text files for the input:

For simple surrounding programs (e.g. written in MS ACCESS), it is possible to select all input data and write it to a text file. Then the HCMMS_V7 program can be run using the ‘read input from file’ option. In this case, no additional input is requested and the output is written to a text file ‘HCM.TXT’. The format of the input text file differs according to the CMODE. Examples are shown below.

Note: It is possible to queue as many calculation input data as you like. Simply add more lines to the input text file.

The examples can be used as reference for the format of data not listed in Annex 2 of the Agreement 2003.

Example 1 for a data file containing all input for a borderline calculation.


Data
Description / Format


(not part of data!)

	-
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	mode of calculation /N2

	0
	0
	6
	E
	2
	0
	0
	0
	5
	1
	N
	0
	0
	0
	0
	
	Tx co-ordinates / C15

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Tx height above sea level / NC4

	0
	0
	0
	N
	D
	0
	0
	
	
	
	
	
	
	
	
	
	Tx antenna type horizontal / C7

	0
	0
	0
	N
	D
	0
	0
	
	
	
	
	
	
	
	
	
	Tx antenna type vertical / C7

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	azimuth / D5.1

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	elevation / D5.1

	
	
	2
	0
	
	
	
	
	
	
	
	
	
	
	
	
	Tx antenna height / N4

	
	
	1
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	radiated power / D6.1

	E
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Tx type of antenna (E or I) / C1

	0
	0
	9
	5
	4
	.
	4
	0
	0
	0
	0
	M
	
	
	
	
	Tx frequency / D11.5 + C1

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	channel occupation / N1

	C
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	sea temperature (C or W) / C1

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	distance over sea / DC5.1

	
	
	
	
	0
	
	
	
	
	
	
	
	
	
	
	
	radius of service area / N5

	
	
	
	0
	
	
	
	
	
	
	
	
	
	
	
	
	distance to borderline (km) / N4

	D
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	land of Tx (IFL - code) / C3

	H
	O
	L
	
	
	
	
	
	
	
	
	
	
	
	
	
	land to calculate to / C3

	
	1
	9
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	perm. field str. (input) / DC5.1

	1
	0
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	max. cbr (input) / C3


Format description:

Nx = Number, x = number of digits, right justified.

Cx = Character (letters or numbers), x  = maximum number of characters, left justified.

Dx.y = Decimal numbers, x = total length (including the decimal point), y = number of digits


after the decimal point.

NCx = Same as Nx, but it is possible to leave this field empty (blanks).

DCx.y = Same as Dx.y, but it is possible to leave this field empty (blanks).

Example 2 for a data file containing all input for a normal calculation.


Data
Description / Format


(not part of data!)

	
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	mode of calculation / N2

	0
	0
	6
	E
	2
	2
	3
	3
	5
	1
	N
	1
	5
	2
	5
	
	Tx co-ordinates / C15

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Tx height above sea level / NC4

	0
	0
	0
	N
	D
	0
	0
	
	
	
	
	
	
	
	
	
	Tx antenna type horizontal / C7

	0
	0
	0
	N
	D
	0
	0
	
	
	
	
	
	
	
	
	
	Tx antenna type vertical / C7

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	azimuth of Tx antenna / D5.1

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	elevation of Tx antenna / D5.1

	
	
	1
	0
	
	
	
	
	
	
	
	
	
	
	
	
	Tx antenna height / N4

	
	
	1
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	radiated power / D6.1

	E
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Tx type of antenna (E or I) / C1

	0
	0
	1
	4
	7
	.
	7
	7
	0
	0
	0
	M
	
	
	
	
	Tx frequency / D11.5 + C1

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	channel occupation / N1

	C
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	sea temperature (C or W) / C1

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	distance over sea / DC5.1

	
	
	
	
	0
	
	
	
	
	
	
	
	
	
	
	
	radius of Tx service area / N5

	0
	0
	6
	E
	0
	0
	0
	0
	5
	1
	N
	0
	0
	0
	0
	
	Rx coordinates / C15

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Rx height above sea level / NC4

	
	
	1
	0
	
	
	
	
	
	
	
	
	
	
	
	
	Rx antenna height / N4

	D
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Country code of Tx / C3

	H
	O
	L
	
	
	
	
	
	
	
	
	
	
	
	
	
	County code of Rx / C3

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	perm. field str. (input) / DC5.1

	0 
	0
	1
	4
	7
	.
	7
	7
	0
	0
	0
	M
	
	
	
	
	Rx frequency / D11.5 + C1

	1
	4
	K
	0
	
	
	
	
	
	
	
	
	
	
	
	
	Tx designation of emission / C9

	1
	4
	K
	0
	
	
	
	
	
	
	
	
	
	
	
	
	Rx designation of emission / C9

	0
	0
	0
	N
	D
	0
	0
	
	
	
	
	
	
	
	
	
	Rx antenna type horizontal / C7

	0
	0
	0
	N
	D
	0
	0
	
	
	
	
	
	
	
	
	
	Rx antenna type vertical / C7

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	azimuth of Tx antenna / D5.1

	
	
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	elevation of Rx antenna / D5.1

	E
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Rx type of antenna (E or I) / C1

	0
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	
	gain of Rx antenna / D4.1

	0
	0
	.
	0
	
	
	
	
	
	
	
	
	
	
	
	
	depolarization loss / D4.1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	corr. factor acc. freq. diff. / NC2

	
	
	
	
	0
	
	
	
	
	
	
	
	
	
	
	
	radius of Rx service area / N5


8. Output file HCM_X.TXT

Every time the HCMMS_V7.EXE is run, an output text file with a fixed structure is written. This file is the HXM_X.TXT. Specially if you run the EXE with file input, this HCM_X.TXT offers you the possibility to analyze the results with additional software, e.g. with EXCEL.

Contents of HCM_X.TXT

General:

All data items are separated by a semicolon. All input and output data for one calculation is in one long line of text (624 characters). Some data items are blank depending on the input data and the calculation mode.

Data Items in one line:

Description




Variable name

Input or Output

Calculation mode



C_mode


Input

Tx co-ordinates



Coo_Tx


Input

Site height of Tx station


H_Tx_input


Input

Horiz. antenna type of Tx


Ant_typ_H_Tx

Input

Vert. antenna type of Tx


Ant_typ_V_Tx

Input

Azimuth of Tx antenna


Azi_Tx_input


Input

Elevation of Tx antenna


Ele_Tx_input


Input

Tx antenna height



H_Tx_ant


Input

Maximum radiated power


Max_power


Input

Type of Tx antenna ( E / I )


Type_of_Tx_ant

Input

Tx frequency




TX_frequ


Input

Channel occupation



Chan_occup


Input

Sea temperature



Sea_temperature

Input

Input value of distance over sea

D_sea_input


Input

Radius of Tx service area


Rad_of_Tx_serv_area
Input

Rx co-ordinates



Coo_Rx


Input

Site height of Rx station


H_Rx_input


Input

Rx antenna height



H_Rx_ant


Input

Distance to borderline


D_to_border


Input

Country of Tx




Land_from


Input

Country of Rx




Land_to


Input

Input value of permissible field strength
Perm_FS_input

Input

Rx frequency




RX_frequ


Input

Designation of emission of Tx

Desig_of_Tx_emis

Input

Designation of emission of Rx

Desig_of_Rx_emis

Input

Horiz. antenna type of Rx


Ant_typ_H_Rx

Input

Vert. antenna type of Rx


Ant_typ_V_Rx

Input

Azimuth of Rx antenna


Azi_Rx_input


Input

Elevation of Rx antenna


Ele_Rx_input


Input

Type of Rx antenna ( E / I )


Type_of_Rx_ant

Input

Rx antenna gain



Rx_ant_gain


Input

Depolarization loss



Depol_loss


Input

Correction factor acc. frequ. difference
Cor_fact_frequ_diff

Input

Description




Variable name

Input or Output

Radius of Rx service area


Rad_of_Rx_serv_area
Input

Input of maximum cross-border-range
Max_CBR_D-input

Input

Version number



Version


Output

Error value




HCM_error


Output

Calculated Tx co-ordinates


Coo_Tx_new


Output

Calculated field strength


Calculated_FS

Output

Distance Tx position – Rx position

Distance


Output

Direction Tx position ( Rx position
Dir_Tx_Rx


Output

Permissible field strength


Perm_FS


Output

Protection margin



Prot_margin


Output

Calculated distance over sea


D_sea_calculated

Output

Calculated Rx co-ordinates


Coo_Rx_new


Output

ERP of reference transmitter


ERP_ref_Tx


Output

Cross-border-range



CBR_D


Output

20 info values, ‘T’ RUE or ‘F’ ALSE
Info



Output

Site height of Tx from terrain database
H_Datab_Tx


Output

Site height of Rx from terrain database
H_Datab_Rx


Output

Transmitter terrain clearance angle

Tx_TCA


Output

Correction acc. Tx terrain clearance angle
Tx_TCA_corr


Output

Receiver terrain clearance angle

Rx_TCA


Output

Correction acc. Rx terrain clearance angle
Rx_TCA_corr


Output

Effective antenna height of Tx

Heff_Tx


Output

Effective antenna height of Rx

Heff_Rx


Output

Total effective antenna height

Heff



Output

Terrain irregularity



Dh



Output

Correction according terrain irregularity
Dh_corr


Output

Land field strength



Land_FS


Output

Sea field strength



Sea_FS


Output

Correction acc. Tx antenna type (E / I )
Tx_ant_type_corr

Output

Correction acc. Tx antenna type (H and V)
Tx_ant_corr


Output

Direction Rx position ( Tx position
Dir_Rx_Tx


Output

Vertical angle Tx ( Rx


V_angle_Tx_Rx

Output

Horizontal difference angle Tx ( Rx
H_diff_angle_Tx_Rx

Output

Vertical difference angle Tx ( Rx

V_diff_angle_Tx_Rx

Output

Vertical angle Rx ( Tx


V_angle_Rx_Tx

Output

Horizontal difference angle Rx ( Tx
H_diff_angle_Rx_Tx

Output

Vertical difference angle Rx ( Tx

V_diff_angle_Rx_Tx

Output

Correction acc. Rx antenna type (E / I )
Rx_ant_type_corr

Output

Correction acc. Rx antenna type (H and V)
Rx_ant_corr


Output

Frequency difference



Delta_frequency

Output

Permissible field strength from table

Perm_FS_from_table

Output

Correction factor acc. frequency difference
Corr_delta_f


Output

Channel spacing of Rx


Channel_sp_Rx

Output

Channel spacing of Tx


Channel_sp_Tx

Output

Radiated power in direction of Rx

Power_to_Rx


Output

Free space field strength


Free_Space_FS

Output

