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Foreword

As chairman of the Sub Working Group Program of the HCM Agreement Technical Working Group Harmonized Calculation Method, I have the honour to present you the User Guide for the HCM FS test programs.

Kind regards,

Peter Benner

Chairman of the

Sub Working Group Program

HCM Agreement (Vilnius 2005) – TWG HCM
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General application of the HCM program

The official SW developed by the group is only a subroutine and DLL. Both versions can’t be used on their own but need to be called by a surrounding program. For testing the subroutine a simple surrounding program was developed and is available at the website. The results from this program are the binding reference for national implementations of the HCM software in case of dispute. 
General application of coordination procedures

There are two possible situations, where the procedures of the HCM Agreement are applicable.

The first situation is, when an operator likes to set up a new station. The calculations towards co-ordinated station and the requirement of a coordination according the HCM Agreement have to be performed.

The second situation is when a coordination request comes from a neighbouring country. In this case, the compatibility to coordinated stations has to be checked.

Both situations are described in the following chapters.
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Coordination procedure for the Fixed Service according to the HCM Agreement (new station, own country)

The coordination procedure for a domestic station in the Fixed Service according to the HCM Agreement is described in the flowchart.

This flowchart describes only the parts of a surrounding program necessary for the HCM Agreement. Additional tasks like e.g. monitoring the time frame of the coordination process are not in this flowchart. Only the grey boxes are part of HCM, the rest is part of a surrounding program under the responsibility of each Signatory Administration.

For the first grey box ‘HCM Calculate from new station to the selected station and/or vice versa’ is represented in the ‘HCM_FS’ program. The second part ‘HCM is coordination required? Annex 11’ is covered by the program ‘HCM_FS_ANNEX11’.
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Coordination procedure for the Fixed Service according to the HCM Agreement (coordination request)

The coordination procedure for a coordination request in the Fixed Service according to the HCM Agreement is described in the flowchart.

This flowchart describes only the parts of a surrounding program necessary for the HCM Agreement. Additional tasks like e.g. monitoring the time frame of a co-ordination are not in this flowchart. Only the grey box is part of HCM, the rest is part of a surrounding program under the responsibility of each Signatory Administration.

For the grey box ‘HCM Calculate from new station to the selected station and/or vice versa’ is represented in the ‘HCM_FS’ program.

Required files and data for the test programs

To run the test programs, some files and data are required. All data and files are designed for operating system Microsoft Windows (98, NT, 2000, XP).

Following files are necessary:

Filename



Description








HCM_FS.EXE


Test-program to calculate the threshold degradation

HCM_FS_ANNEX11.EXE

Test-program for calculating the requirement of a coordination

DRIVE.DAT
Text file containing drive letter for TOPO, MORPHO, DEFAULT_ANTENNADATA and BORDER

All this files need to be stored in a single directory of your choice (e.g. FS_PROGRAM). The file DRIVE.DAT need to be modified as described later.

Following data is required:

- All height data in HCM format (see chapter 11 of the HCM FS software description) from your own country and additionally from all areas in foreign counties defined by your coordination distances according to Annex 11 of the HCM Agreement. This directory structure (TOPO) has to be stored on a hard-disk of your computer. The TOPO data is only required for the HCM_FS – program.

- All morphological data in HCM format (see chapter 12 of the HCM FS software description) from your own country and additionally from all areas in foreign counties defined by your coordination distances according to Annex 11 of the HCM Agreement. This directory structure (MORPHO) has to be stored on the same hard-disk as the TOPO directory. If no morphological data is available, all areas are set to ‘normal land’ by the HCM_FS – program.

- All borderline data of your own country and all countries lying in your coordination distances according to Annex 11 of the HCM Agreement. This data has to be in HCM Format (see chapter 13 of the HCM FS software description) and in directory BORDER stored on the same hard-disk as the TOPO directory. The BORDER data is only required for the HCM_FS_ANNEX11 – program.

- All default antenna data as described in App.13 to Annex 2B of the HCM Agreement. This file has to be named FS_DEFAULT_ANTENNA_DATA.TXT and has to be placed in directory DEFAULT_ANTENNADATA on the same hard-disk as the TOPO directory. The default antenna data is only required for the HCM_FS – program.

Modification of the file DRIVE.DAT

DRIVE.DAT contains the information, where the data (TOPO, MORPHO, BORDER and DEFAULT_ANTENNADATA) is stored.

Because the directory names and structures are fixed, only the drive letter is required.

DRIVE.DAT contains only the drive letter (in uppercase) and one CR/LF. You can easily modify DRIVE.DAT using a text editor (e.g. NODEPAD, WORDPAD, DOS EDIT etc.).

Installation of the test programs

No installation is required. Putting all files in a directory of your choice and modifying DRIVE.DAT is all you have to do.

After this work, you can run the programs using the EXPLORER and simply double-click the EXE file.

Because no system files are modified, you can simply delete all files if you like to de-install them.

Required input data for the HCM_FS – program

The HCM_FS – program calculates from one transmitter (the interferer) to one receiver (the victim) via direct path or via passive repeater. 

The input data for this test program needs to be stored in a text file. This text file consists of sets of two records according to the Annex 2B of the HCM Agreement for links without a passive repeater and/or sets of four records for links with a passive repeater. The order is either Tx-Rx or Tx-PRx-PTx-Rx. This text file needs to be created before running the HCM_FS – program. A sample input file is stored on the internet page together with the program files (e.g. INPUT.TXT). There is no limitation to the number of record sets in this file. 

When executing the HCM_FS – program, you first have to select the file containing the input data. Then all calculations are performed and the result is displayed. Detailed results are written to the text file FS_results.txt in the working directory of the program.

All requests from the input file (e.g. INPUT.TXT) are calculated and all output data are written to the output file (FS_results.txt)

Required input data for the HCM_FS_ANNEX11 – program

All required data needs to be entered in the form of this program. This data is:

- Geographical co-ordinates of the station

- Country code

- Frequency of the station

- Site height above sea level
- Antenna height of the station

The output of this program is a list of countries to coordinate with.

Required files and data for the dynamic linkable library (.dll version)

For the .dll version the same prerequisites as for the executable are necessary (TOPO, MORPHO, BORDER and DEFAULT_ANTENNADATA)

Installation of the HCMFS_DLL.dll
No special installation is required. The HCMFS_DLL.dll file should be placed according the information of the calling program. 

Input/output definitions for the HCMFS_DLL.dll
The HCMFS_DLL.dll provides 3 different subroutines:

HCMFS_V2, HCMFS_ANNEX11_1, HCMFS_ANNEX11_2

HCMFS_V2:

There are 6 input values, 6 output values and 4 additional error codes.

The input values are:

I_Record1
the record with all Tx data according to ANNEX 2B

I_Record2
the record with all Rx or PRx data according to ANNEX 2B

I_Record3
the record with all PTx data according to ANNEX 2B or empty in case of P-P 

I_Record4
the record with all Rx data according to ANNEX 2B or empty in case of P-P 

I_DLL_textfile
optional filename (with full path) for an output file containing all data

I_Drive

drive letter of the drive containing the TOPO, MORPHO and DEFAULT_ANTENNADATA directories

I_Record1, I_Record2, I_Record3, I_Record4 and I_DLL_textfile are variable length text,

I_Drive is a 1 byte text

The output values are:

I_O_AREA
overlapping area

(DOUBLE, DOUBLE PRECISION, REAL*8)

I_NFD

NFD value

(REAL, REAL*4)

I_MD

MD value


(REAL, REAL*4)

I_I

interference level

(REAL, REAL*4)

I_A_TOT

total attenuation

(REAL, REAL*4)

I_TD

threshold degradation
(REAL, REAL*4)

I_Error

error code

(LONG, INTEGER*4)

Note:

In case of I_O_AREA = 0.0, all other output values are set to 0 because no further calculation is done.

In any case, the first record (I_Record1) always has to be a Tx and the last filled record (I_Record2 or I_Record4) has to be a Rx.

The additional error codes are:

2000


error in first record (Tx)

2001


error in second record (Rx or PRx)

2002


error in third record (PTx)

2003

     
error in forth record (Rx)

HCMFS_ANNEX11_1:

There are 2 input values, 2 output values and 8 possible error codes.

The input values are:

I_Record1
record with all data according to ANNEX 2B (Tx or Rx), a variable length text

I_Drive

drive letter of the drive containing the TOPO, MORPHO and BORDER directories,



a 1 byte text

The output values are:

I_Record2
a record containing all country codes (separated by semicolons) to coordinate with or empty (blank characters), if no coordination is required, a 200 bytes text

I_Error

the error code (see below), a LONG (INTEGER*4) value

The possible error codes are:

0 no error

1 no borderline data found

2 error in geographical co-ordinates

3 error in frequency

4 error opening borderline data

5 error reading borderline data

6 error in antenna height

7 error in site height

8 error in input record I_Record1

HCMFS_ANNEX11_2:

The only difference to the HCMFS_ANNEX11_1 subroutine is the input. The output and error codes are the same.

The input values are:

I_COO

the co-ordinates of the station (4C, ANNEX 2B), a 15 bytes text

I_FRE

the frequency of the station (1A+1A1, ANNEX 2B), a 12 bytes text

I_C

the country code of the station (4B, ANNEX2B), a 3 bytes text

I_AH

the antenna height of the station (9Y, ANNEX 2B), a 4 bytes text

I_SH

the site height of the station (4Z, ANNEX 2B), a 4 bytes text

I_Drive

drive letter of the drive containing the TOPO, MORPHO and BORDER directories,



a 1 byte text

Interface to the HCMFS_DLL.dll
A detailed description on the use of the HCMFS_DLL.dll, the calling convention and some sample code for Visual Basic and C++ can be found on the official website of the HCM Agreement.

Polarisations other than H or V

If a station use polarizations other than H or V, it is agreed to take the worst case by coordinating this station with H and with V polarization (two entries).
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