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Introduction

The radio frequency spectrum is a natural resource that is available equally in every country.
However, it is a resource limited by technology and management capability. In addition to
radiocommunication systems that use the spectrum as a function of geographical location and
time, there are also non-communication uses such as ISM (Industrial, Scientific and Medical)
equipments. Electromagnetic waves provide a wireless interface to facilitate communication in
variety of terrestrial and space radio services, including aeronautical, maritime, space, radio
navigation, broadcasting, cellular mobile, microwave systems. As the number of implemented
radiocommunication networks increases, the congestion of radio spectrum usage grows
accordingly. Without some form of management, the transmission of radio signals in the same
frequency bands, time and geographical locations by independent networks is certain to increase
the probability of interference. Interference-free operation of multi-channel frequency-agile
networks cannot be envisaged without an intelligent spectrum management system. Even
diversification provided by an intelligent spectrum management system in an advanced
radiocommunication network will offer only a limited capability to guarantee transmission
quality. In the case of long-range communications in international airspace and waters, such as
aeronautical and maritime communications, spectrum management is a much more sensitive and
complicated task compared to the short-range applications. Coordination of spectrum utilization
by terrestrial stations around national borders is another spectrum management task which needs
special care. Harmonized decisions on usage of frequency bands with neighbouring countries are
necessary to increase the efficiency of spectrum utilization and speed up the frequency
coordination process. From the market perspective, economic delivery of radiocommunication
services and international roaming requirements cannot be achieved except by harmonized
utilization of spectrum. A massive loss of national resources and also delay in the introduction of
popular telecommunication services in the national market may occur by having different
national regulations or uses for internationally harmonized bands. In such cases, urgent action to
harmonize national regulations and spectrum use with the global situation would encourage the
growth of the telecommunication industry in the country concerned.

At the international level, the International Telecommunication Union (ITU), as a special agency
of the United Nations (UN), assists global harmonization of relevant telecommunication
activities, including spectrum management. At the national level, member administrations are
responsible for coordinating their telecommunications activities with each other directly or
through the ITU to develop international telecommunication regulations that satisfy national
interests as well as meeting the requirements of international trends.

Nowadays, efficient administration of the increasing number of spectrum users is possible only
by using advanced administrative-technical tools. By means of an automated spectrum
management system (ASMS), the responsible authorities may perform a variety of EMC
calculations, handle different scheduled administrative procedures and store the records of all
national spectrum users in an electronic data base. Some of the capabilities of an ASMS include:
issuing licenses, notification of frequency assignments to the Radiocommunication Bureau (BR),
providing periodic reports, interference resolution, supporting coordination with other
administrations, charging frequency usage, etc. Moreover, an advanced ASMS facility may be
connected to remote monitoring stations to perform monitoring missions and identify
unauthorized spectrum utilization as well as quickly resolving cases of harmful interference.



The ITU’s Radiocommunication (ITU-R) and the Telecommunication Development (ITU-D)
Sectors developed, jointly, the BASMS and WinBASMS computer software programs to support
national spectrum management. These programs, released in 1995 and 1997 respectively, are in
accordance with the requirements specified in an ITU-R Recommendation (ITU-R SM.1048).
The Spectrum Management System for Developing Countries (SMS4DC), the next generation of
WinBASMS, provides increased functionality for the spectrum management activities of
developing countries. This manual is intended to describe the key characteristics and
functionalities of the SMS4DC software.

Chapters 1 and 2 with Annex 1 give useful information about the overall specifications and
installation and customization of the software. Chapters 3 and 4 provide detailed information
about the user interface of the software and about the functions of the menu and toolbar items.
Chapters 5 and 6 contain a step-by-step description of the main procedures of the SMS4DC
software.



Chapter 1. SMS4DC Software Specification

1.1. Background
The purpose of the SMS4DC software is to provide Developing Countries with a tool to
efficiently and effectively manage the radio spectrum, primarily for broadcasting, fixed and land
mobile radio services and therefore to accelerate the development of wireless technology in these
countries.
The first spectrum management software developed by ITU-R and ITU-D, the Basic Automated
Spectrum Management System (BASMS), was released in 1995. It used the FoxPro language and
operated on a MS-DOS platform. The later (1997) Windows version (WinBASMS) offered three
languages (English, French and Spanish (Russian is also available on special request)) and was
available, free of charge, to developing countries. WinBASMS was designed for ease of use and
maintenance by a single user and supported most functional requirements defined in the ITU
Handbook on National Spectrum Management. WinBASMS was installed and training courses
given in several administrations through the ITU/BDT technical assistance missions on frequency
management and radiocommunication development. Now, WinBASMS is outdated and, due to
several limitations in its utilization, is no longer recommended. The limitations that have been
identified include the following features or functions that are notprovided:

+ Simplified implementation of propagation models, particularly those given by

recommendation [TU-R P.1546;
*  Simplified calculation procedures within the interference calculation process and the
frequency assignment process;

* Inclusion of information from monitoring or a spectrum monitoring database;

*  Provision of a multiple user networking capability;

* Inclusion of a digital terrain database and associated operational programs;

*  Security features;
In 2002, Radiocommunication Study Group 1 approved Recommendation ITU-R 1604
“Guidelines for an upgraded spectrum management system for developing countries” calling for
improvements/upgrades to WinBASMS to meet the further needs of developing countries.
Accordingly, a voluntary group of experts met on several occasions with the objective to draft
specifications for this upgrade.
Documents prepared for Resolution 9 of the World Telecommunication Development Conference
(WTDC), Istanbul, Turkey 18- 27 March 2002 and WTDC-98, included general objectives of an
upgraded version of WinBASMS. Recommendation ITU-R 1604 contains these objectives and
are reflected in this report.
The responsibility for assisting, monitoring and reporting on the progress of this aspect of the
programme was given to the ITU-R and ITU-D joint group dealing with WTDC-02 Resolution 9.
Within the framework of this group, a detailed technical specification was prepared which covers
the objectives of an Enhanced Basic System and the essential requirements of an advanced
system. The consolidated technical specification was presented to the BDT at the end of 2004 for
implementation. Based on these finalized technical specifications, new software, named
“Spectrum Management System for Developing Countries” (SMS4DC) was developed and
released.



1.2. Objectives of SMS4DC software

The need to upgrade the existing WinBASMS was addressed in ITU-R Recommendations
SM.1370-1 and SM.1604. The general objectives for the system are given in the World
Telecommunication Development Conference, Istanbul, Turkey 18-27 March 2002 and WTDC-
98 Resolution 9 documents and include:

1)  The establishment of a computerized operational structure that enables the smooth
execution of administrative tasks, frequency allocation, spectrum analysis and
monitoring,

2) A single user capability,

3) Improved dynamic engineering modules,

4)  Extensive training from the ITU to identify the technical requirements, operational
procedures and human resource requirements,

According to the guidelines defined in the various documents mentioned above, the key features
of the Upgraded WinBASMS software for spectrum management include:

—  Administrative function. This function is implemented on a relational database
management system that ensures the integrity and consistency of the administrative
data. It provides user screens that perform all administrative tasks including:
frequency application records, frequency assignment records, licensing records,
interference records, frequency measurement records and spectrum fee records. For
the time being, the program is available in the English language. In due course, it
will be extended to the French, Spanish and Russian languages.

—  Engineering analysis function. This function provides enhanced analysis tools for
processing proposed frequency assignments requested by applicants. It also
provides the capability to calculate interference between one or more transmitters
and a victim receiver under specified conditions.

Moreover, the group of experts that developed WinBASMS and gave training in its use identified
over thirty software modifications that were required in the WinBASMS program in order to
improve the functioning of the software in the new upgrade. In addition to these, many other
modifications came from suggestions from over fifty developing countries that attended the eight
WinBASMS seminars held by the BDT. In particular, four modifications were recommended that
would improve:

— Propagation loss prediction for interference problems;

— Improvement of engineering calculation capability;

— The addition of an antenna database from an antenna manufacturer.

A standard three dimensional geographical world-map (GLOBE-DEM recommended) should be
integrated and used for any applicable technical calculation. The area- and line-calculation results
should be displayed on a map. More features are explained in the next Section.



1.3. Features of SMS4DC software
Taking into account the detailed specification required by the ITU, the following features have
been implemented in the SMS4DC software:

Utilities and Administrative features
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a)
b)
¢

d)

g

h)
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q)

Y

u)
v)

geographical map based utilization of Administrative functions,

use of a relational database management system,

generation of the electronic notices TO1, T02, TB1, TB2, TB3, TB4, TBS, T11,
T12,T13, T14, G11, G12, G13, G14, GA1, GB1, GS1, GS2, GT1, GT2 and G02
BR IFIC database import interface,

security features to access the database, including auditing and six-level security
which enables a system administrator to define users with different access levels
and which logs actions performed in a log-file,

recording frequency applications, frequency plans, frequency assignments and
allotments, licensing information, technical details, interference and frequency
fees,

identifying the priority and necessity of data items required for registration of
stations in an electronic data base,

consideration of regional and international frequency allocations tables in
frequency assignment,

consideration of (national) frequency plans designed for each frequency band in
frequency assignment,

multi-user capability of software utilization in a local area network,

user-friendly data entry masks with on-line data validation mechanisms, where
applicable,

local and global administrative-technical data base,

capability to show selected stations on map, to search for a station in a map and to
zoom in/out and to scroll maps,

inclusion of an electronic library of antenna patterns and equipment specifications
necessary to perform technical calculations. Antenna patterns may be customized
and two/three-dimensional demonstration of radiation diagram is provided.
electronic library of frequency plans,

electronic data base for microwave links,

spectrum fee data base and capability to provide customized fee calculation
model,

capability to integrate customized formats for reports and licenses,

capability to switch the user language interface into the English, French and
Spanish languages,

ability to track coordination requests or responses to received coordination
requests,

ability to export the calculation results of SMS4DC to GoogleEarth™

ability to communicate bidirectionally with ARGUS monitoring software
developed by R&S company



w) ability to communicate bidirectionally with ESMERALDA monitoring software
developed by Thales company

x) ability to export data as Comma Separated Values files

1L Technical features:

a) implementation of ITU-R propagation models P.1546, P.1812, P.529, P.530,
P.370, P.525 as well as other relevant ITU-R recommendations such as P.452,
P.453, P.526, P.527, P.676, P.836, P.837, P.838 and P.841 for various types of
implemented radio services,

b) implementation of GE84, GE89, GE06 and ST61 regional plans and
bilateral/multilateral agreements on international frequency coordination data
exchange for different services,

c) utilization of a three dimensional digital terrain map (GLOBE-DEM with 30
seconds resolution) in propagation model implementation,

d) utilization of clutter maps available in IDWM (coasts, seas, oceans, super
refractivity regions, ground conductivity and etc) in the implementation of
relevant propagation models,

e) capability to integrate three dimensional digital terrain maps with other, better,
resolutions,

/) capability to integrate raster maps and vector maps,

g) frequency coordination calculations and integration of IDWM routines,

h) on-line display of mouse pointer geographical coordinates and active area-variable
such as height, field strength value etc.

i) field-strength calculations using different propagation models within a selected
area (coverage area), along a profile, along a polygon, at given points and
generation of contours. The calculation results can be overlaid on a background
map.

j) calculation of network coverage and the best server,

k) interference calculation around the selected terrestrial transmitters and victim
receivers,

) interference calculation between Geostationary satellite Earth stations and
microwave stations,

m) interference analysis for assigning frequencies to stations in given locations using
relevant ITU-R recommendations, protection ratios and PSD (Power Spectral
Density) masks of emissions,

n) possibility to track and customize the issue of licenses for frequency utilization,

o) determination of affected countries for conducting international coordination,

The source code of SMS4DC software and other accompanied technical modules such as IDWM
is the protected property of ITU under copyright law.
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1.4. Structure of SMS4DC software

The SMS4DC software, working under the Microsoft Windows operating system, has been
developed as a single package using visual C++6.0 language and, as depicted in Figure 1.1,
consists of a core, shell and external parts. The following Sections give a brief explanation of
each part of the structure.

1.4.1. Core of SMS4DC software

The SMS4DC core provides a user-friendly machine interface and supplies all the tools necessary
to perform or administrate the required technical and administrative tasks of SMS4DC software.
The administrative and technical procedures of SMS4DC software are so designed to be
independent, except when sharing the same shell elements such as using the database, map or
external facilities. Therefore, the core part of the software has been enabled to employ the ITU-
developed and authorized modules, IDWM and RR App.7, to generate internationally reliable
technical results. Moreover, importing of records from Terrestrial BR IFIC and Space BR IFIC
databases is possible using the administrative module.

Figure 1.1. Structure of SMS4DC software

| BRIFICs |[! } External Database
1
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) 4

1 1
1 1
1 1
1 1
: |
! Internal Database - 1
1 — 1
|
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L e e e e e e e e e e - - - ——(———(—_Z- - 1
—_—,— T W— — " 1
'| Monitoring Systems | 1' | IDWM | | RR App.7 |1 } External Resources
' nt__ T I and Applications

1.4.2. Shell and external elements of SMS4DC software

The Shell of the SMS4C software consists of: geographical raster and vector maps, an
administrative/technical database of stations, various libraries and different interfaces to use
external resources and databases. Several vector maps have been extracted from the latest ITU
Digitized World Map (IDWM) module together with GLOBE DEM, and integrated into the
software as a raster map, as required by the BDT specification for SMS4DC. Further
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specifications of the integrated geographical map features are available in Section 1.5 and the
IDWM reference manual.

Several libraries are integrated within the SMS4DC software and these may be expanded with
additional information by users as part of their routine operational work. For example, regional
and national frequency allocation tables, antenna patterns, frequency plans and spectral masks of
emissions may be stored for software internal usage or as reference data for station establishment
and frequency assignment.

1.5. Geographical information systems of SMS4DC software

One of the key requirements of SMS4DC software is the ability to use various types of maps for
administrative tasks and technical calculations. Accordingly, SMS4DC software enables both
vector and raster map facilities within the different technical and administrative modules to be
available to any user, regardless of the user’s access level. The following Sections describe this
feature.

1.5.1. Vector maps
The SMS4DC software employs the latest ITU Digitized World Map (IDWM) for provision of
following vector maps:

- political border lines,

- coastal lines as defined in ITU-R Recommendation P.452,

- ITU radiocommunication regions,

- ST61 geographical areas,

- GE84 geographical areas,

- GE89 geographical areas,

- GEO06 geographical areas,
Vector maps are available for use by the relevant technical modules and can be displayed
individually or all together on the world map by choosing them as menu items in the “Option”
popup menu. Moreover, the results of some technical calculations, such as field strength and
coordination contours, can be saved and overlaid on topographical maps. Colour and line
thickness of vector poly-lines are adjustable. By moving the mouse cursor over the SMS4DC
desktop, information such as country name, ITU Region, country code, geographical coordinates
and administration code are displayed on the status bar. The format of vector maps is explained in
Annex 2.

1.5.2. Raster maps

The SMS4DC software uses a digital elevation model (DEM), named GLOBE (Global Land
One-kilometre Base Elevation). The GLOBE DEM is a global data set covering from 180 degrees
west to 180 degrees east in longitude and from 90 degrees north to 90 degrees south in latitude.
The resolution is 30 arc-seconds (0.008333... degrees) in latitude and longitude, resulting in
dimensions of 21,600 rows and 43,200 columns. At the Equator, a degree of latitude is about 111
kilometres. GLOBE has 120 values per degree, giving GLOBE slightly better resolution than 1
km at the Equator, and progressively finer resolution toward the Poles. The supported projection
systems are Lambert and UTM and the datum should be World Geodetic System 84 (WGS84).
The value of each pixel represents elevation in metres above Mean Sea Level. The elevation
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values range from -407 to 8,752 metres on land. In GLOBE Version 1.0, ocean areas have been
masked as "no data" and have been assigned a value of -500.

Due to the nature of the raster structure of this DEM, small islands in the ocean smaller than
approximately 1 square kilometre (specifically, those that are not characterized by at least one
30" grid cell and/or do not have coastlines digitized into IDWM) may not be represented. The
projection parameters are as follows:

Projection Geographic (latitude/longitude)

Datum WGS84

Zunits Metres above mean sea level

Hunits 30 arc-seconds of latitude and longitude
Spheroid WGs84

Xshift 0.0000000000

Yshift 0.0000000000

Cell Referencing Each cell is nominally bound by 30" intervals of

latitude and longitude, beginning with any whole
degree (e.g. 0.0000 degrees)

Parameters NONE other than those above

The WGS84 cylindrical projection of Earth with constant angular accuracy provides values with
varying metric accuracy with respect to latitude in such a way that the most accurate values occur
in the Polar Regions. Figure 1.2 demonstrates a regular cylindrical or normal aspect orientation in
which the cylinder is tangent to the Earth along the Equator and the projection is calculated
horizontally from the axis.

Figure 1.2. Projection method in WGS84 mapping format

The metric accuracy of DEM along meridians (all latitudes) and Equator is 926.62 m if the earth
radius is taken to be 6371 km.

Due to performance enhancement of the application, the original big tiles of GLOBE-DEM are
cut into smaller tiles which are only applicable by this application and are provided in the
package of the system.

For efficient manipulation of terrain digital map in SMS4DC, the big tiles of GLOBE DEM were
cut into 72x36 tiles, each tile in a matrix of 600x600 points in a binary file (600x600x2 Bytes),
to prevent unnecessary loading of whole map to computer memory. The numbering method of
tiles is displayed in Figure 1.3.
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Figure 1.3. Numbering method of GLOBE map tiles
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All files are stored in one directory. The reference characteristics of tile groups, such as: directory
of tile files, number of tiles, coordination of lower-left corner of first tile, map resolution,
machine format, are stored in a text file, named “GLOBE.TXT”. This file is located in the
TEXTS sub-directory of the SMS4DC working directory. Integration of other map data in the
system requires assistance by developers but does not need the application to be re-compiled or
re-developed. For the time being, in order to introduce other raster maps, users are able to change
the content of this text file, except for the projection systems which are Lambert and UTM and
the Datum, which is now WGS84.

Four adjacent 600600 DEM tiles are loaded and displayed by selecting a rectangular area using
relevant push button on the toolbar in vector-map view. Users are able to navigate along DEM in
two levels. At the first level, navigation along four loaded tiles is possible by horizontal and
vertical scrollbars. At the higher level, users can pan through tiles toward the North, South, West
and East directions using relevant push buttons in the toolbar of the DEM view of the desktop.
Geographical coordinates and interpolated height of the mouse location are displayed on the
status bar. More map based features of SMS4DC software are described in Chapter 3.

1.6. Database structure of SMS4DC

The administrative and technical database of SMS4DC software is constructed under the
Microsoft Access platform in a relational structure to give enhanced manipulation of
administrative and technical data of stations, as well as for easy importing of data from the ITU-
BR IFIC database (terrestrial and space stations). The hierarchical relationship between
administrative database elements is implemented using eight administrative levels. The ITU-BR
IFIC database can be imported into the administrative database. An item in “Database” menu
provides an interface to set-up various options for importing data from the ITU-BR IFIC
database. Figure 1.4 displays the relationships explained above.
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Figure 1.4. Relationship between different database of SMS4DC software and external databases
gt = g =

BR IFIC Space BR IFIC Terrestrial
g Y+«

—\ A
Administrative <:::>
Natahaca

Technical
NatahAaca

Each table of the administrative database has fields of an identical nature, i.e. tables of effective

antenna heights and emission masks. The database structure of the SMS4DC software is

displayed in Figure 1.5. Each box in Figure 1.5 denotes a table with several data fields.

The technical database of SMS4DC is not actually a standalone and separate hierarchal database.
Technical information, together with all other information (administrative, etc), is kept in one
database but separated by various logical mechanisms, which makes it possible to access
technical information from the calculation modules. Also, the administrative module is able to
examine details of standalone stations (that have been created in the technical module) by
accessing the Anonymous Stations record category displayed in the “tree view” of the
Administrative window.
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Figure 1.5. Structure of administrative database for terrestrial and earth stations and also allotments
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1.7. Reference materials from ITU and used in the development of SMS4DC

The SMS4DC software incorporates: approved versions of ITU recommendations (mostly ITU-
R), BR circular letters, ITU Radio Regulations, regional agreements, spectrum management
handbook. These are the latest versions at the time of the SMS4DC development. Also, ITU
technical modules and WinBASMS software have been studied and incorporated in accordance
with the SMS4DC objectives and framework. The propagation models, administrative
procedures, electronic notices, SMS4DC software structure, database structure and GUI
(Graphical User Interface) of SMS4DC are consistent with this reference material. Furthermore,
the results of all technical calculations have been verified individually by comparison with
several sample results. A list of all references is given in Annex 2.
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Chapter 2. Program installation guide

2.1. System requirement

SMS4DC requires approximately 100 Megabytes of space on the hard drive. This amount of
storage is necessary for the application and the main database only and does not include map

files. The space required for map files depends on the size and resolution of maps. For example, a

digital terrain model (DEM) for the whole world with the resolution of 1km needs about 1.5 GB

of disk space. Operation of SMS4DC requires a USB hard-lock “dongle”.
In summary, SMS4DC requires a computer system with the following specifications:

Minimum

Recommended

e Pentium III processor with 1 GHz clock

speed;

e 256 Megabytes Random Access Memory
(RAM);

e Hard Disk Drive with a minimum of 2
Gigabytes free available for installation in
case of single-user setup; or 200 MB in
case of setup on network,

e Pentium IV processor with 3 GHz clock
speed or more;

1 Gigabytes Random Access Memory
(RAM);

e Hard Disk Drive with a minimum of 10

Gigabytes free available for installation;
e DVD Drive;
e SVGA Colour Monitor capable of 1024 x

e CD Dirive;

e SVGA Colour Monitor capable of 1024 x
768 pixel resolution;

 Colour Inkjet or Laser printer;
 Graphics adapter with OpenGL support;

768 pixel resolution;
e Colour Inkjet or Laser printer;
e Graphics adapter with OpenGL support;

The minimum hardware requirements listed above assume operation under Windows 2000. The
use of a more resource-consuming version requires a more capable hardware platform, especially
with respect to the processor and the amount of RAM (e.g. suitable operation under Windows XP
will be best achieved with a Pentium IV-based PC with a least 2 Gbytes of RAM). SMS4DC has
been developed and tested for operation on systems with the following configurations:

Microsoft Windows Operating system Windows 2000 (SP4), Windows XP (SP2),
Windows Vista for single-user setup or for workstation in case of setup on network;

Windows 2000 server edition or Windows XP server for operation on a network
server;

Microsoft Office 2000, 2002 and 2007
Adobe Acrobat PDF reader version 8
Google Earth

Note: The DPI settings for the Windows screen should be set to normal size (96 dpi).
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2.2. Setup

The SMS4DC software installation is distributed on a CD. This auto-run CD contains the
SMS4DC package, integrated world digital map, user manuals and ITU IDWM. ITU BR IFIC
DVD must be installed in advance to enable users to import the internationally registered data of
assigned frequencies, necessary for frequency coordination tasks. Two types of installation are
possible:

e Setup for a multiple-client network
e Setup for a single-user
No system restart will be necessary after installation of SMS4DC package.

2.2.1. Setup for a multiple-client network

In the case of installing SMS4DC for a multiple-client network, the digital map tiles and database
of SMS4DC can be stored on a server for common use of clients. Therefore clients connected to
the server will be able to read digital maps and update the common database. Consequently, only
the SMS4DC software core need be installed on the client PCs. The set-up instructions are as
follows:

Part A: Digital map and database installation on server

L. Insert the SMS4DC CD in the CD-drive of the server PC. The SMS4DC CD is auto-
run, therefore Windows installShield wizard will launch automatically. Choose the
installation language from the list of available languages that are displayed (Fig.

2.1(a)). The InstallShield wizard will check the server PC’s operating system (Fig.
2.1(b)).

Figure 2.1. SMS4DC software InstallShield Wizard, a) language selection, b) Check the system requirements,
¢) License agreement, d) User information, e) Option to choose type of installation and (f) Custom setup

Choose Setup Language

‘@ Spectrum Management System for Developing Countries - InstallShield Wizard @
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@ License Agreement ‘
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Soanizh (Traditional Sortl
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Welcome to the InstaliShield Wizard for SMS4DC Version 5.1 - Spectrum Management
Spectrum Management System for Developing . .
Countries System for Developing Countries
The Instalishield(R) Wizard wil install Spectrum Management
fg::enra :rd ﬂfﬁ'ﬂ'@f"g Countries on your computer, To diviman AAAT -

(71 I do not accept the terms in the license agreement

WARNING: This program is protected by copyright law and InstalShield
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(c) License agreement

(b) Check the system requirements
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- 3 {i%# SM54DC - InstallShield Wizard i 5|
i@ Spectrum Management System for Developing Countries - InstallShield... &l |
— Setup Type bl
Customer Information Y Choose the setup type that best suits your needs.
Please enter your information. = ‘ 5
Please select a setup type.

User Name:

|User[ * Complete

Frrrrm @ All program features will be installed. (Requires the most disk

Or : space.)

|HnmE

" Custom
Choose which program features you want installed and where they
Install this application for: will be installed. Recommended for advanced users.
(%) Anyone who uses this computer (all users)
O only for me (User)
Instalishisld
Back I Mext I G |
[ < Back " Mext > 1 [ Cancel Silic A it
(d) User information (e) Option to choose type of installation

IIL.
I1I.
IV.

VL

Part B:
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i".;“ Spectrum Management System for Developing Countries - Insta

. E
Custom Setup a
/!
Select the program features you want installed. I

Click on an icon in the list below to change how a feature is installed.

—F an
- (=) ~ | Spectrum_Management_System il L

Databases

]
=) This feature will be installed on local hard drive,
=38 This feature, and all subfeatures, will be installed on local hard drive.

=) This feature will be installed when required.

X  This feature will not be available,

Install to
C:\BDT_Soft\sMS4DCY Change...
Instalishield

Help | Space | < Back I Mext > I Cancel |

(f) Custom setup
Accept the license agreement (Fig. 2.1(c))
Enter the “Customer” information (Fig. 2.1(d)).
Choose the option Custom for the type of installation (Fig. 2.1(e)).
In the features list of the Custom setup menu (Figure 2.1f), uncheck the first and last
features (“Spectrum_Management System” and “Lock”. “Databases” and “Digital
Map” should remain checked so that the Digital Maps (2,592 files) and Databases will
be transferred to the folders  “...\BDT_ Soft\SMS4DC\Globe”  and
“...\BDT_Soft\SMS4DC\DB” respectively. Click “Next” and InstallShield wizard
will begin installation.
When the InstallShield wizard has completed installation, use Windows Explorer to
share the folders: “...\BDT Soft\SMS4DC\Globe” as “Read Only” and
“...\BDT_Soft\SMS4DC\DB” as “Full Access”.

SMS4DC installation on client PCs or Laptops

Insert the SMS4DC CD in the CD-drive of the client PC. The SMS4DC CD is auto-
run, therefore Windows installShield wizard will launch automatically. Follow steps |
to III of Part A above, but on the client PC.



IL.

On the Custom setup menu (Fig. 2.1(f)) uncheck only the feature “Digital Maps” on
the list of features. This will install all folders of SMS4DC package, except the
Digital Maps (2,592 files). Click “Next” and InstallShield wizard will complete the
installation.

When the InstallShield wizard has completed installation, use Windows Explorer to
map a network drive to the folder containing the digital map files (on server). To do
this, go to the Explorer menu item: “Tools\Map Network Drive... ” and find the
shared \\Server\Globe folder (Figure 2.2a)

Use Windows Explorer to map a network drive to the folder containing database files
(on server). For this purpose, go to the Explorer menu item: “Tools\Map Network
Drive... ” and find the shared \\Server\DB folder (Figure 2.2b)

Use Windows Notepad to open the file “...\BDT Soft\SMS4DC\Texts\Globe.txt”
and put the mapped drive name of digital maps in front of the word “FilesPath  e.g.
“FilesPath Z:\” then save the file.

Figure 2.2. Mapping a network drive to shared folders on server

Map Network Drive i x| Map Network Drive i x|

and assign a drive letter to the connection so that you can
\ﬂ access the folder using My Computer,
]
|

Windows can help you connect to & shared network folder
and assign a drive letter to the connection so that you can
access the folder using My Computer.,

Windows can help you connect to a shared network folder

Specify the drive letter for the connection and the folder
that you want to connect to:

Drive: IY: j
Folder: I'\'-.SEI'VEI'".DB| LI Browse... |

Example: \\serverishare

Specify the drive letter for the connection and the folder
that you want to connect to!

Drive: IZ: j
Folder: I'\".SEFVEI"\G|0|JE LI Browse... |

Example: \\serverishare

W Reconnect at logon ¥ Reconnect at logon
Connect using a different uzer name.

Sign up for online storage or connect to a
network server.

Connect using a different user name.

Sign up for online storage or connect to a
network server.

= Bacle I Finish I Cancel I < Back I Finish I Cancel

(a) Mapping network drive Z: to \\Server\Globe (b) Mapping network drive Y: to \Server\DB

VL

VIL

Use Windows Data Source Administrator to select and identify the SMS4DC
database files. The Data Source Administrator can be found under menu “Control
Panel\Administrative Tools\Data Source (ODBC)” (Figure 2.3(a)). Under the
“System DSN” tab, select data source “SMS New” (name of the database file) from
the list. Click the “Configure” button for the ODBC Microsoft Access Setup menu
(Figure 2.3b). Click “Select” and choose from the list the network drive which has
been already mapped to the shared \\Server\DB folder (i.e. Y: in example of
Figure 2.3(b)). Click on OKs to finish.

Repeat the procedure above but this time to select the data source “SRS-Notice”.
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Figure 2.3. ODBC configuration a) DNS Tab of data source administrator and b) configuration menu
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2.2.2. Single — user Setup
All the elements of the SMS4DC package have to be created in the same workstation in the case
of installing SMS4DC on a stand-alone PC. The instructions for the set-up procedure are:

L. Insert the SMS4DC CD in the CD-drive of the stand-alone PC. The SMS4DC CD is
auto-run, therefore Windows installShield wizard will launch automatically. Choose
the installation language from the list of available languages that are displayed. The
InstallShield wizard will check the stand-alone PC’s operating system.

II. Accept the license agreement and enter the user information. Go to the next page.

II1. Choose the option Complete for the type of installation and allow the InstallShield
wizard to complete the installation.

2.3. USB Hard lock setup

The USB hard lock driver program is normally installed automatically during the main SMS4DC
installation. The dongle should be plugged in to an active USB port of the computer ONLY after
the installation is finished. The Windows operating system will detect the USB hard lock as a
new hardware, find the hard lock driver and finalize the installation.
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2.4. Directory structure of SMS4DC

The directory structure of the SMS4DC software in the case of a single-user setup is illustrated in
Figure 2.4.

Figure 2.4. Directory structure of SMS4DC software in case of single-user setup
=I-=g@ | ocal Disk (C:)
=-{C3) BOT_SOFT
=) SM54DIC
{2 Antenna
{2 Backup
{2 Bin
) DB
{2) Globe
| Help
{2) Image_map
|Z) Reports
{2 Temp
) Texts

As shown above, the following folders are created during software installation:
o BDT soft: The main folder,
e  SMS4DC: Main folder of SMS4DC software,
e Antenna: Antenna definition files,
o Backup: The folder containing the backup of database,
o Bin: DLLs and executable files of SMS4DC,
o DB: Database files which could be copied to the server,
e Globe: DEM files,
e Help: User manual,
o Image map: Background map of vector view,
e Reports: Output report files,
e Temp: A folder for temporary files,
o Texts: Reference text files and HTML templates

2.5. Security

The database of SMS4DC is accessible only through the software, as the database file cannot be
accessed directly and only authorised users may access the database through the software.
Moreover, as described in Section 3.2., hierarchical levels of access may be setup by the system
supervisor for each user of the system, appropriate to their designated tasks in using the
application. Within the software applications, only users who are authorized by the supervisor or
senior operator can edit the database.

2.6. Local database migration

The database of the SMS4DC package operates under the Microsoft Access format, which is
compatible with the database of all other ITU software applications. Importing frequency
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assignment records from any existing national database (database migration) may be desirable in
order to facilitate the fast and easy preparation of SMS4DC for frequency assignment work. After
an evaluation of the existing situation in the field, one of the following migration methods may
be considered the most convenient and time-efficient:

e Assistance of the SMS4DC development team to design an electronic data migration
interface to transfer any existing electronic database to the SMS4DC database. Each case
will require an individual interface to be designed to reformat and map fields of the
existing electronic database to the target database while verifying logical relationships.
This approach will make possible the transfer of numerous records and will require
automatic generation of a log file to list all successfully transferred records together with
a report of all failed transfers and their reasons for failure.

e Manual migration of existing electronic/administrative data. For those cases where an
existing database contains a relatively small number of records (i.e. less than ten thousand
records), it is preferable to enter all data manually over a period of time.

2.7. Customization of administrative functions

With the support of the SMS4DC experts, the licenses, invoice and receipt templates of the
administrative part of package can be adapted or designed to meet local needs; although, as far as
possible, this should be included as part of the advance preparation tasks.
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Chapter 3. Menus and Toolbars of SMS4DC

3.1. Program start

The shortcut icon of the SMS4DC software will be displayed on the Windows Desktop and
SMS4DC program entry will be available in the list of Windows Programs if the software has
been installed correctly in accordance with the instructions given in Chapter 2. The program is
started by clicking on the SMS4DC shortcut icon on the Windows Desktop. The title screen is
then presented, if the authorized hard-lock is discovered at a USB port; otherwise, an error
message will be displayed to warn that the hard-lock is missing. Figure 3.1 displays the title
screen.

Figure 3.1. Title screen of SMS4DC software
INTERNATIONAL TELECOMMUNICATION UNION

Bureau of Telecommunication Development
Geneva, Switzerland

SMS4DC

Version b.1 2016

Login :
Usger Mare : |[ | g
Pazsword : | Cancel
Language : |English ﬂ

In order to access the system for any task, users must enter their User Name (User-ID) and
Password assigned to them by the system supervisor. These Passwords and User-ID may have a
maximum of twenty alpha-numeric characters and are case-sensitive. At the first execution of the
SMS4DC software, the default User-ID and Password have been set to “SMS4DC”. The
supervisor User-ID has been reserved for the system supervisor but the corresponding Password
can be changed. The system supervisor has privileges to access the complete database and to use
any features of software but the privileges of other uses will be defined by the system supervisor.
The next Section explains the access levels which may be authorized by the system supervisor to
other users. A valid User Name and Password will activate the OK push button. The software has
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been currently developed in the English and French languages. The SMS4DC main menu is
displayed by pushing the OK button.

3.2. Definition of User-ID and Password

Spectrum management involves several different tasks, requiring different types of expertise with
different levels of responsibility. Therefore, each user is granted permission to access only those
SMS4DC features and parts of the database relevant to his/her tasks and responsibilities. The
following access levels have been implemented in the SMS4DC software:

1. Data entry (Licensing and Billing): Privileged to read/write licensing and billing
databases,

ii. Engineers: Privileged to read/write the technical database,

iil. Senior operator: Privileged to modify reference tables,

1v. Supervisor: Privileged to read/write all the database, as well as to manage User-IDs
and passwords, reference tables and to configure and use any features of the software,

V. Licensing: Privileged to read/write the database of reference information (such as
equipment specification, antenna pattern, frequency plans, etc.) and to only read other
databases,

vi. Read-only: Privileged to use software but with no permission to edit any database,

Only the system supervisor, as administrator, is allowed to define and cancel User-ID and
Password for other users through “Database—>Users” item. Figure 3.2 displays the menu of User-
ID and Password management.

Figure 3.2. Menu of User-ID and Password management

x|

{ o Uzer Hame; II

User Passward: I

i~ Modify
& Llzer Name: I j
User Pazsword: I
Access Level |1 - Data entry [licenseing & biling) L‘
™ Enabled
Delet= | Save Cancel |

The Supervisor has the option to create a new account or modify an existing account by selecting
either the “New” or “Modify” buttons respectively according to the following:

e (Create new account: By choosing the “New” box, the “Modify” box will turn gray. The
Supervisor is able to define a new, case sensitive, User Name and Password (visible),
maximum 20 characters. A blank password is not permitted. One of six access levels must
then be selected for the new account from the relevant combo box. The newly created
account will be enabled by default when the “Save” button is clicked; there is no need to
activate “Enabled” check box. Duplicate User Names are not allowed.
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e  Modify an existing account. By choosing the “Modify” box, the “New” box will turn
gray. The Supervisor is able to browse existing User Names from the User Name combo
box and to see the corresponding access level. User Names cannot be changed. No
password will be displayed for the selected User Name and the relevant edit box will stay
blank. The old password will be kept intact if nothing is entered in the password edit box.
For the purpose of keeping an audit-trail (history) of all performed actions, the Supervisor
cannot delete the full history of any user, only disable existing accounts. Disabled
accounts can be recovered for the same user simply by clicking the “Enabled” check box.
Pushing the “Save” button is necessary to apply any new setting.

e Delete an account: Users without any history of actions can be deleted by the Supervisor
clicking the “Delete” push button.
To enable the SMS4DC software to be operated immediately after installation, the default setting
for both User-ID and Password is: SMS4DC.

3.3. IDWM map view

The ITU Digitized World Map (IDWM) is used to draw political boundaries of countries on the
desktop of SMS4DC. The coastal lines and boundaries of the three Radiocommunication Regions
are overlaid on the World vector map by default to facilitate users in the selection of smaller
areas for further investigation. Figure 3.3 shows the desktop of SMS4DC software displaying
political border lines and the ITU Regions, similar to the picture in No.5.2 of the Radio
Regulations.

Figure 3.3. Interactive desktop of SMS4DC software
(Political borderlines in black, coastlines in red and ITU-R Radio Regions in white colour)

8 SMS4DC - [IDWM Map1]
[EJ Fle Edit View Window Help Option Vectors - alx

DEE 2 %7 02 &8 s

Country/Region: Sea(Code: —) Lat(s) : 48 °00 '5.616" Lon(E): 171°52 ' 56,471" Region:3  |Admin. Code:— |Goastal Zone : Warm Sea 17:29:17

When the mouse cursor is moved across this window, the status bar will display: country names
with corresponding code, region name (such as ATA for Antarctica), geographical coordinates,
radiocommunication region, administration code and type of coastal area. In addition the time is
shown on the right side of the status bar.
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3.3.1. Option menu of IDWM map view
The following items are provided in the “Option” menu:

Background map: Figure 3.4 shows this picture.

Figure 3.4. Topographical coloured picture of the World as a background to the IDWM map and also a plain

coloured view

55 SMSADC - [IDWM Map1]

5] Fie Edt wiew Window Hep Option vectors -8 x

D@ =" 5% 0%2 Q& =

42 SMS4DC - [IDWM Map1] EE)&)
[Z] Fle Edit View Window Help Option Vectors NEES

DEd| =082 0%R S8«

1 [Admn, Code: — [Coastal Zone : Cold Sea

Country/Region: Sea(Code: —) Lat(S): 33 °16' 34.072" |Lon(E) : 097 ° 24 42.353" |Region: 3 |Admin. Code : —  [Coastal Zone : Warm Sea 18:11:11
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Background Colour: This item sets the background colour of the vector map. Blue is
selected as the default background colour.

Fill Countries: This item displays each country with different or contrasting colour within
its borderlines, as shown in Figure 3.4.

Political Borderline & Line Style: These items switch on/off the vector map of countries
extracted from IDWM and change the line styles. As shown in Figure 3.3, this vector map
is loaded to the desktop by default. If switched on, a check mark will appear to the left of
this item in the Option menu window.

Coastlines & Line Style: This item switches on/off Polygons along coasts of open water
and Caspian Sea extracted from IDWM and changes the line style as shown in Figure 3.4
in red. If switched on, a check mark will appear to the left of this item in the Option menu
window.



Islands and Line Style: This item switches on/off Polygons of islands extracted from
IDWM and changes the line style. Figure 3.5 shows islands displayed. If switched on, a
check mark will appear to the left of this item in the Option menu window.

Figure 3.5. Vector of islands extracted from IDWM (yellow lines)

s SMS4DC - [IDWM Map1]
Fie Edit View Window Help Option Vectors R

DEH 7 02 S8 =

Country/Region: Antarctic{Code: ATA) Lat(s) : 82 °41'56.069" Lon(E): 152°48' 24,706 " [Region:3  Admin. Code : ATA [Coastal Zone : Coastal Land 18:02:50

Lakes and Line Style: This item switches on/off Polygons of lakes extracted from IDWM
and changes the line style. Figure 3.6 shows lakes displayed. If switched on, a check mark
will appear to the left of this item in the Option menu window.

Figure 3.6. Vector of lakes extracted from IDWM (red lines)

542 SMSADC - [IDWM Map1] [BEE
Fle Edit View Window Help Option Vectors S
D&M 5|2 0O®L QB =

Country/Region: Antarctic(Code: ATA) Lat(s) :87°45' 12.637" |Lon(E) : 174°42'21.176" Region:3  |Admin. Code : ATA [Coastal Zone : Coastal Land 18:04:51
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ITU-R Regions & line Style: These items switch on/off Poly lines of ITU
Radiocommunication Regions extracted from IDWM and change the line style. Figure 3.3
shows these Regions displayed in white. If switched on, a check mark will appear to the
left of this item in the Option menu window. ITU-R Regions are displayed on the World
vector map by default.

Coastal Zones and line Style: This item switches on/off vectors of coastal zones (as
defined in ITU-R recommendation P.452 and extracted from IDWM) and changes the line
style. Figure 3.7 shows the coastal zones displayed. If switched on, a check mark will
appear to the left of this item in the Option menu window. The coastal zone code of
mouse location is displayed at the rightmost location of status bar.

Figure 3.7. Vector of coastal zones extracted from IDWM
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Propagation Zones and line Style: This item provides sub-items to switch on/off vectors
of different propagation zones (as defined in ST61, GE84, GE89 and GE2006 Regional
Plans and extracted from the IDWM) and change the line style. Figure 3.8 shows
propagation zones displayed. If switched on, a check mark will appear to the left of this
item in the Option menu window. The propagation zone code at the position of the mouse
cursor is displayed at the rightmost location of the status bar.



Figure 3.8. Vector of Propagation Zones defined in regional plans a) ST61, b) GE84, ¢) GE89 and d) GE2006
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3.3.1.1. RR Appendix 7 item in Option menu

This item calculates and draws coordination contours around a selected Earth station in
accordance with the method explained in Radio Regulation Appendix 7, using the Ap.7/ITU-R
SM.1448 ITU-R technical tool. The following sub-items are provided:

e [FEarth Station Selection: This item selects a group of frequencies for the process of
coordination contour calculation. If this item is selected, the dialogue box of “Earth
Station Selection” opens. As shown in Figure 3.9a, this dialogue box provides a
hierarchical tree-view of beam groups, starting from the country concerned, which
enables users to select a single beam as well as all beams of all Earth stations of a country
by a left-click of the mouse. The relevant characteristics of the selection will be copied to
the edit boxes in the dialogue box.

As shown in Figure 3.9b, the “Option” button allows the user to customize the default

values of the following parameters used for contour calculation:

BDIRPC (%): Percentage of time to be used in the calculation of the bi-directional
coordination area for a transmitting earth station (optional). The default
values are taken from Table 3 of Recommendation ITU-R SM.1448 or Table
9 of Appendix 7 (WRC-2000). The value related to analogue emissions is
chosen as default when both options, digital and analogue, are given in the
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table. A value of BDIRPC in the input data will override the default for all
bi-directional contours applicable.

TRANPC (%): Percentage of time to be used in the calculation of the coordination

area for a transmitting earth station (optional).
The default values are taken from Table 1 of Recommendation ITU-R
SM.1448 or Table 7 of Appendix 7 (WRC-2000). The value related to
analogue emissions is chosen as default when both options, digital and
analogue, are given in the table. A value of TRANPC in the input data will
override the default.

RECVPC (%): Percentage of time to be used in the calculation of the coordination
area for a receiving earth station (optional). The default values are taken from
Table 2 of Recommendation ITU-R SM.1448 or Table 8 of Appendix 7
(WRC-2000). The value related to analogue emissions is chosen as default
when both options, digital and analogue, are given in the table. A value of
RECVPC in the input data will override the default.

SATEAST (deg): Eastern extreme (deg) of the operational portion of the orbital
arc. Only to be given when space stations on a portion of the geostationary
orbital arc are to be considered.

SATWEST (deg): Western extreme (deg) of the operational portion of the orbital
arc. Only to be given when space stations on a portion of the geostationary
orbital arc are to be considered.

INCLINATION (deg): Maximum orbital inclination (deg) for a geostationary space
station in a slightly inclined geosynchronous orbit.

GMIN: Antenna minimum gain for antenna pattern option 5.

Figure 3.9. a) “Earth Station Selection” dialogue box and b) “Options” dialogue box
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(a) Earth Station Selection dialogue box

Cancel |
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After successful selection of an Earth station, SMS4DC generates and delivers an input
file to the Ap.7/ITU-R SM.1448 (Ap28) ITU-R technical tool. The output of the ITU-R
technical tool is saved in two output files: RESULT.LST and UPD.DAT. The generated
input and two output files can be reviewed by using three relevant menu items.
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Draw Contour(s): This item draws, on a vector map, the Method 1, Method 2 and/or
Auxiliary Coordination Contours for the selected groups of a selected Earth station. A
dialogue box containing a spreadsheet of selected groups and calculation methods will be
displayed by choosing this menu item and the user can select any group in the spreadsheet
for contour drawing by using a left-click of the mouse on the record-select column.
Figure 3.10 illustrates this dialogue box. A check box will be printed to the left of the
item if any coordination contour is displayed on the vector map. Figure 3.11 illustrates
several coordination contours around an Earth station in Geneva.

Figure 3.10. Dialogue box to select coordination contours for displaying on vector map
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Figure 3.11. Coordination contours around an Earth station in Geneva
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Style: This item opens a dialogue box to customize the colour, thickness and line style of
the coordination contours. Users may set an individual style for each coordination
contour. Figure 3.12 shows the relevant dialogue box.
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Figure 3.12. Style dialogue box of coordination contours
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View Input File: This item shows the generated input text file that feeds the Ap.7/ITU-R
SM.1448 (Ap28) ITU-R technical tool. Figure 3.13a displays this input text file.

View Output File (RESULT.LST): This item shows details of calculation results
including probably affected countries and coordination contour data, as generated by the
Ap.7/TTU-R SM.1448 (Ap28) ITU-R technical tool. Figure 3.13b displays this output text
file (in WordPad format).

View Output File (UPD.DAT): This item shows coordination information data.

Save Vectors: This item saves a text file of vector data in a given folder. Each
coordination contour will be saved in a separate file in the format
“Ap7_EarthStationName {1 or 11} {0,10,20,...60}.txt” in the Report folder. These
vectors may be drawn on DEM using “Vector->Draw” item.



Figure 3.13. a) Input file and b)
i =
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START OF JOB R1448MA 22/10/05 23.09.44 VERSION 1.12 -
BR-55D DATE: 22/
2.1 CALCULATIONS - TRANSMITTING EARTH STATICN COORDINATICN CONTCURS
STATION NAME GENEVE CERN NCTIF. ADM. SUI CIRY. CODE SUL PHASE D ID NUMBER 837058
GEOGRAPE. COORD. 006E0758 aam1200 RAIN CLIM. ZONE K
SATELLITE NAME oTS GEOSTATICONARY | 4 LONGITUDE 5.0
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MODE 1
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MODE 2
0.0DEG* 88 88 89 8s 88 89 88 88 20 80 80 g0 80 g0 20 80 g0 91 81 91 21 81
AZIMUTH 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 185 200 205 210 215 220 225
OFF-AXIS (3] 64 80 57 53 20 47 44 42 40 38 37 37 37 38 3as 41 43 45 48 51 54
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4 | »
For Help, press F1 W

(b) Result.Ist output file to the Ap.7/ITU-R SM.1448 (Ap28) ITU-R technical tool

In addition to the items provided in the “Option” menu, coordination contours displayed around
an Earth station may be printed using the print item of the “File” menu. The information of each
contour is presented above the contour picture, as shown in Figure 3.14.

Figure 3.14. Print preview of coordination contours around and earth station

ToRx, Group 1D, Service Type, MinFra(VH ), MaxF raliHz}, SAT Hame,Beam Name, Probably Afiected Countries App7 Method
01: Tx, 83705369, 0, 7975.00, 7995.00 , SATCOMPHASE-3,NH,D F G HOL LUX,2.1
02: Tx,B3705370, 0, 7995.00, B025.00 , SATCOMPHASE-3,NH,D F G HOL LUX, 21
03: Tx,83705371, 0, B025.00, 8065.00 , SATCOMPHASE-3,NH,D F G HOL LUX,2.1
04: Tx, 83705372, 3, 802500, 8065.00 , SATCOMPHASE-3,NH,D F G HOL LUX,321 (1)
05: Tx 83705372, 3, 8025.00, 065.00 , SATCOMPHASE3,NH,D F G HOL LUX,31 {2}
06: Tx,B3705372, 0, B065.00, 8165.00 , SATCOMPHASE-3,NH,D F G HOL LUX,21
58N2113
Wode 1
Wode 2
Wode 1(-30)
Wode 1(-401)
Wode 1(-60}
4BN4924
00414534 01261505
Admin : BEL, ES Name : KESTER, Couniry : BEL, Hotice ID : 90502468, Coordinates : 0040600 50H4501
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3.3.1.2. RR Appendix 7 (GIBC) item in Option menu

This item, by using the GIBC/Ap.7 ITU-R technical tool, calculates and draws coordination
contours around a selected Earth station in accordance with the method explained in Appendix 7
of the Radio Regulations. The RR Appendix 7 (GIBC) Item can be chosen from the Option
menu of IDWM Map screen as shown in Figure 1. By choosing this item, the main screen for
Appendix 7 contour calculations will appear then a notice can be selected from the list of existing
Earth stations, which have been included already in SMS4DC database, by double clicking on the
desired notice ID.

Figure 3.APP7.1. RR Appendix 7 (GIBC) sub-menu
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Figure 3.APP7.2 shows the main screen of Appendix 7 sub menu.
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Figure 3.APP7.2. Selection of Earth station
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After selection of network ID of an Earth Station, by pressing of “Calculation” button, the input
data is generated automatically in SNS V7 database format, and sent to BR GIBC Appendix 7
software. The Appendix 7 contours will be calculated and results shown in three separate lists.

Figure 3.APP7.3 shows the calculations results, the first list shows the characteristics of selected
Earth station in blue color. In second list the different kind of calculated diagrams will be shown
and by selection of each diagram in second list, characteristics of relevant contour(s) are shown
in third list.

Figure 3.APP7.3. Calculations results in three separate lists
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If “Auxiliary Contours” check box is selected in the main Appendix 7 screen, after pressing of
“Calculation” button, the values of auxiliary contours will be asked. For Mode 1, negative values
in decibel and for Mode2 positive values in degree can be inserted as shown in Figure 3.APP7.4.

Figure 3.APP7 4. Setting Auxiliary Contours
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Figure 3.APP7.5 shows the results of coordination distance calculations for selected Auxiliary
Contours.

Figure 3.APP7.5. Coordination distances calculated for selected Auxiliary Contours
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By selecting of each diagram form the second list, the calculated coordination distances will be
shown in the third list and by pressing the Export Vectors button the coordination contours will
be saved in SMS4DC format and displayed on the map. Also at the bottom of the page the list of
probably affected countries is shown.

It should be noted that each contour is saved in .\SMS4DC\Texts path, with different names in
SMS4DC format:

Network ID Date Time DiagramNumber M ModeNumber ContourValue.txt

Figure 3.APP7.6 Shows the dialog box for selection of the parameters for drawing of
coordination contours on the map.

Figure 3.APP7.6. Dialog box for drawing of coordination contours
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Figure 3.APP7.7 shows the drawn coordination contours on IDWM map

Figure 3.APP7.7. An example for coordination contours on IDWM map
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These contours can be also displayed on DEM map by using of “Vector/Draw from file “sub
menu and also could be exported to Google Earth as well.

It should be noted that GIBC software saves by default the calculation results in path
“C:\BR_TEX RESULTS\APP7” in MS Access format which this results also can be loaded by
“Load Results” button from the main Appendix 7 calculation screen as shown in figures
3.APP7.8A and 3.APP7.8B.
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Figure 3.APP7.8A. Loading the result files generated by GIBC
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Figure 3.APP7.8B. Loading the result files generated by GIBC
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3.3.2. Vectors menu of IDWM map view
The Vectors menu consists of the following items:

e Draw from File: This item loads a vector file from disk and displays it on the IDWM map.
By selection of this item, SMS4DC requires the user to select a vector file from the
relevant location on hard disk. Then, the vector colour and fill style must be defined using
the dialogue box.

e Remove from Display: This item removes all user-defined vectors from display on the
IDWM map.

3.3.3. Help menu of IDWM map view
Help menu consists of the following items:

e About SMS4DC: A message box giving brief information about the SMS4DC software
version and copyright;

e Manual: This item opens the user manual for the SMS4DC software. An Acrobat reader
must be installed for correct operation of this item.

3.3.4. Toolbar of IDWM map view

The shape of desktop menu displayed in Figure 3.3 and Figure 3.4. The following buttons are
provided in the toolbar of the desktop menu to facilitate manipulation of the main functions:

Toolbar
Buttons

Name

Description

O]

Draw Box

This button creates a variable-size rectangular box to enclose and select an area of interest
on a vector map. After activating this button by a mouse left click, the mouse cursor shape
is changed to . To draw a box, the cursor is positioned at the top-left corner of an
imaginary rectangle and the left button of the mouse is pressed and held while the cursor
is dragged diagonally down to the right-bottom corner. When the box is drawn to the
required size, the left button is released and the box remains on the map. The “Draw Box”
button is deactivated by a mouse left-click and mouse cursor shape returns to normal.
Only one rectangle at a time is possible on the vector map and its position is unaffected by
the Zoom In and Zoom Out buttons.

After a rectangle has been drawn, the DEM push button may be used to load the desk top

with the four adjacent DEM tiles that include the area inside the drawn rectangle. The
vector map view transfers to a secondary window.

Zoom In

This button magnifies the view without affecting the aspect ratio. Two types of zooming
method are implemented:

- Zooming the complete desk-top view at a magnification of times two (x2) ; or
- Creation of a variable-size box to zoom in a selected rectangular area.

After activating this button, the mouse cursor shape changes to U®. Each single left click
pans the map at the mouse cursor location to the centre of view at a magnification of
times two (x2). To zoom-in a box area, first left click on the draw box button, then on the
zoom-in button. Position the cursor at the top-left corner of an imaginary rectangle then
press and hold the left button of the mouse while dragging the cursor diagonally down to
the right-bottom corner. On release of the button, the area in the box will be magnified
two times (x2). There is no scale limitation when enlarging the vector view.
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ﬁ Zoom Out

Pushing this button zooms out to return the vector maps to their original size/scale.

Select This button selects a country or geographical region from the list provided in IDWM,

Country | release 7.3. Figure 3.15a shows the relevant dialogue box. Users may browse the combo-
list or type the name of the required location in the edit-box. After pushing the OK button,
the desktop is panned and zoomed in, so that a vector map of the selected area appears in
the middle of the desktop with the country or area borderline drawn in bold.

DEM This button displays the maps generated by the DEM (Digital Elevation Model). It will

load, into the desktop, the four adjacent DEM tiles associated with either: the country
specified at start-up (see country code in ctry.txt); or the rectangular area previously
selected by the “Draw Box” button.

Refresh | This button redraws the desktop content.
Print This button prepares a print preview to send an image of the desktop to the printing
device.

Figure 3.15. a) Dialogue box of list of countries or geographical regions
provided by IDWM release 7.3, b) vector map of a selected country
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(a) List of countries available in IDWM

Country/Region: Germany(Code: D ) Lat{h) : 48207 54.712" [Lon(E) :012°47 20.815" [Region: 1 |Admin. Code : D [Coastal Zone : Land 16:17:10

(b) Vector map of Switzerland

3.4. DEM view

The DEM view of SMS4DC desktop may be displayed by pushing the “DEM” button in the
vector map view of the desktop after selection of a rectangular area, using the “Draw Box”
button. Figure 3.16 shows the DEM of the area displayed in Figure 3.15b (Switzerland)
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Figure 3.16. Sample DEM view in SMS4DC desktop
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The Country or Region name, geographical coordinates and ground height in metres (above sea
level) at the mouse cursor position are displayed on the status bar of DEM view.

3.4.1. Toolbar of DEM view
Following table explains the buttons implemented in the toolbar of the SMS4DC desktop, DEM

view.

Toolbar Buttons Name Description
Deactivation | This button deactivates any activated buttons. The shape of mouse cursor
returns to normal by using this button.
PR Y Go to Geo- | One press of these arrow buttons navigates DEM one tile toward one of the
directions | directions: West (left arrow), North up arrow), South (down arrow) and East
(right arrow).
Draw Line | This button draws a line between two points and activates functions based on a
predefined line. Clicking this button changes the mouse cursor shape to a cross
(+). The cross is positioned at the start point of the line and the left mouse
button pushed and held while dragging the cross to the required end point of the
line. When the left button is released, the line is drawn and stays on the map.
The Great-Circle distance between two points is displayed on the status bar in
km. The line may stay drawn on the DEM for further usage.
Draw This button draws polylines and activates relevant functions based on a
Polyline predefined polyline. Clicking this button changes the mouse cursor shape to a

cross (+). The cross is positioned at the first point of the polyline and the left
mouse button is clicked. The cross is moved to the next point and the left mouse
button is clicked. Each single click on mouse left button generates a vertex. A

45




double left-click terminates poly line. The polyline may stay drawn on the DEM
for further usage.

Draw Box

This button creates a variable-size rectangular box to enclose and select an area
of interest on the DEM and activates area dependent functions. After activating
this button by a mouse left click, the mouse cursor shape changes to %. To draw
a box, the cursor is positioned at the top-left corner of an imaginary rectangle
and the left button of the mouse is pressed and held while the cursor is dragged
diagonally down to the right-bottom corner. When the box is drawn to the
required size, the left button is released and the box remains on the map. The
mouse will be ready to create another drawing and the last depicted box will
stay on DEM for further usage.

Draw Line
from
Database

This button draws a line between two stations in the database and activates
functions based on predefined lines. Pushing this button opens a spreadsheet of
stations from which users may select two stations by mouse left click. The
background DEM will be panned to the location of the selected stations and a
line will be drawn connecting them. Selection of one, or more than two, stations
has no effect. Users may sort the list of stations displayed in the spreadsheet. An

example is shown in Figure 3.17.

Draw Box
from
Database

This button draws a square box containing, at its centre, a station from the
database and activates functions based on predefined area. Pushing this button
opens a spreadsheet of stations from which users may select one station by
mouse left click. The length of the box sides will be requested (in km) and
consequently drawn after confirmation. Selection of more than one station has
no effect. Users may sort the list of stations displayed in the spreadsheet. An

example is shown in Figure 3.17.

Draw Profile

This button draws a path profile along a previously drawn line. Figure 3.18
displays a profile along the line connecting two stations. This button will be
active only after a line has been drawn. A Polyline drawing does not activate
this button.
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Figure 3.17. An example of drawing line from database
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Figure 3.18. A profile drawn along a line connecting two stations
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Add Station

This button adds an anonymous station from any one of the radiocommunication
services supported by SMS4DC. A left click on this button changes the mouse
cursor shape to a cross (+). The cross is then positioned on the map at the proposed
location of the station. A further left click displays the station data entry mask. The
geographical coordinates of the selected location will be loaded into the entry mask.
If required, different coordinates can be entered by keyboard. After validation and
confirmation of entry mask information, the details of the newly created station will
be entered into the database. This entry may be reviewed in the Database/Licensing
menu under the folder: Administrative Data\Anonymous Stations. Also, a station
symbol will be displayed on the map at the given location and a tooltip (a text box
summarizing general information about the station) will pop-up if the mouse cursor
is positioned inside the station symbol.

-

Move Station

This button moves a station to a new location using the mouse. A left click on this
button activates (turns grey). Then click and hold the mouse right button on the
station to drag its symbol to the proposed new location. When the mouse right
button is released, a message box asks the user to confirm saving the new location
and losing the old location. If the user confirms the relocation, the database will be
updated with the new details. Also, the effective heights of the antenna in different
azimuths for the new location must be recalculated as the old values are no longer
valid. At least one station must be on the map to activate this button.

Add Earth
Station

This button adds an anonymous Earth station. A left click on this button changes the
mouse cursor shape to a cross (+). The cross is then positioned on the map at the
proposed location of the Earth station. A further left click displays the Earth station
data entry mask. The geographical coordinates of the selected location will be
loaded into the entry mask. If required, different coordinates can be entered by
keyboard. After validation and confirmation of entry mask information, the details
of the newly created Earth station will be entered into the database. Also, an Earth
station symbol will be displayed on the map at the given location and a tooltip (a
text box summarizing general information about the station) will pop-up if the
mouse cursor is positioned inside the station symbol.

Move Earth
Station

This button moves an Earth station to a new location using the mouse. A left click
on this button activates (turns grey). Then click and hold the mouse right button on
the station to drag its symbol to the proposed new location. When the mouse right
button is released, a message box asks the user to confirm saving the new location
and losing the old location. If the user confirms the relocation, the database will be
updated with the new details. At least one Earth station on map is necessary to
activate this button.

Refresh

This button refreshes the screen display removes any overlaid area-calculation
results from the background DEM.

[l

Calculation
Overlay

This button overlays area-calculation results on the DEM. This button will be
activated once the box drawing toolbar button has been used to select an area on the
map. The “Overlay Calculation” toolbar button is pushed to display a dialogue box
containing the available area-calculation results. Users may select from the list, one
result at a time, to overlay on the background DEM. The size and location of area,
in which calculations have been made, must be identical to the selected area.
Otherwise, the overlaid results will not fit the selected area correctly.

The refresh button can be used to remove overlaid results from the DEM.
Figure 3.19 shows a sample application of this button.

Show
Legend

This button shows or removes legends for activated display. An appropriate legend
is displayed depending on the type of activated display, i.e. DEM colour legend for
DEM view; field strength colour legend for area calculation result window etc.

48




Figure 3.19. An example for application of “Overlay Calculation” push button
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3.4.2. Menus of DEM view

Under the DEM view of SMS4DC software, various technical procedures and GIS utilities are
implemented. The following menus are designed for DEM view:

e File

e View

e Window
e Help

e Tools

e Calculation
e Profile
e Database
e Propagation Models
e Vectors
e Frequency Allocations
e Coordination
e Interference
e Monitoring
Each menu provides several items and some of these items contain various sub-items. Menus

implemented in the menu bar depend on the type of active window. The following Sections
describe these menus, items, sub-items and corresponding features.
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3.4.2.1. File menu of DEM view

The File menu consists of the Following items:
e New: Opens a new DEM view. Each DEM view behaves independently.
e Close: Closes the active DEM view

e Print, Print Preview and Print Setup items: Printing item-groups to setup printer, print
preview of active view and sending print to printing device. Print preview provides a
snapshot of what is going to be sent for printing. Figure 3.20 shows an example of print
preview.

Figure 3.20. An example of print preview in DEM view of SMS4DC desktop
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Several simple functions of the print preview window, enable the user to browse and print
displayed pages.
e Exit: This item saves the last setting and quits the SMS4DC software.

Moreover, a list of the four most recently opened, loaded or saved files will be available in the
“File” menu above the item “Exit”.

3.4.2.2. View menu of DEM view
The Edit menu consists of the following items:

e Toolbar: This item switches on or off the toolbar. A check mark to the left of this item
will appear if the toolbar is switched on.
e Status Bar: This item switches on or off the status bar. A check mark to the left of this
item will appear if the toolbar is switched on.
3.4.2.3. Window menu of DEM view

The Window menu consists of the following items:
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e New Window: Opening a new DEM view. Each window behaves independently.
e (ascade and Tile items: Visual arrangement of open widows on the screen

e List of open windows: Enumerated list of open widows. The active window is identified
by a check mark to the left.

3.4.2.4. Help menu of DEM view
Help menu consists of the following items:

e About SMS4DC: A message box giving brief information about SMS4DC software
version number and copyright

e Manual: Item to open the user manual of SMS4DC software. Acrobat (pdf) reader has to
be installed for proper operation of this item.

3.4.2.5. Tools menu of DEM view
The tools menu consists of the following items:

e Normalize: Changes the display range of terrain altitude in DEM view, users may modify
the minimum and maximum threshold of terrain altitude. Points higher and lower than the
defined altitude range will be displayed by two colours at the bottom and top of the
legend. Figure 3.21 shows a sample application of this altitude range. The old values are
those values which are suggested by SMS4DC, based on minimum and maximum altitude
of points loaded into the memory from four adjacent DEM tiles. The short-key Ctrl+N is
defined to activate this item.

Figure 3.21. Application of new range of terrain altitude and normalized colour map
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Colour map: This item changes the colour map used in the display of terrain altitude in
DEM view. Figure 3.22 displays the implemented colour maps.

Figure 3.22. Implemented various colour maps
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Lighten: This item increases brightness of displayed DEM. RGB value of all points is
increased by 20 each time this item is used.

Darken: This item decreases brightness of displayed DEM. RGB value of all points is
decreased by 20 each time this item is used.

Grid: May be used for switching on or off of the geo-grid in degrees. A check mark will
appear to the left of the item if switched on. Moreover, the short-key Ctrl+G is defined for
this item.

Grid step: Users may adjust geo-grid steps within the range of 0.01 to 10 inclusive. The
default grid step is one degree.

Legend: This item switches on or off the map-colour legend. A check mark will appear to
the left of the item and a “Show Legend” toolbar push button will be activated
automatically by SMS4DC if the item is switched on. Reselection of item removes the
check mark and releases the “Show Legend” toolbar push button.

Symbol Attribute: May be used for changing the colour and size of the station symbol
together with the colour of the station name. Figure 3.23 shows the implementation of this
item.



Figure 3.23. Station symbol attribute modification
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Antenna Editor: Initiates a dialogue box to load, modify, visualize (2D and 3D), define
and print antenna radiation patterns. The Antenna Editor is explained fully in Section
3.4.2.5.1.

2D View / Contour: Item to perform specific functions on the DEM for a selected area. To
activate this item, an area must be selected, in advance, using either the “Draw Box™ or
“Draw Box from Database” toolbar buttons. If this item is selected, a 2D view of the
selected area will be copied to a new window and users will be able to perform several
GIS functions such as dynamic zooming in/out, topographical contour generation,
normalizing, colour map changing and printing. The 2D View / Contour item and its
menus are explained fully in Section 3.4.2.5.2 .

3D View: Displays a 3D view of a selected area. To activate this item, an area must be
selected using either the “Draw Box” or “Draw Box from Database” toolbar buttons.
When this item is selected, a 3D view of the selected area will be created in a new
window and users will be able to perform some helpful functions such as dynamic
zooming in/out, topographical contour generation, normalizing, colour map changing,
rotation, light source modification and colour management. The 3D View is explained
fully in Section 3.4.2.5.3.

Map Layers: Provides three sub-items to select background DEM: “Tools->Map Layers-
>GlobeDEM”,  “Tools->Map  Layers->UserMapl” and “Tools->Map Layers-
>UserMap2”. The selected DEM (i.e. UserMapl or UserMap2) may be identified by a
checkmark to the left of the item. SMS4DC employs the map “GlobeDEM” by default
and, as an option, two additional maps may be managed by users.
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Each map has a “description text file” which describes the map layer. These files:
Globe.txt, UserMap1.txt and UserMap2.txt, are contain the layer descriptions of maps of
the three sub-items and are stored in the folder “...\SMS4DC\Texts”. The format of these
files is explained in Annex 2.

Google Earth Export/Display: This menu is for exporting various types of data to the
GoogleEarth™ application. Under this menu, there are the following sub-menus:

o Selected Station(s): Selecting this menu shows a list of all existing terrestrial
stations on the database. After selecting the stations from the list and pressing OK,
the output file for GoogleEarth will be generated and a screen will be shown (see
the example below) requesting that the user specifies the path and file name for
the KML (extension of GoogleEarth file) file and whether or not to transfer
immediately the results for display in a GoogleEarth window.
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o Links: Selecting this menu item shows a list of all existing point-to-point links.
After selecting the desired link(s) from the list and pressing OK, the output file for
GoogleEarth will be generated and then a screen will be shown requesting the user
to specify the path and name of the KML (extension of GoogleEarth file) file and



also whether or not to transfer immediately the results for display in a
GoogleEarth window.
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Selected Earth Station(s): Selection of this menu item shows a list of all existing
Earth stations. After selecting stations from this list and pressing OK, the output
file for GoogleEarth is generated and a screen requesting the user to specify the
path and name of the KML (extension of GoogleEarth file) file and also whether
or not to transfer the results immediately for display in a GoogleEarth window.
Receiving Area: Selection of this menu item shows a list of all existing terrestrial
stations with a defined receiving area. After selecting stations from this list and
pressing OK, the output file for GoogleEarth is generated and a screen requesting
the user to specify the path and name of the KML (extension of GoogleEarth file)
file and also whether or not to transfer the results immediately for display in a
GoogleEarth window.

Service Area (FXM): Selection of this menu item shows a list of all existing FXM
stations with a defined service area. After selecting stations from this list and
pressing OK, an output file for GoogleEarth is generated and a screen requesting
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the user to specify the path and name of the KML (extension of GoogleEarth file)
file and also whether or not to transfer the results immediately for display in a
GoogleEarth window.

3% Select One Station

Save As
Cancel _
Savein: [ Repors = - @EckE-
1Dt |STname |5Tlat_deg [STlon deg [Sth agl [ Tfre: pce fies
] 25 MORGANSHILL_ML|  51.3397 1955  1.5000 13 Lé s fles
] 5% ELPEN 506250 60463 375000 B4 myRecemt | rwedic fes
| 35| TP10E0EE346 37.5000 86 Documents Elnvoicg}iles
36| Haun 10.0000 10.0000 20.0000 @ [SLicense_files
- (CDLMLic_files
Desktop [C)Receipt_fles
%] Links.kani
( %) stations.kml
My Documerts
My Computer
= Google Earth
Fie Edit View Toole Add Help M";‘ﬁ;""‘ File name: Jsrotrsa ami El _ISE“’E
¥ Search Saveastpe:  [Google Fies{"km)) ~ Cancel
— ¥ Show
FiyTo | Find Businesses | Directions |
Flyto e.g., 94043
| 98 ||
bl
fabizces Py
BT ~
H & O & Trajectory

1@ [JED sightseeing
: Start your Google Earth world tour here!
Click on an underlined

= [¥1 3 Temporary Places

= 169 sws40C:ServiceAreaPXi:Srvarea
& EUPEN
HEg a
-] .
o\Verviers
J iy \
v
Layers

1= [5] &2 Primary Databaze

% ceographic web
- Clem roads
& 30 Buidings

O @ street view
P Borders and Labels
=R Tratfic
1% weather ImageX
Os% calery = -
C16@) Giobal Awareness nt!
OF riaces of interest Rl so-s7s000"N 670248 84°E Eyealt 30.06 km

o Service Area (GEO6 BC,BT): Selection of this menu item shows a list of all
existing BC and BT stations in the GEO6 Plan with a defined service area. After
selecting stations from the list and pressing OK, the output file for GoogleEarth
will be generated and a screen is shown requesting the user to specify the path and
name of the KML (extension of GoogleEarth file) file and also whether or not to
transfer the results immediately for display in a GoogleEarth window.

o Allotment Area: Selection of this menu item shows a list of all existing GE06
allotments in the database. After selecting an allotment from the list and pressing
OK, the output file for GoogleEarth will be generated and then a screen is shown
requesting the user to specify the path and name of the KML (extension of
GoogleEarth file) file and also whether or to transfer the results immediately for
display in a GoogleEarth window.
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o GEO06 Plan Entry: This menu item creates a KML file (for GoogleEarth)
displaying Plan Entry Code and linked assignments and/ or associated allotment
with the selected assignment/allotment in the GEO06 Plan. All
allotments/assignments (in conformity with GE06 Plan) in the database will be
shown in a spreadsheet and users can select the wanted allotment/assignment, by
using a mouse left click on the record-select column of the spreadsheet. Finally,
the wanted assignment/allotment and its linked assignments and/or associated
allotment with their general information are listed in a spreadsheet. Users may
select some or all of them by a mouse left click on the record select column.

o Converted Assignment(s): This menu item creates a KML file (for GoogleEarth)
to display converted assignments stemmed from a selected allotment, or to display
the source allotment of a selected converted assignment in the GEO6 Plan. All
allotments and converted assignments (in conformity with GE0O6 Plan) in the
database will be shown in a spreadsheet and users may select the wanted
allotment/assignment, using a mouse left click on the record-select column of the
spreadsheet. Finally, the source allotment and all related converted assignments,
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with their general information are listed in a spreadsheet. Users may select some
or all of them by a mouse left click on the record select column.

o Vectors: This menu item enables the conversion of all other vectors created by
SMS4DC, to KML files which are readable by Google Earth.

Google File Format

[nput File Mame: | ﬂ

Output File M ame: |

Lines
Whidth: 1 _:I Calar:

3.4.2.5.1. Antenna Editor in Tools menu of DEM view

As introduced in Section 3.4.2.5, the “Tools->Antenna Editor” menu item opens a dialogue box
to load, modify, visualize (2D and 3D), define and print antenna radiation pattern. An isotropic
pattern will be loaded to the dialogue box by default.

Figure 3.24 shows a sample antenna radiation pattern. The 3dB circle is also shown which may
be used to read the +/-3dB beam width. The following information and buttons appear on the
dialogue box:
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Figure 3.24. Antenna Editor dialogue box
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Antenna Name: Antenna commercial name. Any space character in the name will be
automatically replaced by a hyphen when the pattern is saved.

Frequency band: Antenna working frequency band
Beamwidth: Antenna 3dB beamwidth in E- and H-planes

Polarization: The orientation of antenna’s electrical field with respect to the horizontal
plane. Therefore, the polarization used by the antenna depends on the physical installation
of antenna. Two types H and V are possible here which represent horizontal and vertical
polarization respectively.

Gain: Antenna gain along main beam (boresight). The 2D radiation pattern in dBi (with
respect to the isotropic antenna). Isotropic gain has been normalized to zero dB.

Pattern Data: Attenuation values in dBi in any angle of 2D radiation pattern in both E-
and H- planes. The angles provided in the table, under the heading “¢/0”, are for
information only and do not coincide with the displayed angles around the H-plan pattern.
In the case of the H-plan pattern, the angles around the pattern are the elevation angles if
main beam is horizontal.

A marker is displayed at the point of the radiation pattern where its value is selected by a
mouse left-click in the data table. Also, arrow keys may be used to browse the data table.
Attenuation levels in the selected row are copied to the two edit boxes below the table and
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can be edited. Attenuation values must be in the range zero to fifty dB. The radiation
pattern will be modified simultaneously by editing the attenuation values.

E- and H-plane push buttons: Push buttons to show 2D E- and H-plane radiation patterns
in dialogue box.

3D: Push button to draw 3D radiation pattern in a new window. Several features are
provided for this view which has additional explanation in the item “3D” of the “Option”
menu.

“Set All to Value” push button: Sets all attenuation levels for all angles of the active 2D
radiation pattern to a given value between zero and fifty. The radiation pattern and data
table are modified simultaneously by entering a value in this edit box.

“Omni” push button: To provide an omni radiation pattern to the current radiation plane
with zero dB attenuation level. The data table is also modified simultaneously.

“Clear” push button: This push button sets attenuation values for all angles of radiation
pattern in the current radiation plane (H or E) to 50 dB.

“Load” push button: To load a file, with the file name in the format “ant *.ant”,
containing E- and H-plan radiation patterns as well as other characteristics of antenna.

“Save” push button: Generates a file name in the format “ant *.ant” and saves the
modified or new pattern. A warning message will be displayed if the file name is already
in use.

Additionally, antenna patterns may be modified graphically using a mouse left click on the
pattern shape. The corresponding attenuation value for the relevant angle is modified
simultaneously.

Under “Antenna Editor” dialogue box, an “Option” menu is implemented which enables users to
change 2D plot style and draw 3D radiation pattern. The following items are available in the
“Option” menu:
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Fill Diagram: To fill inside the curve of radiation pattern with a colour which may be
selected from standard colour palette. If active, a check mark will be shown to the left
side of item.

Thick Lines: To increase the line thickness of radiation pattern curve. If active, a check
mark will be shown to the left side of item.

5 Degrees Grid: Increases the angular grid of 2D radiation pattern plot from 10 degrees to
5 degrees. If active, a check mark will be shown to the left side of item.

1 Degrees Grid: Increases the angular grid of 2D radiation pattern plot from 10 degrees to
1 degree. If active, a check mark will be shown to the left side of item.

1 dB Grid: Increases the radial grid of 2D radiation pattern plot from 10 dB to 1 dB. If
active, a check mark will be shown to the left side of item. Figure 3.25 shows the highest
resolution of grid setting for the “Antenna Editor” dialogue box.

3D: Draws the 3D radiation pattern of antenna in a new window. This item is identical to
the 3D push button on the antenna dialogue box. Figure 3.26 displays the 3D view of an
antenna radiation pattern.



Figure 3.25. The highest resolution grid in “Antenna Editor” dialogue box
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Figure 3.26. 3D view of an antenna radiation pattern.
a) filled 3D pattern, b) empty 3D pattern, c) Rotated 3D pattern, and d) 3D property adjustments
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Several actions are defined for the mouse in the 3D pattern view. The pattern shape may
be rotated briefly or continuously by horizontal or vertical mouse move, slow or fast
respectively, while holding the left mouse button. An additional mouse left button click
stops the rotation. The size of pattern shape can be enlarged or reduced by horizontal or
vertical mouse movement while holding the right mouse button. Horizontal or vertical
mouse movement while holding right mouse button plus CTRL key, pans the 3D radiation
pattern.

The “Option” menu under the 3D pattern view provides the following items to adjust the
display properties:

- Fill diagram: To paint radiation pattern mesh with a rainbow colour map.

- Quad mode: To change colour distribution mode on the face of 3D pattern to quad
mode.

- Properties: To adjust the visual setting of the 3D pattern. The relevant dialogue box is
shown in Figure 3.26d.

- Background Colour: To change background colour of the 3D pattern view.

3.4.2.5.2. Convert Antenna File

Conwvert to SMS4DC Antenna File

Antenna File Mame :
| =
Sk540C Antenna File Mame

By selection of this menu item the above sscreen will be displayed. This functionality will be
used to convert the antenna files provided by some antenna manufacturers to the *.ant file format
supported by SMS4DC.

3.4.2.5.3. 2D View/Contour item in Tools menu of DEM view

As introduced in Section 3.4.2.5, once an area has been selected in the DEM using either the
“Draw Box” or “Draw Box from Database” toolbar push buttons, the “2D View/Contour” item
will be activated. After choosing this item, the selected area is copied to a resizable new window.
The DEM view may be zoomed in or out by changing the window size using the mouse. “Show
Legend” toolbar push button may be used for switching on/off the legend and printing facilities
available from the “File” menu. “Tools” and “Database” menus are available in this view.
“Normalize”, “Colourmap”, “Legend” and “Symbol Attribute” items in the “Tools” menu, and
“Display Selected Station(s)” and “Remove Stations from Display” items in the “Database” menu
have the same functions as described in 3.4.2.5 and 3.4.2.8 respectively. There is also a
“Contour” item under the “Tools” menu which can be used for decreasing the number of colours
by increasing simultaneously the level-step in “Legend”. Figure 3.27 display an example of the
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application of this feature. This item functions in the same way as the “Contour Levels” item
under Tools menu of the area calculation widow.

Figure 3.27. An example for application of “Contour” item in the “Tools” menu
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3.4.2.5.4. 3D View item in Tools menu of DEM view
As introduced in Section 3.4.2.5, when an area has been selected using “Draw Box” or “Draw
Box from Database” toolbar buttons, this item becomes active. By choosing this item, a 3D view
of the selected area will be created in a new window. The “Option” menu is available and the
mouse can be used to adjust some visual effects. Figure 3.28 shows a 3D view of a selected area.

Figure 3.28. 3D view of a selected area and corresponding visual setting dialogue box
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“Option” menu under 3D view provides the following items to adjust display properties:

Fill diagram: To paint DEM mesh with a given colour map.

Quad mode: To change colour distribution mode on the surface of a 3D DEM to quad
mode.

Background Colour: To change background colour of 3D view.

Properties: To adjust visual settings of a 3D display. The relevant dialogue box is
shown in Figure 3.28a.

Contour: To decrease the number of displayed colours by increasing the level-step in
“Legend”. The 3D shape in Figure 3.28 shows an example for a three colour display.

Several actions are defined for the mouse in the 3D view. A 3D figure can be rotated briefly or
continuously by horizontal or vertical mouse movement, slow or fast respectively, while holding
the mouse left button. An additional mouse left button click stops the rotation. The size of the 3D
shape can be enlarged or reduced by horizontal or vertical mouse movement while holding the
right button. Horizontal or vertical mouse movement while holding the right mouse button plus
CTRL key, pans the 3D figure.

3.4.2.6. Calculations menu of DEM view
The calculations menu consists of the following items:

e Distance (km): Calculation of great circle distance of a path along a line (profile) or poly-
line in km. This item is activated if a line or polyline has been created previously using
“Draw Line” or “Draw Line from Database” or “Poly Line” toolbar buttons (see Section
3.4.1). The value of distance in km is presented on the status bar in the format of
“Dist(km): value”.

e Area (km?): Calculation of an area bounded by a simple polygon (non-intersecting
boundary), constructed by connecting two end points of a polyline drawn by using the
“Poly Line” toolbar button (Section 3.4.1). The area value in km? is presented on the
status bar. Figure 3.29 explains the concept of a simple polygon.

Figure 3.29. Types of polygon. a) simple polygon, and b) complex polygon

O,
(2) (b)

e Azimuth (Deg.): Calculation of the azimuth angle of a first point in respect to a second
point in degrees. This item is activated if a line has been drawn using the “Draw Line” or
“Draw Line from Database” toolbar buttons (Section 3.4.1). The value of the azimuth
angle is presented on the status bar. Figure 3.30 shows two different examples.
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Figure 3.30. Azimuth calculation
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Elevation (Deg.): Calculation of elevation angle of path from first point to the second
point in degrees with respect to the horizon. This item is activated if a line has been drawn
previously using “Draw Line” or “Draw Line from Database” toolbar buttons (see Section
3.4.1). By selecting this item a dialogue box is shown giving users the possibility to
change k-factor in the range — 20 to — 0.01 and +0.01 to +20 (default value is +1.33).
Terrain height is used for propagation calculations. The value of calculated elevation
angle is presented at the status bar. A negative value of elevation angle indicates that the
second point is below the (radio) horizon with respect to the first point.

Horizon Distance: This item provides a multi-entry calculator to calculate point to point
distance between antennas over a smooth Earth path and the individual distance from each
antenna to the horizon. Figure 3.31 displays the provided dialogue box.

Figure 3.31. Dialogue box of horizon distance calculation
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The value of k-factor should be in the range — 20 to — 0.01 and +0.01 to +20 (default
value is +1.33)
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Effective Height: Calculation of the effective height of an antenna for a station in the
database. A full description of this item is given in Section 3.4.2.6.1.

Units Converter: A calculator to convert various technical units from one type to another.
Supported units are uV, uW, mW, W, kW, dBW, dBm and dBuV/m. The values for
frequency, receiving antenna gain, cable loss of receiver and reference impedance must be
given by the user for some conversions. Figure 3.32 displays the unit calculator dialogue
box.

Figure 3.32. Unit calculator dialogue box

]
0.35 |4.B2S4BBD24?589521 0oooo
uy - ERS ] | €448 |

Frequency(MHz) Gr[dB) L(dB]
f150 o o

Intermodulation: This item calculates intermodulation products from up to three
independent signals which are suspected to be received as interference by a victim
receiver. Selection of this item initiates an intermodulation calculator which is explained
in Section 3.4.2.6.2.

Earth Station:
e Horizon Elevation:

This menu item calculates the Horizon Elevation Angles for a selected Earth
station and stores the values in the database.
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e Azimuth to GSO Satellites

This menu item is used to calculate the Azimuth from the Earth station to its
associated Space station (satellite) and store in the database.

352 Station Table r__| E| §|
Cancel
ntc_id |stn hame |ctr_|,| ||0ng_deg ||ong_ew | long_min | long_sec | lat_deg |Iat his ||at_min |I. -
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Save Azimuth Angle X

D Azimuth Angle to G50 Satellites = 231.1 =
\_‘/

Do you want to save this value into Database?

e Elevation to GSO Satellites

This menu item i1s used to calculate the Elevation from the Earth station to its
associated Space station (satellite) and store in the database.

Save Elevation Angle X

<P ) Elevation Angle to G50 Satelites = 62,3 ©
\_‘
Do you want to save this value into Database?

3.4.2.6.1. Effective height calculation in the Calculations menu

The calculation of effective height of an antenna is possible through the item “Effective Height”
provided in the “Calculations” menu of the SMS4DC desktop (DEM view). As explained in ITU-
R P.1546, the effective height of an antenna is a function of surrounding terrain height, from 3
km to 15 km, as well as antenna height. Effective antenna height is used by field-strength
prediction models included in GE84, GE89, GE06, ST61, P.370, P.1812 and P.1546.

After selection of the item “Calculations -> Effective Height”, the database of stations is
displayed. Once a station is selected from the spreadsheet, the background DEM will be panned
to the location of selected station and a diagram representing effective height around the antenna
will be displayed as shown in Figure 3.33.
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Figure 3.33. Spreadsheet of stations and picture of effective height of an antenna
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As displayed in Figure 3.33, the diagram of antenna effective height consists of two concentric
circles of values. The inner circle is azimuth angle and outer circle gives the antenna effective
height along the corresponding azimuth. The “Tools” menu, in this case, provides the following
items:

e Text Colour: To customize the colour of texts using the standard “Colour Dialogue” box;
e Line Colour: To customize the colour of lines using the standard “Colour Dialogue” box;

e Background: To insert the DEM centred on the station location as a background of
effective height values. Activation of this item is indicated by a check-mark to the left;

e Colour Map: Colour maps which may be selected for the background DEM, if the
background DEM has been shown already. List of colour maps shown in Figure 3.22.

e Save Effective Height (Database): Saves the effective height values, in metres, together
with the corresponding azimuths (with 5 degrees resolution) into the database.

e Save Effective Height (text): Saves the effective height values, in metres, together with
the corresponding azimuths (with 5 degrees resolution), the station name, the map
property file name and the location into a text file. Figure 3.34 provides an example of the
application of some of the above items.

e Background DEM: On the window that shows an Effective Height diagram over a
Background DEM, a mouse right click will display a table of values of effective height of
the antenna at different azimuths. The items save Effective Height (Database) and Save
Effective Height (text) (also seen in the menu “Calculations -> Effective Height->Tools”)
will appear at the bottom of this table. Additionally, printing features are available
through the “File” menu

e Edit Database: This item enables the editing of values (previously saved in the database)
of effective height of antenna at different azimuths, including a value for the maximum
effective height (Max Heff) (see Figure 3.35). A “Save” push button is available above
the table to save the modifications.
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Figure 3.34 Background map, saved text file and context menu
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Figure 3.35 Sample for editing saved effective heights values
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Max Heff Valus(m) : 50

3.4.2.6.2. Intermodulation calculation in the Calculation menu
The “Calculation-> intermodulation” item enables users to calculate intermodulation products of
up to three independent transmitting frequencies, up to 7™ order, which might cause interference
to victim receivers. Figure 3.36 shows the Intermodulation calculator on screen with a sample

calculation and a saved text report of the results.
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Figure 3.36. a) Intermodulation calculator and b) saved report (text file)
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Order5:  3x[ 151.000000 ) -2x( 152.000000 ) = 149.000000 Order 3 2x( 151000000 ) -1x( 152 000000 ) = 150 000000
Order 3:  2x( 151.000000 ) -1x[ 152.000000 ) = 150.000000 INTERMODULATION (THREE SIGMALS) -
INTERMODULATION (THREE SIGNALS) :
Order 7 3=( 150.000000 ) -3=( 151.000000 } +1=( 152.000000 ) = 149.000000
Nrder7- 3.[ 150 121151 1a1.l152 1=140 &l Order 5: 2=( 150.000000 ) -2=( 151.000000 } +1=( 152.000000 ) = 150.000000
[Erel|[ oo | e | Order 3 1=( 150.000000 ) -1=( 151.000000 } +1=( 152.000000 ) = 151.000000
Order 7 2x( 150.000000 ) -3x( 151.000000 } +2x( 152.000000 ) = 151.000000
Order 3 1=( 150.000000 ) -1=( 152.000000 } +1=( 151.000000 ) = 149.000000
. Order 5 3=( 151.000000 ) -1=( 150000000 } -1x( 152.000000 } = 151.000000
(a) Intermodulation calculator Order 7- 4>( 151.000000 } -2=( 150.000000 ) -1x( 152.000000 } = 152.000000
Order 3 1=( 151.000000 ) -1=( 152.000000 } +1=( 150.000000 ) = 149.000000
Order 7- 4=( 151.000000 ) -2<( 152 000000 } -1x( 150.000000 ) = 150.000000
Order 5 3=( 151.000000 ) -1=( 152000000 } -1x( 150.000000 } = 151.000000
Order 3 1=( 152.000000 ) -1=( 151.000000 } +1=( 150.000000 ) = 151.000000
Order 7- 2x( 152.000000 ) -3<( 151.000000 } +2x( 150.000000 ) = 151.000000
Order 5 2x( 152.000000 ) -2=( 151.000000 } +1=( 150.000000 ) = 152.000000
7|

(b) Saved report (text file)

The Calculator displayed in Figure 3.36a consists of following Sections:
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Transmitter: This section of the screen lists the main transmitting frequencies that are
producing the intermodulation products. “Add” or “AddDB” push button can be used to
add a transmitting frequency manually or from the database of stations, respectively.
“Delete” and “AllDel” push buttons are for deleting one or all frequencies from the list,
respectively. The “Move” Push button copies all the transmitting frequencies into the
frequency list of Receiver Section by considering 25 kHz as the default bandwidth.

Receiver: This section of the screen lists the victim receiver centre frequencies with a
corresponding equivalent-bandwidth. “Add” or “AddDB” push button can be used to add
a transmitting frequency and corresponding bandwidth manually, or from the database of
stations. “Delete” and “AllDel” push buttons delete one or all frequencies from the list
respectively. The “Move” Push button copies all receiving frequencies into the frequency
list of the Transmitter Section.

Signal: The number of transmitting signals which have to be combined to produce
intermodulation products. Two or up to three signals can be selected.

Order of intermodulation: The order of intermodulation products which have to be
investigated to determine if they might cause interference to the receivers or not. The
order of intermodulation is the sum of absolute value of multiplicands of the main
harmonics contributing to the intermodulation product.
Order of Harmonics: The maximum order of main harmonics which have to be
investigated to determine if they might cause interference to the receivers or not..
Results: List of suspect intermodulation products with their detailed calculations for:

o main harmonics,



o two transmitting signals contributing, and

o three transmitting signals contributing.
Calculate push button: Push button to calculate suspect combinations using the latest
settings and frequencies input to the calculator. In order to view the latest results, it is
necessary to run the calculator after changing values or radio buttons of calculator.
Save push button: This button saves the results of intermodulation calculations and
calculator settings in a text file in a user-specified folder location. The content of a sample
file is shown in Figure 3.36b.

3.4.2.7. Profile menu of DEM view
The Profile menu consists of the following items:

Line: Plots a path profile along a path established on the DEM using the “Draw Line” or
“Draw Line from Database” toolbar push buttons (Section 3.4.1). Figure 3.37 displays a
path profile plotted by this item.

Figure 3.37. Path profile plotted along a line

depicted using “Draw Line” or “Draw Line from Database” toolbar push buttons
—TET]

A+ SMSADC - Profiles
File Edit view Window Help | Option
| % B[R |& Changekfactor

Chenge Fresnel Zone parameters

EO kb A= m "

Total Distance(km) = 57.520 ,  k-factor =43

[Lat(N) : 38°° 14" 44.840 " [Lon(E) : 048 °06 ' 32.327" |Alt(m) : 1579 [Dist{lm) : 28.452 19:38:13

The graph of the path profile is equipped with a vertical marker which is movable
horizontally by mouse movement while holding left mouse button. Values for the
geographical coordinates, terrain height and ground-distance from left point (beginning
point of this line), at the current vertical marker location, are displayed on the status bar.
Additionally, users may change the value of k-factor through the “Option” menu in the
range —20 to —0.01 and +0.01 to +20. The default value of k-factor is 1.33.

Polyline: Plotting path profile along a polyline established on DEM using “Polyline”
toolbar push button (Section 3.4.1). Figure 3.38 displays a path profile depicted by this
item.
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Figure 3.38. Path profile plotted along a poly line depicted using “Polyline” toolbar push button
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The graph of path profile is equipped with a vertical marker which is movable
horizontally by mouse movement while holding left mouse button. Values for:
geographical coordinates, terrain height and ground-distance from left point (beginning
point of this polyline), at the current vertical marker position, are displayed on the status
bar. The k-factor is not considered in this plot.

Fresnel Zone: This plots a path profile and the corresponding n™ Fresnel Zone along a
path established on DEM using the “Draw Line” or “Draw Line from Database” toolbar
push buttons (Section 3.4.1). The default values for left site antenna, right site antenna,
frequency, k-factor and Fresnel Zone number are displayed at the top of plot. These
values may be changed through the menu item: “Option->Change Fresnel Zone
Parameters”. Figure 3.39 shows a path profile and corresponding Fresnel Zone plotted by
this item.



Figure 3.39. Path profile with Fresnel Zone
along a line depicted using “Draw Line” or “Draw Line from Database” push buttons
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The graph of the path profile and corresponding Fresnel Zone is equipped with a vertical
marker which is movable horizontally by mouse movement while holding left mouse
button. The values for: geographical coordinates, terrain height and ground-distance from
left point (beginning point of this line), at the current position of the vertical marker, are
displayed on the status bar. Additionally, users may change the value of k-factor through
the “Option” menu in the range —20 to —0.01 and +0.01 to +20. The default value of k-
factor is 1.33.

3.4.2.8. Database menu of DEM view
The Database menu consists of the following items:

Display Selected Station(s): This item is designed to display stations which are selected
from the database of stations. Therefore, by choosing this item, the spreadsheet of stations
is displayed to enable selection of one or more stations using a mouse left click on the
cells on the first column of each row. When the OK button is pushed, the selected stations
will be displayed on the DEM, but the DEM will not pan to the location of the selected
stations,

Some helpful functions are implemented in the spreadsheet of stations. Users may select
rows by mouse left-click on corresponding rows of the record-select column (first column
from left). The colour of selected rows will be yellow. A mouse left click on each column
name will sort the records in ascending or descending order based on the contents of that
column. Additionally, a push-button is provided to export the selected rows in CSV
(Comma Separated Values) format. Figure 3.40 shows the spreadsheet of stations.
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Figure 3.40. Spreadsheet of stations with some selections
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Station(s) in Desktop: This item performs a similar function to the item “Display Selected
Station(s)” (explained in the previous bullet) except that the DEM is panned to the
location of the selected stations if they are located in the four adjacent DEM tiles.
Otherwise, if the selected stations are not in four adjacent DEM tiles, the intermediate
four adjacent tiles will be loaded to the desktop. For more information on map
manipulation in SMS4DC software refer to Chapter 1.

Move Station: This item enables the user to move a station to a new location using the
mouse. This item will be “grayed out” and inaccessible if no station is displayed on the
DEM. Therefore, at least one station should be displayed on DEM for activation of
“Move Station” item, by using either of the first two items of the “Database” menu
(explained in the two previous bullets). It should be noted that the effective heights of
antenna in different azimuths have to be recalculated for the new location as the old
values are no longer valid.

Selecting this item causes a check mark to appear to the left of the item and the “Move
Station” toolbar button will be activated (see Section 3.4.1). To move a station, the user
positions the mouse cursor inside the station symbol then clicks and holds the mouse right
button. The station symbol may then be dragged across the DEM to the proposed new
location where the mouse right button is released. A message box requests the user to
confirm the new location, with a warning that, in the database record, the new coordinates
will replace and delete the coordinates of the original location. Re-selecting this item
removes the check mark next to the item and deactivates the “Move Station” toolbar
button.

Add Station: This enables users to add a station at the mouse cursor position on the DEM
and save the corresponding technical data in the working database. The mouse cursor
shape changes to the “+” shape and the “+” is positioned at the proposed location of the
new station. A left click of the mouse button displays a data entry mask to input the
technical data of the station. The geographical coordinates of the location at the mouse
position on the DEM are loaded into the corresponding data fields in the mask. These
coordinates may be modified by keyboard entry. Figure 3.41 shows an example of the
data entry mask. The newly created station will be inserted in the folder for Anonymous
Stations in the Administrative Window.



Figure 3.41. Data entry mask to enter parameters of new station, isotropic and a sample of directional
antenna patterns
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The range of radiocommunication services that may be dealt with by SMS4DC is limited,
by the ITU-D specification, to the: Fixed, Land Mobile and Broadcasting (Sound and TV)
services. Therefore the range of the Class of Stations is limited to only those classes that
correspond to these three specified services. The “Assign Antenna” push button enables
antenna selection from a folder of antenna specification data files. An isotropic antenna
will be assigned by default if no specific antenna is selected. The vertical and horizontal
polarization directivity pattern of an antenna can be displayed using the “Show Pattern”
push button. A new antenna may be defined by using the item “Tools->Edit Antenna”.

e Search Station: There are three sub-items: “Search Station->By Location”, “Search
Station->By Location and Frequency” and “Search Station->List of Queried Station(s)”.
In order to activate these sub-items, an area must be selected in advance by the “Draw
Box” or “Draw Box from Database” toolbar buttons. The third sub-item, “List of Queried
Station(s)”, additionally requires at least one station to be located in the selected area. The
first sub-item displays a station symbol at the locations of all stations located in a selected
area. The second sub-item produces a similar display but only for those stations between
the lower and upper frequency limits specified by the user in a pop-up dialogue box
(Figure 3.42a). The third sub-item produces a spreadsheet (Figure 3.42b) which lists the
details of all stations within the selected area. This spreadsheet is equipped with two
buttons to enable users to sort the stations in ascending or descending order, with respect
to column “IDst” (by default), or any other column selected by a mouse left click on that
column’s field name. The third button can be used to export the selected rows in CSV
(Comma Separated Values) format.

e Remove Stations from Display: This item removes all displayed terrestrial stations from
the DEM.

e Display Links: This item displays selected point — to — point radio links on the
background DEM. Selection of this item opens a spreadsheet of all point — to — point links
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in the database, from which users may select one or more links for display on the
background DEM. Figure 3.43 shows an example. Arrows are used to indicate
transmission direction for bi-directional or unidirectional links and will remain attached to
connected stations even when they are moved to a new location on the map. “Remove
Station(s) from Display” item can be used for removing links from map.

Figure 3.42. a)Dialogue box to define frequency band criteria
to search stations in a given area, and b) list of queried stations found in the given area
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(b) List of queried stations found in the given area

Figure 3.43. A sample display of point — to — point links on the map
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Import from IFIC (Terrestrial Services): This item enables the import of selected data
from the BR IFIC database into the SMS4DC database. This function requires the (latest)
BR IFIC database to be installed in accordance with the installation instructions. As from
terrestrial BR IFIC No. 2739, the BR IFIC database is not in Microsoft Access format but



in SQLite format. Before being able to perform the data import, it is essential to create a
data bridge after each installation of the BR IFIC. The bridge can be built through the
usage of the “BR IFIC Format Converter” which is available in the TerRaQ-Plus (see the

following picture).
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Also create data containers for use with various BR tools and software
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Linking steps

As shown in Figure 3.44, choosing this item launches the “IFIC import” dialogue box and
provides a data filter to specify the type of data required for import. The content of this
dialogue box is similar to the BR TerRaQ software. The following filter conditions can be
set using the dialogue box:

o

o

Radiocommunication service type: use the check boxes to select either FM/TV
(for Broadcasting assignments or allotments) or FXM (for Fixed or Land Mobile
assignments). If FM/TV is selected, the Allotments check box is activated. This
enables the user additionally to request the import of information for broadcasting
allotments.

Administration: The user may select administrations from this window list and
add them to (or remove them from) the selection window list.

Frequency condition: To specify a frequency range filter for the imported records.
Class of Station: A Combo box to select class of station for which data is to be
imported.

Fragment: A Combo box enables the selection of the fragments corresponding to
the service type selected.

Assign ID(s) of the specific notice(s) to import.

Leaving conditions blank means no preference with respect to that item and SMS4DC
will ignore the relevant condition. However, a warning message will be displayed if no
conditions are defined.



Figure 3.44. Dialogue box of importing data from BRIFIC
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Import from BR IFIC (Space Services): This item imports information of Earth stations
which belong to one or more administrations, into the SMS4DC database. The
information source must be an “mdb” file having a data format identical with the BR IFIC
(Space Services) database format (including space BR IFIC and electronic notices).

As displayed in Figure 3.45, choosing this item opens the “BR-IFIC import” dialogue box
and provides a mask to specify the source database (with mdb extension) and one or more
administrations whose Earth station information is to be imported. The browse button
enables the user to find the correct “mdb” file location. After choosing the
administration(s) of interest and pushing the “Import” button, SMS4DC displays a
Yes/No dialogue screen and the number Earth station records available for import
(according to the administrations selected). This screen enables the user to continue or
abandon the data import. A progress bar is included at the bottom of the main import
screen.
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Figure 3.45. Dialogue box to import information of earth stations from BR BR-IFIC database
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Licensing: This item provides access to the Administrative module of SMS4DC. The
details of all the Administrative functions of SMS4DC are described in chapter 4.

Audit Trail: This item shows the action log for audit purposes. The log is in spreadsheet
format, listing: action date and time; users who performed the actions; effected record and
the table in which the effected records are registered. Three combo boxes are provided
which allow the list to be filtered to a specific user, action or modified database table.

Figure 3.46 shows an example of the audit trail spreadsheet.

Table 3.1 shows the list of logged actions: Owners, Licenses, Stations, Equipments,
Antennas, Frequencies, Links, Payments and Invoice tables.

Figure 3.46. Log of actions performed by each users on relevant record of database table with time and date
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User Name: [a) 7] Action: |AII x| Table: |A|| |

Lser Date/Time Action Fecord Mo, | Table -
P | Admint 0E/08/2005 22:29.49 Assign Antenna E AntDiag E

Admint 0B/08/2005 22:31:26 Azzign Antenna B AntDiag

Admint 06/08/2008 22.32:52 Agszign Antenna E AntDiag

Admint 0B/08/2008 22:34:23 Agzsign Antenna B AntDiag

Admini 06/08/2005 22:34:37 Update Antenna E Antenna

SMS4DC 05/09/2008 16:23:06 Update license owner B Admin

SMS4DC 05/09/2008 16:23:25 Update license owner B Admin

SMS4DC 05/09/2008 16:30:05 Update license owner B Admin

SM54DC 08/10/2008 10:29:12 Add license owner 7 Adrmin

SMS4DC 081042005 11:33:08 Add Site 18 Station

SMS4DC 081072005 11:40:11 Add Equipment 17 Equipment

SMS4DC 08/10/2005 11:52:26 Add Antenna 10 Antenna

SMs4DC 08/10/2008 14:06:13 Aszign Antenna 1n AntDiag

SMS4DC 08/10/2005 14:18:50 Update Antenna 10 Antenna

SMS4DC 081042005 14:4%:18 Add Frequency 8 Frequency

SM34DC 031042005 151518 Delete license owner [ Adrin

Admint 13/08/2008 18:21:29 Update Frequency 1 Frequency =




Table 3.1. Actions and tables for which SMS4DC keeps a log for audit purposes

Actions logged

Description

Add ...

Adds a new record to the corresponding table. The Audit Trail spreadsheet lists: the user
taking the action, date and time of action, record number, name of relevant table.

Delete ...

Deletes an existing record from the corresponding table. The delete command may cascade
several deleting actions. For example: deleting an Owner record will delete all associated
licenses, stations, equipment etc. which are attached to the owner. Therefore, a delete action
will be logged in the “Audit trail” spreadsheet for each associated deleted record. The Audit
Trail spreadsheet lists: the user taking the action, date and time of actions, name of relevant
tables. Prior to performing a delete action, a warning message is generated by SMS4DC. No
“undo” is possible after deleting a record.

Update ...

Updates an existing record in the corresponding table. The Audit Trail spreadsheet lists: the
user taking the action, date and time of action, name of the relevant table. No “undo” is
possible after deleting a record.

{Fixed, Land
Mobile or
Broadcasting}
License Generated

Issues and prints a license for Fixed, Mobile or Broadcasting stations. A record is generated
in the “Audit trial” spreadsheet for each print of a multiple print out.

Invoice creation

Issues an invoice and prints a billing letter for Fixed, Mobile or Broadcasting stations in a
license.

Assign antenna

Adds an antenna to the Antenna Library.

BR notification

Generates an ITU BR notification XML file.

generated

Users: This item allows the “Supervisor” to create a new user account or modify an
existing account. Application of this item explained fully in Section 3.2.

Backup: This item builds and saves a backup file of the SMS4DC database into the
default path “...\SMS4DC\BackUp” or a user-defined location. After selecting this item
the user is requested to specify a directory where backup files will be created. The date of
the backup file creation will be included in the name of backup mdb file, i.e. SMS-
Newyyymmdd.mdb. It is recommended strongly that a backup, using this command, is
made on a regular and systematic basis. The following instruction will restore the
database from the backup database file:

1. Deleting “yyymmdd” part of backup filename;
2. Copying mdb file into the folder “...\SMS4DC\DB”

Display Selected Earth Station(s): This item is designed to display Earth stations which
have been selected from the database. Choosing this item displays a spreadsheet of Earth
stations so that one or more Earth stations may be selected using a mouse left click. After
pushing the “OK” button, the selected earth stations will be displayed on the DEM
without panning the DEM to the location of these stations.

Helpful functions are implemented in the spreadsheet of Earth stations. Users may select
rows and columns by mouse left-click on the corresponding rows of the record-select
column (first column from left) and field name respectively. The colour of the selected
rows changes to yellow while the colour of the selected column is dark-blue. A mouse left
click on the top of the record-select column selects all records. Moreover, two push
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buttons are provided to sort the list of stations, in ascending or descending alpha-numeric
order, with respect to the “IDst” column (by default) or any other selected column. The
third button can be used to export the selected rows in CSV (Comma Separated Values)
format. Figure 3.47 displays the spreadsheet of earth stations.

Figure 3.47. Spreadsheet of stations with some selections

i82 Station Table E@g|
Cancel
ntc_id |stn name |ctr_l,l ||0ng_deg |I0ng_ew ||0ng_min ||0ng_sec |Iat_deg |Ial ngﬂ
| 23 KORSAKOW| RUS 142 E 47 i a6 N
| 24 BARMAULA| RUS 83 E 44 i 53N
| 25 BREST2 |F 4w 23 26 43 N
| 26 CAEM 2 F 0w 21 34 43N
| 27 CLERMOMNT|F 3E 4 30 45 N
_ 28 MARSEILLE F 5E 23 33 43 N
_ 29 METZ 2 F EE 10 N 49
_ 30 MONTPELL F 1E 50 23 43 N
_ 31 NANTES BT F 1w 33 12 a7 N
_ 32 FARIS QFJ F 2E 15 M 48 N
| 33 RUCHE F 1w a4 a8 a7 N
44 LENTEST  LEM 35 E 46 53 34N -
‘ o1

Earth Station(s) in Desktop: This item provides a similar function to the item “Display
Selected Earth Station(s)” (explained in the previous bullet) except the DEM is panned to
the location of selected stations if the selected stations are located on the four adjacent
DEM tiles. If selected stations are not in four adjacent DEM tiles, the intermediate four
adjacent tiles will be loaded to the desktop. For more information on map manipulation in
SMS4DC software refer to Chapter 1.

Move Earth Station: This item enables the user to move an earth station to a new location
using the mouse. At least one earth station must be displayed on the DEM to activate the
“Move Earth Station” item, otherwise the item will be “grayed out” on the menu.

Selection of this item will cause a check mark to appear on the left of the item and the
“Move Earth Station” toolbar button will be activated (see Section 3.4.1). To move an
Earth station, the user clicks and holds the right mouse button on the symbol of the
required Earth station, then drags it to the proposed new location. When the mouse right
button is released a message box pops-up to request the user to confirm/approve saving
the new location. Reselecting (mouse right click on) this item removes the check mark
from the item and deactivates the “Move Earth Station” toolbar button.

Add Earth Station: This enables users to add an Earth station at the mouse position and
save the corresponding information in the working database. Selecting the item changes
the mouse cursor to the “+” shape, this is moved to the proposed location of the new Earth
station. A left mouse click displays a data entry mask to input information about the new
station. The geographical coordinates and terrain height of mouse location are loaded
automatically into the corresponding entries in the mask. Figure3.48 shows the data entry
mask. The newly created record for the Earth station will be saved in the folder for
Anonymous Stations in the Administrative Window.



Figure 3.48. Data entry mask to enter information for a new Earth station

Mew Earth Station Parameters x|

— Earth Station

Name |Station3643 Type [Speciic (5] =]

Latiude [36 [n =][33 [300 Latitudeldeq) {36.558333

Longitude |45 [E  =|]40 00 Longitudeldeg.) |45.666567

Alttude of Eaith Station Antennaim] [1715 | Dperating azimuthal Angle(deg.)
tinimum Elevation Anagleldea.] |E| e |15E| to |152

Azzociated Space Station ISpaceStali0n3848

Save I Cancel |

Search Earth Station: This item displays an Earth station symbol at the locations of all
stations located in a user selected area. To activate this item, an area must be selected in
advance by “Draw Box” or “Draw Box from Database” toolbar buttons.

Remove Earth Stations from Display: This item removes the symbols of all Earth stations
displayed on the DEM.

Display Receiving Area: This item displays a predefined receiving area of a station. The
receiving area (which may be: circle, zone or multipoint) must be defined previously by
means of the “Add Receiver” push button function on the frequency level of the
concerned station in the Administrative window. All stations with predefined receiving
area will be listed in a spreadsheet and the concerned station may be selected using a
mouse left click on the record-select column of the spreadsheet. After selecting the
wanted station, a vector-style dialogue box appears which enables the user to adjust line
colour and style, as well as the fill style inside the area (see Figure3.49). Once the
parameters have been determined, the receiving area of the wanted station will be
displayed on the DEM map as shown in Figure3.50.

Figure 3.49. Spreadsheet of stations with predefined receiving area

e Station Table EI@|E|
Cancel

1Dt | 5Trame [5Tlat_deg [5Tlon_deg |GeoTupe | Reclat |Reclon | Radius -
| 2373 FXIRNTURS 37.7500 45.0833 MULTIFOIM
| 2400 237279 6 GAYDOF 515186 ALICSINEN,  bn T coft,SMS4DC, TemptempMOitn x|

| 2400 274533 2NTLSIT| 522125 00375 ORCLE =~ 5

] 2402 19011 3CRAIGDW 555456 -3.0100| CIRCLE _ _
2403 19011 GKINCRAIC. 561851 -28663|CIRCLE | Linewidth: |2 Line Style: [P5_sOLID -]
2404 226721 CELLMET|  55.0153 -1 4886/ CIRCLE

] 2406 73397 3COURTF, 512847 00147 opcle | Unecoor: [0 [se 128

] 2408 77004 TOHUNGR | 51.2318 08197 CIRCLE —
| 2407 srap3tBILLINGE 535080 -27178 CIRCLE [ OV

24082414231 GEN GU| 56.2097  -4.2622 CJRCLE | FilMode: T
2409 245024 3SECURN 554933 -3 7064 CIRCLE

2410 245024 & COUMCI 50,8672 -4.0536 CIRCLE

o] | Cancel |
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Figure 3.50. Sample output of Display Receiving Area function

Display Service Area (FXM): This item displays a predefined service area of a station in
the fixed or land mobile service. A service area of a station is defined at the station level
in the Licensing/Administrative window and may be: a circle (by entering Latitude,
Longitude and Radius of Service and selecting the Station Type field as Fixed) or zone
(by entering Area of Transmission and selecting the Station Type field as Typical). All
stations with a predefined service area will be listed in a spreadsheet and users may select
the concerned station, using a mouse left click on the record-select column of the
spreadsheet. When the wanted station is selected, a vector-style dialogue box appears
which enables the user to adjust line colour and style, as well as the fill style inside the
area (as shown in Figure 3.51). Once the parameters have been determined, the service

area will be displayed on the DEM map as shown in Figure3.52.

Figure 3.51. Spreadsheet of stations with predefined service area

‘oo Station Table

]

Cancel |

[Dist |3Tname

| 2393 TP10R0E73!
2108 TP1060EES.
2385 LARMTLIF
101 3E EMP_ML
1487 FIC LIG_ML
1135 M HILL_ML
1137 N HILL_ML
1139 W HILL_ML
1485 N AND_ML

1587 HOUSE_ML
| 1947 HUUSE_ML
1483 HOUSE_ML

[5Tlat_deq| 5Tlon_deg]| Tiieg

53,4486
51.6019
57,4672
574672
57.4672
b7 4267
52,4708
b 4dU8
524708

-2.22508
-3.0108
-4.2828
-4.2828
-4.2828
-4.3319
-1.9175
149140
-1.9175

80,0000
474,0000
180.1750
188.1750
186.9750
1871125
187.2750
188.1750
168.4875
18/.F3h

188.2750)

r|_ radiuz ” chry [Fregmenl |SlType rAreanTlansﬂ
0

GEDEL  Typical  F

E

MAC GEOEL  Typical MRAZ
D:\BDT_Soft,SMS4DC Texts MRL.ERE 5'
~Line
| | Linewidth: [2 Lire Style: IPS_SDLlD -]

Life Gl !|n EREE
~Fill

Fill Mode : [~

oK I Cancel |




Figure 3.52. Sample output of Display Service Area (FXM) function

Display Service Area (GE06 BC, BT): This item displays the service area test points of a

broadcasting assignment in the GE06 Plan. The service area test points are added to this

assignment by the service area function under the GEO6 sub-menu. All assignments (in
conformity with GEO6 Plan) within the predefined service area will be listed in a
spreadsheet and users may select the concerned assignment, using a mouse left click on
the record-select column of spreadsheet. When the wanted assignment is selected, a
vector-style dialogue box appears which enables the user to adjust the line colour and
style, as well as the fill style inside the area (see Figure 3.53 Once the parameters have
been determined, the service area of the wanted assignment will be displayed on the DEM
map, as shown in Figure 3.53.

Figure 3.53. Spreadsheet of broadcasting assignments in GE06 Plan with predefined service area

NS

aoc| Station, Table

Cancel |
ID:t [Tenakey [AdvReAl  [SiteMame [Gealal [Geolon  [Ceunty [Fragment | 2lanf ot [ Asbgnitae
B 80402019 DZDT11740 2 DEB DEB1 10,1657 £3833 AlG GEOED 15
— 2343 1302365 ALMELAHA  13.9333 D:4BDT_Soft)SMS4DC, Temp' tempM1.Emp ﬂ
2369 440477 DEMNATE | 17333 Y
| 20 BCTURI2  BETUROZ  $9.6730 ne
| a2 BCTURIZ2  BCTUROZ2 191917 Line'width: [ tineStle: [Ps_soLiD |
2175 BTTURM  BTTURM = 7.207
—| 2377 BTTURJZZ  BTTUROZ i7.6730 tine Color: [0 [ [122”
| 2378 BTTURI2l  BTTUROZI  36.0000 _
2384 BTTURJSI  BTTUROS  40.3917 i
| 2387 ETTUROD | 8.8417 Fill Mode: T~
| 28 BTIROANA" 75.3083
2396 BTTURI3C! BTTUROEL 9.9533
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Figure 3.54. Sample output of Display Service Area (GE06 BC, BT) function

Display Allotment Area: this item displays the predefined allotment area test points of a
broadcasting allotment in the GE06 Plan. Allotment area tests points are added to an
allotment by the “Define Allotment Area” function under the Database menu, or in the
Licensing/Administrative data window in the Allotments folder by using a mouse right
click on a required Allotment Name to display the sub-menu items: “Adding a new
contour” or “Attach contour”. All allotments (in conformity with GE06 Plan) with
predefined allotment areas will be listed in a spreadsheet and users may select the
concerned allotment, using a mouse left click on the record-select column of the
spreadsheet. After selecting the wanted allotment, a vector-style dialogue box appears
which enables the user to adjust line colour and style, as well as fill style inside the area,
as illustrated in Figure 3.55. Once the parameters have been determined, the allotment
area of the wanted allotment will be displayed on DEM map, as shown in Figure3.56.

Figure 3.55. Spreadsheet of broadcasting allotments in GE06 Plan with predefined allotment area

ine Station Table

QK I Cancel |
1Dst | Terrakey |AdmRefD | SiteMame | GeoLat | Geolon | Country| Fragment| PlanEntmy| A: «
S1600848 UKR250030 KR 250030 UKR  GEOED 3 .
. - 80400089 DZD520043 CHLEF MNORD EST ALG GEOGD 3
| - 804001 D?| DZDS20025 TELEMCEN x|
|~ s0400109 DZDS20023 SIDI BEL ABES v
" | - 80400251 DZD520002 ALGER P T —
. HNDU255| 020520005 CHLEF MORD
| - 80400260 DZDS20011 AIM DEFLA recoor: [0 1z
_ | - 964 UBG| MWALUT_WHF MNALUT_WHF
| - 884D 096 ZLITEN_VHF ZLITEN_WHF rFil
N 86401108 BISHR_VHF BISHR_VHF Fill Mode : [~
| 91104440 VA_AINDRAHAM_D1 VA_AINDRAHAM
B - 91104443|VA_EHWB|_D1 Wa_CHAAMEI




Figure 3.56. Sample output of Display Allotment Area function

Define Allotment Area: This item defines an allotment area for a broadcasting allotment
in the GEO6 Plan. As the first step, the user should draw a polyline around the edge of the
desired allotment area on DEM map (see the example in Figure3.57). Then this function
will be activated and can be selected by the user. All allotments (in conformity with GE06
Plan) will be listed in a spreadsheet and users may select the concerned allotment, as
shown in Figure3.58. When the wanted allotment is selected, the allotment area will be

added.

Figure 3.57. Desired allotment area on DEM map

Figure 3.58. Spreadsheet of broadcasting allotments in GE06

it Station Table

aK I Cancel |

IDst | Tenakey |AduRelD SiteName | GeclLat | Geolon| Country | Fragment [ PlanEnty | AssignC « |
— 46486839 ALMERLADE ALMERLA E GEOQED 3 :l

— 96401108 BISHR_VHF | BISHR_VHF LBY | GEOED 4

- -1 BTTURD3 BTTURO3 TUR GEOBD 3

p 41 BTTURD44 | BTTURD44 TUR | GEOSD 4

-1 BTTURO52 | BTTURCS2 TUR | GEOED 5

|~ 4548692 CASTELLONO?| CASTELLON E GEOED 3

- 4648705 CEUTANID CEUTA E GEOBD 3

— 80400251 DZDS20002 ALGER ALG GEOQED 3

L] - 230400255 DZDS20006 CHLEF MORD ALG GEOED 3

I - 30400260 DZDS20011 AlM DEFLA ALG GEOED 3

| - 90400109 DZDS20023 | SIDI BEL ABES ALG | GEOSD 3
_ | - 80400107 DZD520025  TELEMCEN ALG | GEOED 3 -
K1 ;IJ
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Display GEO6 Plan Entry: This item displays the Plan Entry Code and linked assignments
and/ or associated allotment with selected assignment/allotment in GE06 Plan. All
allotments/assignments (in conformity with GE06 Plan) will be listed in a spreadsheet and
users may select an allotment/assignment, using a mouse left click on the record-select
column of the spreadsheet (see Figure3.59). After selection, another spreadsheet appears,
listing the wanted assignment/allotment and its linked assignments and/or associated
allotment with their general information (see Figure3.60Figure 3.60), from which users
can select some or all of them by a mouse left click on the record select column. By
pushing the OK button after selection, they are displayed on the DEM map (see

Figure3.61).

Figure 3.59. Spreadsheet of broadcasting assignments/allotments in GE06 Plan

i Station Table | ”E :

0K I Cancel |
IDst | Temakey [AdmReiD | BiteMame | Geolat |Geolon | County [Fragment [Plan -
_ E.2l0E 4648711 AMDMA4CE4E  COIN 36,6500 -4.7597 E GEOBD |
| 2110 4648723 ANDGR4CO72 | SIERRA LUJAR 36.8256 -3.4006 E GEOED
| 211 4648778 ANDMA4CE47 | FUENGIRDOLA 365292 -4E708 E GEOED
2112 4648731 ANDGROV334  MOTRILVAZQUES | 367081 -3.4636 E GEOBD
: 2113 87802120 MRCDAREMED | PALOMAS I5AE7 -3.9333 MRC GEOED
| 2114 87802128 MRCDAREME4 | TOLZARINE 349833 -3.7667 MRC GEOED
| 2115 87802142 MRCDABMAT | AIN ZOHRA 346197 -3.5139 MRC GEOBD
| 211687802145 MRCDABZP3 | AL HOCEIMA 351833 -3.9167 MRC GEOED
| 217 87802153 MRCDABPS BOURD 348108 -4.0500 MRC GEOED
| 2118 87802164 MRCDABPA DRIOUCH 34.8900 -3.5167 MRC GEOBD
211988700553 PTO35TS46 MOSTEIRD 33 40,3032 -7.1453 POR GEOED
: 212088700555 PT100T&E0 POMTE DE SOF 42 | 33.2322 -8.0084 POR GEOBD -
K1 _'I_I

Figure 3.60. Sample output of Display GE06 Plan Entry

iM% Linked Assignment ;/ Allotment with : IDst = 2109 , Notice Type = GT1 , PEC = 2, SfnID = TLO4MA o IEllll
Ok, I Cancel |
|
IDst_ | TenaKey [AdmRefiD |SiteMame |Geolat |Geolan |Country |Fragment [ PlanEnty |AssignCade | SinlD [MaticeType |

2109 4648711 ANDMAADE COIN 36.6500) -4.7537:F GEOGD 2L TLO4MA  GT1
2111 4648778 ANDMAL0E FUENGIROLA | 365232 -4.6703 E GEOGD 2L TLO4MA — GT1

Figure 3.61. Sample output of Display GE06 Plan Entry

iM% Linked Assignment / Allotment with : IDst = 2109, Notice Type = GT1 , PEC = 2, SfnlD = TLOAMA o =] ]
0K I Cancel | ‘
IDst | TenaKey [AdmReflD | SiteMame [GeoLat [GeoLon [Country | Fragment | PlanEntry [&ssignCade [ SilD [MaticeType |

2103 4648711 ANDMA40E COIN 366500 -4.7537 E GEOED ¢ 2| TLO4MA  GT1
| 4648778 ANDMAAOE FUENGIROLA 365232 -4.6708 E GEOED ¢ 2| TLO4MA — GT1

EHGIROLA




Display Converted Assignments: This item displays converted assignments stemmed
from a selected allotment, or displays the source allotment of a selected converted
assignment in the GEO6 Plan. All allotments and converted assignments (in conformity
with GEO6 Plan) will be listed in a spreadsheet and users may select the wanted
allotment/assignment, using a mouse left click on the record-select column of spreadsheet
(see Figure3.62). After selection, another spreadsheet appears listing the source allotment
and all related converted assignments, with their general information (see Figure3.63),
from which users can select some or all of them by mouse left click on record select
column. After pushing the OK button they are displayed on the DEM map (see Figure
3.64).

Figure 3.62. Spreadsheet of broadcasting allotments or converted assignments in GE06 Plan

lalx

Cancel | ‘

1Dt [AdeefID |SiteName |GeoLat |GeoL0n |C0untr_l,l |Fragment[PIanEntr}l|AssignC|8fnlD -
| — ALMERIA0E6  ALMERIA E GEOED 3 — ALOE |
| —| BISHR_YHF  BISHR_vHF THLEY | GEDRD 4 — BISHR_WHF
| — BTTURO3  BTTURO3 TUR GEOED 3 — BTTURO3
| 2336 BTTURO3CI BTTURO3CT | 339583 41.6167 TUR GEOED 3ic BTTURO3
| 2397 BTTURO3C2 BTTURO3CZ | 335583 41.9317 TUR GEOED 3ic BTTURO3
| -~ BTTURO44 | BTTURO44 TUR GEOED 4 - BTTURD4
| 2333 BTTURD4CT BTTURO4CT | 40.9500 426000 TUR GEOED 4C BTTURD4
| 2393 BTTURO4CZ BTTURD4CZ | 409083 428167 TUR GEOED 4c BTTURO4
| -~ CASTELLOM( CASTELLON E GEOED 3 - [C507
| — CEUT&11D  CEUTA E GEOED 3 — E_ 00016
| — DZ0520002  ALGER ALG GEOED 3 -~ D205 2000
| - DZ0520006 CHLEF MORD ALG GEOED 3 -~ DZD52000F -
[« | _>I_I

Figure 3.63. Sample output of Display Converted Assignments

$¥% Source Allotment : IDst = -—, Notice Type = GTZ , PEC = 3, SfnlD = BITURDS, allotke

8 =[S

‘ ()8 I Cancel |
IDst [AdmReiD [SiteName  |Geolat |[Geolon  [Country [ Fragment [ PlanEntry| AssionCode | SilD
_ | 2336 BTTURO3CY |BTTURDSCY 39.3583 416167 TUR GEDED il BTTURO3
_ | 2337 BTTURO3CZ |BTTUROSCZ 39.3583 41.3917 TUR il BTTURO3

-|B

TTURDZ

ETTURD3

. GEOBD

-~ BTTURO3

&9



Figure 3.64. Sample output of Display Converted Assignments on DEM

| %% Source allotment : IDst = —, Notice Type = GT2 , PEC = 3, SfnID = BTTURDS , allotke: ] 3]

‘ ()8 I Cancel |
1Dt [AdeefID | SiteMame | Geolat | GeoLon | Couritry | Fragment [ PlarEntry | AzsighCode | SfnlD
| 2396IBTTURD3CT BTTURDSCT 339.9583 41.6167 TUR GEOED | 3C BTTURO3
2397/ BTTURO3C2 BTTURD3C2 33.9583 41.9317 TUR GEOED | 3C BTTURO3
1 BTTURO3  BTTURO3 TUR GEOED | & -- BTTUROZ

|

3.4.2.9. Propagation Models menu of DEM view

This menu provides access to a range of field-strength calculations along a line, poly-line, inside
a selected rectangular area and at end-points of a link. A variety of propagation models is
available: free-space, LOS (line of sight), ITU-R recommendation P.1546, ITU-R
recommendation P.1812, ITU-R recommendation P.370, Okumura-Hata, ITU-R recommendation
P.526 (considering both diffraction and smooth earth models separately), ITU-R recommendation
P.452 and ITU-R recommendation P.530. Two types of network processing are available using
the following propagation models: free-space, ITU-R recommendation P.370, ITU-R
recommendation P.1546, ITU-R recommendation P.1812 and Okumura-Hata. Morcover, an item
for the calculation of Earth-space path loss, using ITU-R recommendation P.618 propagation
model, is available in this menu. For each propagation model, Table 3.2 shows a summary of the
functions available in the sub-item menu of the propagation menu.

Table 3.2. Propagation Models ) and the sub-item menu of functions available for each propagation model

Sub-items _ g - g Networkproc;ss:)r g

Propagation Models eES ;_ 5 ; g Max. Field Se(:fe -é
o = | Strength ‘ §

Free Space Y| Y| Y NN Y Y N
Line of Sight Y|Y| Y NN N N N
ITU-R P.370 Y| Y Y Y'Y Y Y N
ITU-R P.1546 Y|Y Y Y'Y Y Y N
ITU-R P.1812 Y| Y Y Y'Y Y Y N
Okumura-Hata N|N| Y| NN Y Y N
ITU-R P.526 (by diffraction) N[N/ N| YN N N N
ITU-R P.526 (Smooth Earth) N[N/ Nl YN N N N
ITU-R P.452 N[N/ Nl YN N N N
ITU-R P.530 N|N|N| YN N N N
ITU-R P.618 N|N| N| N|N N N Y

M: <Y and ‘N’ stand for “Yes” and “No” respectively.
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The last item in the “Propagation Models” menu enables users to overlay calculation results
inside a rectangular area on background DEM.
With reference to the latest ITU-R recommendation, each propagation model in Table 3.2 has its
own parameter-set and can be customized by users by using the relevant dialogue box. Table 3.3
shows the dialogue box of parameters for each model.

Table 3.3. Parameters of different propagation models

o Clutter Type (Water/Sea,
Open/rural,Suburban, Urban/
trees/forest, Dense urban

¢ ) Service (Mobile, Analogue
Broadcasting, Digital broadcasting)

¢ InDoor/OutDoor

e Receiver height

Pr(ﬁi%fll on Parameters Dialogue Box of Parameters
Free Space e k-factor in the range —20 to | ey e Parameters-g1
& —0.01 and 0.01 to 20
Line of e Receiver height Klector 199 @
Sight Rieceiver Helght ABL ()] il
ITU-R P.370 | e Time percentage (1 to 50%) Cem— )
o [ ocation percentage (1 to 99%) e pﬂpé_
d Earth Curvature (k—factor) iIl the Time(1 -» BOJ Location[1 -» 93}« E arth Curvature
range —20 to —0.01 and 0.01 to 20 | I % [ Tnnnns Cancel
o System type (Analogue and digital) Systemn P
¢ Environment (Urban Area, Rural [tnalogue =] [Urban Area |
Area, Suburban Area) Recsiver
. - . [~ Land/Sea disc. Height[m)
o [ and/Sea Discrimination key, I Cloarance Angle E]
o Clearance Angle key,
e Receiver height
ITU-R o Time percentage (1 to 50%)
P.1546 e Location percentage (1 to 99%)
e Earth Curvature (k-factor) in the ITU-R P.1546 -
range —20 to —0.01 and 0.01 to 20
e [Land/Sea Discrimination key’ Time[1 -» 50O)#* Location(1 -» 99)# Earth Curvature
o Clearance Angle key, ! o | 50| 13333333 Qﬁancel
o Service (Urban Mobile, Suburban or [ Land/Sea disc. S:izﬁt‘[’;']
Rolling hills Mobile, Analogue [ Clearance fingle 3
Broadcasting, Digital broadcasting) Service Envirorment
o Receiver helght |M0bile, Urban j |Urban Area j
e Environment (Open Area, Rural Area,
Urban Area, Dense Urban Area,
Suburban Area)
ITU-R ¢ Time percentage (1 to 50%) TISRER w‘
P.1812 e Location percentage (1 to 99%) '

Cancel

Service :

Time[1 -» BOJE Location(1 -» 93)#
|50 |50

Clutter Type :

| Opendrural | Mabile ﬂ

Receiver
Height(m|

—

InDoor/OutDioar :

CutDoor hd
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Okumura- | « Hata Equation (User Defined): nmes oo ==
Hata enables user to customize equation I : :
Coefﬁcients Hata Equalln [User Delme] r
e Receiver height al a2 a3 bl b2
o Earth Curvature (k-factor) in the ST S GEXEIN ) ) 2 __ Defsut_|
range —20 to —0.01 and 0.01 to 20 Ressiver Heghin) [3 Eanth Curvsture [1 030393333
e Environment (Open Area, Rural Area, Environment [Uban Areas (Medium to Small cies) v
Urban Area, Dense Urban Area, Corcal |
Suburban Area)
ITU-R P.526 | e k-factor in the range —20 to
(by —0.01 and 0.01 to 20
diffraction)
ok I Cancel |
ITU-R P.526 | e Type of terrain (A: Sea Water, B: Wet MR P.526, ITU-R P.527 Parameters [
(Smooth Ground, C: Fresh Water, D: Medium
earth from Dl’y Ground, E: Very DI‘y Ground, F: Type of Terain oK I
P'527) Pure Water, G: -1°C ICG, G: -10°C &:5eaWater [average salinity), 20° C LI T
Ice)
e k-factor in the range —20 to Eath Curvalure 473
—0.01 and 0.01 to 20 B S )
ITU-R P.452 | o Time percentage (0.001 to 50%) muarszrere SN e
o Pressure (hPa) Time(0.001 > 50} - [ 50
° Tempretul‘e (C) Pressure(hPa) I 1013 Temperalule['C]:I 15
o Clutter Type Clutter Type : [High crop fields =]
& Average Year Prediction
o Average Year / Worst-Month e p,adid:m
Prediction
Cancel |
ITU-R P.530 | e Predicted k-factor for 99.99% "mur P-S?'ﬁ_ i
e k-factor in the range —20 to k_Factor [99.997) 09364 (Suggested k_Factar]
—0.01 and 0.01 to 20 s Festan 0.9364
° Fresnel ZOI’IC number Fresnel zone nurmber |_1 I Quick planning
L] Annual/ WOrSt-MOnth AVallablhty ArElEET - P.B35 Reference atmaosphere
. k Pl . O . & Auvarage year/nnual v tean annual global
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The following paragraphs describe the different calculation functions that are available in sub-
menus for the propagation models. Table 3.2 summarises the functions available for each model.
The Earth-space propagation model, ITU-R P.618, is explained separately in Section 3.4.2.9.1.
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Calculation along a line: This function calculates field strength values produced by a
station along a path profile at a given receiving height above ground level. However, in
the case of the line-of-sight (LOS) model, the “Line” calculation sub-item provides only a
visibility analysis along the line from the wanted station. To activate the “Line” sub-
items, a line must be drawn in advance on the DEM using “Draw Line” or “Draw Line
from Database” toolbar buttons (see Section 3.4.1). By choosing the “Line” sub-item, a
spreadsheet of stations in the database is opened and users may select a station (preferably
near to the depicted line) by a mouse left click on the corresponding row of the record-
select column. After pushing the OK button, a dialogue box is presented that contains
several parameters, the values of which may be customized for use in the model. Each
model has its own parameter dialogue box which is explained in the Table 3.3.

Once the user approves the values in the parameter dialogue box, a 2D plot appears,
displaying two curves: path profile and field strength value. In the case of the LOS model,
only a path profile is displayed, in which portions of the profile are filled with red, if a
line-of-sight to the selected station exists, or blue if there is no LOS. The graph is
equipped with a vertical marker which is movable horizontally by the mouse while
holding the left click. The geographical coordinates, terrain height, ground-distance from
the left point (beginning point of the line) and field strength value (dBpV/m), or visibility
status in the case of the LOS model, at the position of the vertical marker are displayed on
the status bar. Figure3.65 shows a visibility analysis plot using the LOS model and
Figure3.66 shows a sample plot of field-strength values along a profile using ITU-R P.370
propagation models.

Figure 3.65. “Line” calculation sub-item using “Line of Sight” model
(visibility check). Blue : No LOS, and red: LOS to the concerned station
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Figure 3.66. A sample plot of field-strength values along a profile using
ITU-R P.370 propagation model (path profile in blue and field strength in brown)
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Displayed 2D plots can be printed through Windows standard printing function from
“File” menu.

Calculation along poly line: This calculates field strength values produced by a selected
station along a polyline at a given receiving height above ground level. However,
performing a “Polyline” calculation using the “Line of Sight” model provides only a
visibility analysis from the polyline to the selected station. To activate “Polyline” sub-
items, a polyline must be drawn on the DEM using the “Draw Polyline” toolbar button
(Section 3.4.1). After choosing the “Polyline” sub-item, a spreadsheet of stations in
database is opened and users may select a station (preferably near to the poly line drawn
on the DEM) by a mouse left click on the corresponding row of the record-select column.
After pushing the OK button, a dialogue box is presented that contains several parameters,
the values of which may be customized for use in the model. Each model has its own
parameter dialogue box, previously explained in Table 3.3. Once the user approves the
values in the parameter dialogue box, a 2D plot appears, displaying two curves: path
profile and field strength value. In the case of the LOS model, only a path profile is
displayed, in which portions of the profile are filled with red, if a line-of-sight to the
selected station exists, or blue if there is no LOS. The graph is equipped with a vertical
marker which is movable horizontally by the mouse while holding the left click. The
geographical coordinates, terrain height, ground-distance from the left point (beginning
point of the line) and field strength value (dBuV/m), or visibility status in the case of the
LOS model, at the position of the vertical marker are displayed on the status bar. Figure
3.67 displays a visibility analysis (LOS model) along a poly line and Figure 3.68
illustrates a sample plot of field-strength values along a poly line calculated using the
ITU-R P.370 propagation model.



Figure 3.67. “Polyline” calculation sub-item using “Line of Sight” model
(visibility check). Blue : No LOS, and red: LOS to the concerned station
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Figure 3.68. A sample plot of field-strength values along a poly line using
ITU-R P.370 propagation model (path profile in blue and field strength in brown)
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Poly line points along path can be distinguished by ‘0’ symbol. Displayed 2D plots can be

printed through Windows standard printing function from “File” menu.

95



96

Area calculation: This calculates of field strength values produced by a selected station
inside a rectangular area at a given receiving height above ground level. However,
performing an “Area” calculation sub-item using the “Line of Sight” model provides only
visibility analysis from the selected station to the area. To activate the “Area” sub-items a
rectangular area must be drawn in advance on the DEM using the “Draw Box” or “Draw
Box from Database” toolbar buttons (see Section 3.4.1). By choosing “Area” sub-item, a
spreadsheet of stations in the database is opened and users may select a station inside the
area by a mouse left click on the corresponding row of the record-select column. Selection
of stations outside of the rectangle will cause a warning message and there will be no
further action. After pushing the OK button, a dialogue box is presented that contains
several parameters, the values of which may be customized for use in the model. Each
model has its own parameter dialogue box, previously explained in Table 3.3.

When the user approves the values in the dialogue box of parameters, a new window
appears and the area-calculation progress bar is displayed simultaneously in the status bar.
Once the calculation process has finished, the area-calculation result will appear in the
new window. The geographical coordinates, terrain height, distance to the reference
station and field strength value (dBuV/m), at the current mouse cursor position, are
displayed on the status bar. In the case of the LOS model, only a visibility analysis will be
displayed, showing those parts of the selected area with line of sight (LOS) to the selected
station in red and those parts without LOS in blue. Figure3.69 displays an example of a
visibility analysis of a selected area with respect to a given station. Figure3.70 displays
sample results using ITU-R P.370, Okumura-Hata and free-space propagation models.

Figure 3.69. “Area” calculation sub-item using “Line of Sight” model
(visibility check). Blue : No LOS, and red: LOS to the concerned station
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Figure 3.70. Area calculation using a) ITU-R P.370
propagation model, b) Okumura-Hata, and c) Free Space propagation models

. SMSADC - Area Calculation (P370)1 i -18] x|
Fie Edit View Window Help Tools

DEE| s &e&g2r|(«ass|/ X 0rxHkkas|- =5m"
CIEE T pm———"

] H 4

Lot :46.901169845116 @, Lon: 9.474868767920 © [Latt) : 46 ° 54" 4.211" [Lon(E) : 009 = 28" 29.528 " [Alt(m): 1501 |[Dist(km): 41.984  |E(dBuV/m) : 37.165807 22:47:49

(a) Area calculation using ITU-R P.370 propagation model

¥ Area Calculation (HATA)1 1 ' Area Calculation (Free Space)2 3

(b) Area calculation using Okumura-Hata model (c) Area calculation using Free-Space model

Two toolbar buttons: “Refresh” and “Show Legend” are active in the area calculation
result window, which is explained in Section 3.4.1. Moreover, several helpful items are
implemented under the “Tools” menu that provides functions for the 2D field-strength
values. This menu is explained in Section 3.4.2.9.2.
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e Link calculation: This item applies specific propagation models for the calculation of a
link budget. Table 3.2 shows the propagation models that may be used for link budget
calculations. Selecting this menu item opens a spreadsheet of stations in the database from
which two stations may be selected to form a link. Stations are selected by a mouse left
click on the relevant row of the record-select column. After selection of the stations, a
dialogue box of propagation model parameters will appear. By confirming the values for
these parameters, a link calculation dialogue box is presented, displaying the calculation
results as well as providing a visual user-interface to optimize the link characteristics. The
link calculation dialogue box contains: a path profile diagram, the first Fresnel zone, Earth
curvature and those technical characteristics of a link that are relevant to the propagation
model in use. Figure3.71 displays the link calculation dialogue box using the ITU-R
P.370 propagation model.

Figure 3.71. Link calculation dialogue box using the ITU-R P.370 propagation
model, calculation direction a) from left to right and b) from right to left
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two radio buttons on the top-right of the dialogue box, the direction of the link can be
reversed and the link budget re-calculated for the opposite direction of transmission.
Some of the values in the dialogue box are presented in edit-boxes so they may be
changed by the user to optimise the link. These edit boxes change mode automatically,
depending on the direction of the link, so they will accept data entry if the link is in one
direction but when the link direction is reversed, they display a result of the calculation in
a coloured, non-editable box. As shown in Table 3.3, link calculation using different
propagation models also requires different technical parameters. Accordingly, calculation
results are different for different propagation models. The most comprehensive result is
obtained using the ITU-R P.530 model. Figure3.72 shows the link calculation dialogue
box using different propagation models.

A vertical marker is also provided along displayed 2D plots. This can be moved
horizontally by holding a mouse right button. The geographical coordinates, profile height
and distance from the left side for the marker current position are displayed on status bar.



Figure 3.72. Link calculation dialogue box using different propagation models
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(e) Using ITU-R P.530, reflection points, availability
calculation and text file profile data
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The ITU-R P.530 link calculation dialogue box allows the height of the antennas to be
optimized visually by dragging them to a new height using a mouse right click and hold.
Releasing the mouse button after changing the antenna height causes the reflection paths,
as well as the link characteristics, to be re-calculated automatically.

Field Strength Contour: This item saves and displays field strength contours around a
selected station where the field strength values inside the contour are higher than a given
threshold. A dialogue box of the propagation model requests the user to enter a threshold
value for this parameter.

When this item is selected, a spreadsheet of stations in the database opens so that a station
may be selected by a mouse left click on the relevant row of the record-select column.
After selection of a station, a propagation model parameter-entry dialogue box will
appear. In case of model P.370, an additional parameter, A#, is required. This parameter
defines the degree of terrain irregularity; for broadcasting services it is applied in the
range 10 km to 50 km from the transmitter.

After confirming the values for the model to use, the user is asked to specify the folder in
which the vector text file is to be saved and then the calculation progress bar is displayed.
When the calculation has finished, a vector-style dialogue box appears which enables the
user to adjust line colour and style as well as fill style inside the contour. Finally, the
resulting contour will be drawn on the background DEM. Figure3.73 shows a sample
field strength contour and vector-style dialogue box.

Figure 3.73. A sample field strength contour and vector style dialogue box
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Maximum Field Strength: This item calculates and displays the maximum value of field
strength values produced by more than one transmitting stations at any point inside a
predefined rectangular area. Prior to the selection of this sub-item, a rectangular area must
be selected using the “Draw Box” or “Draw Box from Database” toolbar buttons (se
Section 3.4.1). Then, the stations inside the selected area will be listed to enable the user
to select several stations. Stations are selected by a mouse left click on the corresponding
rows of the record-select column. A dialogue box of propagation model parameters opens
after the station selection is completed. The area calculation progress bar will be



displayed and the maximum field strength values at each pixel will be displayed after the
calculation has finished. The calculation time depends on the number of stations selected
and the size of the calculation area. Figure 3.74 demonstrates an application of the
maximum field strength function using different propagation models in an analysis of a
three-station network.

Figure 3.74. Application of maximum field strength method in analysis of
a three-station network using a) ITU-R P.370, b) Okumura-Hata and c) Free-Space propagation models
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(b) Using Okumura-Hata propagation model
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(c¢) Using Free-Space model

The status bar, in this application, shows country name, administration code, geographical
coordinates, altitude (in metres), and maximum field strength value at the position of the
mouse cursor.

Best Server: This item calculates and displays the best serving station, among various
stations, at each point inside a predefined rectangular area. Prior to the selection of this
sub-item, a rectangular area must be selected using the “Draw Box” or “Draw Box from
Database” toolbar buttons (see Section 3.4.1). Then, the stations inside the selected area
will be listed to enable the user to select several stations. Stations are selected by a mouse
left click on the corresponding rows of the record-select column. A dialogue box of
propagation model parameters opens after the station selection is completed. The area
calculation progress bar will be displayed and the areas covered by different stations
distinguished by different colours. The calculation time depends on the number of stations
selected and the size of the calculation area. Figure 3.75 and Figure 3.76 demonstrate an
application of the best server function using different propagation models in an analysis
of a three-station network.



Figure 3.75. Three-station network processing using best server function
using P.370 propagation model a) without considering clearance angle and, b) considering clearance angle
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(a) Best server result without considering clearance angle (b) Best server result considering clearance angle

Figure 3.76. Application of best server function in an analysis of
a three-station network using a) Okumura-Hata and b) Free-Space propagation models
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(a) Using Okumura-Hata propagation model (b) Using Free-Space propagation model

In this application, the legend colour distinguishes the best served areas of each station.
The country name, administration code, geographical coordinates, altitude(in metres) and
the best serving station name at the mouse cursors current position are presented on the
status bar.

3.4.2.9.1. Menu of propagation models, P.618 propagation model

The ITU-R P.618 propagation model is used to calculate the Earth-space radiocommunication
path loss due to the water vapour, rain, cloud, scintillation and atmospheric gaseous. Selection of
this item from the “Propagation Models” menu of SMS4DC desktop (DEM view) causes the
following dialogue box to appear:
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Figure 3.77. 1TU
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Users may enter the input parameters in the relevant edit boxes directly, or use the information
about a transmitting earth station stored in the local database. Pushing the “Database” button
opens a dialogue box which enables the user to choose an uplink frequency for an Earth station.
A mouse left click or arrow keys can be used for navigation in the tree-view of Earth station
information. In order to perform an uplink calculation, a transmitting frequency must be selected
by a double left-click on the frequency. Figure 3.78 shows the uplink frequency selection
dialogue box. Data base information for the selected earth station and uplink frequency are
available in the right side of dialogue box.

By finalizing the selection of the uplink frequency, the relevant emission information will be
uploaded to the edit box of the propagation model dialogue box.
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Figure 3.78. Uplink frequency selection dialogue box
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Once the input values have been provided, the values of different attenuations may be calculated
by pushing the “Calculation” button at the bottom of the propagation model dialogue box.
Depending to the various methods described in the ITU-R recommendations P.676 and P.836 for
estimation of gaseous attenuation, two asymptotic values are calculated for total attenuation.

3.4.2.9.2. Tools menu of area calculation window

Several helpful items that function on the 2D field-strength values are implemented under the
“Tools” menu of the area calculation window. The Area calculation window, itself, displays the
2D field strength values produced by a station inside a rectangular area. This type of calculation
can be launched through the “Area” sub-items of propagation models provided in the
“Propagation Models” menu of SMS4DC desktop, DEM view.

The following items are provided under this “Tools” menu:

e Normalize: Changes the colour display range of field-strength values by changing the
minimum and maximum thresholds of field strength value (also see Tools->Legend for
the colour scale). Points with field strength values higher and lower than the defined value
range will be displayed by two colours shown at the bottom and top of the Legend colour
scale; values between the maximum and minimum will be represented by the range of
colours shown in the Legend colour scale. Figure 3.79 displays a sample of applied value
range. The old values are those values which are suggested by SMS4DC based on
minimum and maximum field strength value of points loaded into the memory from 2D
area calculation result. Moreover, the short-key Ctrl+N is assigned to this item.
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Figure 3.79. Normalized area calculation result
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e Colour map: Changes the colour map used in the display of field strength values in the
area calculation window. Figure 3.22 shows the available colour maps. Figure 3.80 shows
an example of selecting the copper colour map on a 2D field strength view.

Figure 3.80. An example of employing of copper colour map on 2D field strength view
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e Legend: This item switches on or off the field strength colour scale legend bar. If this
item is selected, a check mark appears to the left and, automatically, the “Show Legend”
toolbar button will appear as “pushed”. Reselection of the item removes the check mark
and releases the “Show Legend” toolbar button.

e Contour Value: This item displays a continuous line (or contour) around a selected station
by constructing and joining together a set of vector points having a calculated field
strength value equal to a threshold value set by the user. Inside the contour, the field
strength will be statistically higher than the threshold value, while outside the contour, the
field strength will be lower. After selection this item, users may define a threshold value.
The user is requested to specify the folder and file name in which the vector field strength
values are to be saved in a text file. Once the location and file name have been entered,
SMS4DC starts to generate the vector file and displays a calculation progress bar in status
bar. Finally, a vector-style dialogue box appears which enables user to adjust line colour
and style as well as the fill style inside the contour. Figure 3.81 displays some examples
of contours for an area calculation.

Figure 3.81. Example of depicted contours on an area calculation result
a) vector style dialogue box, b) unfilled vector, and c) filled vector
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Overlaying of multiple vectors is possible on the same area calculation result and the
Windows printing function is available through the “File” menu. The saved vector can be
re-loaded into an area calculation window.

e Contour Levels: This item is useful for decreasing the number of colours by
simultaneously increasing the level-step in “Legend”. Figure 3.82 display an example of
the application of this feature.
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Figure 3.82. An example for application of “Contour Levels” in the “Tool” menu

e Draw Contour from File: This item loads and displays saved vectors into the active area
calculation result window. Choosing this item opens a dialogue box enabling the user to
select for display a vector file from the hard disk. After selection of the vector file, the
vector-style dialogue box appears and users may adjust vector colour and style as well as
fill style inside the contour. Multiple vectors with various styles may be displayed. Figure
3.83 shows an example of the application this feature.

Figure 3.83. a) Dialogue box for loading a vector file and,
b) Contours loaded and displayed in an area calculation result window
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e Remove Contour from Display: This item removes all vectors from the active display.

e Coverage Area: This item calculates the area in km?, inside which the field strength value
is higher than a specified threshold value and displays the result. Selection of this item
opens a dialogue box to request specification of a value for the field strength threshold.
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Once the threshold value has been specified, SMS4DC draws a two-colour map in the
result window: those areas with field strength value higher than the threshold are painted
with the first colour and those lower than the threshold value have the second colour. The
value of the total area is presented at the bottom of the area calculation result widow and a
check mark appears to the item left side. Figure 3.84 displays effect of this item in the
result window.

Figure 3.84. a) Dialogue box to define threshold value and,
b) Application of “Coverage Area” item for a sample area calculation result
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Reselection of “Coverage Area” item undoes colour map of area calculation result
window and removes check mark from item left side.

Google Earth Export/Display: Selection of this menu item brings up a "Save as" screen
(as displayed in 3.4.2.5) asking for the path and name of the result file in Google Earth
format and also whether to execute the Google Earth application to display this file.

3.4.2.10. Vectors menu of DEM view
The “Vector” menu provides the following items to display or remove different vectors from the

DEM:

Draw Circle: This item draws a circle around a station with a given radius. Performing
this item opens the spreadsheet of stations which enables users to select a station by left
click on relevant row of record-select column. After selection of a station, a small
dialogue box will appear to define the radius of the circle. This circle is a helpful tool to
identify the boundaries of circular areas around a station.

Draw from File: This item loads a vector file from the hard disk and displays it on the
DEM. Selection of this item requires the user to select a vector file from the relevant
folder on the hard disk. Then, the vector colour and fill style must be defined using a
dialogue box. Figure 3.85 illustrates a vector of the Swiss border which has been loaded
from a file. The location of the vector file is also printed on title bar of the vector-style
dialogue box.
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Figure 3.85. The “Draw from File” item of “Vector” menu and vector style definition dialogue box
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Draw Country Border: This item draws the border of a selected country on the DEM.
After selection of this item, a list is displayed (see Figure 3.15a) of all countries for which
boundary vectors are available in the IDWM (the latest version is installed with
SMS4DC). Users may browse the combo-list or type the location name into the edit-box.
Once a country has been selected, a vector-style dialogue box will appear to enable
customisation of the line and fill style of selected country’s border. The path and folder
name for the vector file is displayed on the title bar of the vector-style dialogue box.

Remove from Display: This item removes all displayed vectors from the background
DEM.

Vector Handling: This menu shows the vector handling screen which enables the user to
see the list of all the vectors loaded on the DEM and change their display characteristics
and remove or save them. Also it is possible to directly export and show the vectors in
Google Earth.

S8 B Vector Handling |:||§|E|
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3.4.2.11. Frequency Allocations menu of DEM view

The Frequency Allocations menu provides the user with the Regional and national frequency
allocations table (FAT), frequency allocations chart, national frequency assignment plans and
frequency assignment utility. The following items are implemented in this menu:

Draw Chart: This item shows a Section of a Regional or national FAT in the well-known
strip format. Each segment in the frequency allocations strip denotes a frequency
allocation to a radiocommunication service with its service priority. This view has an
integrated toolbar, that may be used for selection of ITU Regions or national frequency
allocations table, frequency range, type of drawing (linear or logarithmic) and RR Article
5 footnotes. Selecting “National” in Region combo box (at left of view) enables the user
to browse national footnotes in the footnote combo box (at right of view). The “Apply”
push button in the toolbar updates the view in accordance with any new toolbar settings.
Figure 3.86 displays a sample picture of FAT chart.

Figure 3.86. A Section of frequency allocations chart in Region 3
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The mouse cursor shape on the strip is changed to a cross (+) and a left-click on a
coloured patch shows its characteristics, including: frequency band, service name, service
priority, service footnotes and frequency band footnotes at the top-left corner of chart.
The text of the selected footnote in the relevant combo-box of the toolbar appears below
the chart. The chart can be printed through the print item of the “File” menu.

The “Edit” menu under the frequency allocations chart provides three powerful items:
“Plan”, “Service Table” and “Footnotes” to edit the content of the frequency allocations
table and chart colour. Users may browse and edit the content of integrated FATs,
inserting up to six primary services and up to six secondary services, using the “Plan”
item. Figure 3.87 shows the relevant dialogue box and browsing toolbar.
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Figure 3.87. FAT browsing toolbar and dialogue box for editing the integrated FAT
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As illustrated in Figure 3.88, each row of service tables in the FAT editing dialogue box
consists of a service combo-box (to select one of the standard radiocommunication
services) and an edit box for its relevant service footnotes. Band footnote(s) are those
relevant to all radiocommunication services for that frequency band. The push buttons in
the FAT browsing toolbar are explained in Table 3.4, below.

Table 3.4. Push buttons in FAT browsing toolbar in the item “Frequency Allocations->Edit->Plan”

Toolbar o
Buttons Name Description
IEI Move to the | Push button to load the allocation that has been made in the first (lowest) frequency band of the
first record | active FAT.
EI Go to the Push button to load the allocation that has been made in the previous (lower) frequency band of
previous the active FAT with respect to the displayed frequency allocation on the dialogue box. Also,
record pressing Page Up key while the cursor is in the Frequency Band text boxes, does the same task.

]

Go to the next

Push button to load the allocation that has been made in the next (higher) frequency band of the

record active FAT with respect to the displayed frequency allocation on dialogue box. Also, pressing
Page Down key while the cursor is in the Frequency Band text boxes, does the same task.
. Move to the | Push buttons to load the allocation that has been made in the last (highest) frequency band of
last record active FAT.
P Add record | Push buttons to add, to the active FAT, a new frequency band and relevant frequency
allocations.
[ Delete current | Push buttons to delete, from the active FAT, the current record (a frequency band and all
record

relevant frequency allocations).

Save current
record

Push buttons to save a modified allocation in the active FAT.

Sort

To sort the contents of a frequency allocations table (FAT) with respect to the frequency band
(i.e. lowest frequency to highest frequency or vice versa). Normally, after the addition of a new
frequency band to the FAT it will be appended to the database of FAT. By using this toolbar
push button the new frequency band will take its correct position in a sorted FAT.
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“Service table” item in the “Frequency Allocations->Draw Chart->Edit” menu enables
user to browse and modify radiocommunication service name and colour used in the
frequency allocations chart. Figure 3.88 displays the relevant dialogue box.

Figure 3.88. a) Dialogue box for modification of legend
of frequency allocations chart and b) integrated standard colour palette
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(b) Standard colour palette

The same toolbar (previously explained for “Frequency Allocations->Draw Chart->Edit-
>Plan” item) is also available in this item to browse and save modifications. Table 3.4
explains the functions of the toolbar push buttons. The last item “Frequency Allocations-
>Draw Chart->Edit->Footnote” provides the user with a facility for footnote modification

or definition. Figure 3.89 displays the dialogue box for the footnote editor associated with
this item.
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Figure 3.89. International or national footnote editor a) International, b) National
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Users have the freedom to type any footnote text in the one of the Windows-supported
languages. The default language of the footnote editor is the SMS4DC preferred language
which is selected during logon. CTRL+Enter is necessary to start a new line. Depending
on the type of uploaded background FAT, a table of Regional or National footnotes will
be available for modification. Moreover, users are able to add more footnotes to the
footnote list of an active FAT. Table 3.4 contains a description of the browsing toolbar
integrated with the footnote editor dialogue box. The new footnotes may be assigned to
the sub-bands of the FAT using “Frequency Allocations->Edit->Plan” item (Figure 3.87).

e Frequency Arrangement: Item to browse, define and report national frequency
arrangement plans in one of the three possible formats: homogeneous, uniform and non-
uniform. As shown in Figure 3.90, for each type of arrangement, which may be selected
from the combo box “Type of Frequency Plan”, a different set of parameters is required.
The content of the dialogue box format changes in accordance with the different types of
frequency arrangement. A spreadsheet is added to the dialogue box to display the centre
frequency of the active frequency plan. This spreadsheet can be edited directly in the case
of non-uniform channelling plan. Frequency plans created by means of the frequency
arrangement dialogue box are used for national frequency assignment (i.e. for the user
country specified during first execution of the SMS4DC software). Table 3.5 explains the
dialogue box content.
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Table 3.5. Description of Frequency Arrangement dialogue box ¥

Item Description H|U|N
An ID which is generated by SMS4DC, automatically in case of
Frequency Plan ID homogeneous and uniform channel ar'rangements, bya combina}tion of x | x| x
reference frequency and channel spacing. In the case of non-uniform
arrangement, the ID must be specified by the user.
Region aTrl;Z rfgelfngftg;?:noii t‘lils g;z%l'lency allocation table in which frequency x | x| x
Service Priority Priority of service in which frequency assignment plan is defined. XXX
Type of A combo box. to select one of three availab}e frequency arrangement x | x| x
Frequency Plan formats. The dialogue box reconfigures according to the plan type.
Channel Spacing Frequency distance XS between centre frequencies of two adjacent X | x
channels.
Reference Frequency used as a reference to calculate centre frequencies in X | x
Frequency homogeneous and uniform frequency arrangement plans.
Lower and Upper | Frequency offsets to calculate “go” and “return” centre frequencies X
Frequency Offsets | tabulated in “Frequency List” spreadsheet.
Number of Number of duplex paired or simplex channels defined in plan.
Channels XXX
First:... Last: ... The first and the last channel numbers in a plan. X | X
Channel Set One of ‘.‘Au”, “Odd” or “Even” channel set which have their centre x | x
frequencies in the plan (spreadsheet of frequency list).
Comment Any comment relevant to the current frequency arrangement. XXX
IEI Push buttons to load the first (lowest) frequency arrangement. XXX
EI Push button to load the previous (lower) frequency arrangement. X | XX
EI Push button to load the next (higher) frequency arrangement. X | XX
] Push buttons to load the last (highest) frequency arrangement. X | X|X
Push buttons to reset the dialogue box for addition of a new frequency x| x| x
arrangement.
Push buttons to delete current frequency arrangement. X | XX
Push buttons to save modified or new frequency arrangement. Pushing
this button is necessary after any modification to the frequency list in X | XX
case of non-uniform frequency arrangements.
‘ Push button tg display and 'provide a report of a current frequency x| x| x
arrangement Figure 3.91). This report can be saved in a text file.
Push bl'ltton j[O sort spreadsheet of frequer’l’cy' list, ascending or
> descending, w1'th respect to a selected or “No” (i.e. chanqel number) x| x| x
column. Selection of a column can be made by mouse left-click on field
name.
“Add channel” Push button to add a new row in the frequency list for addition of a new
push button frequency pair with the relevant bandwidth in a non-uniform frequency X
plan.
“Delete channel” | Push button to delete a selected row from the frequency list and to
push button remove a frequency pair in a non-uniform frequency plan.
Frequency List List of centre frequencies which have been calculated or entered directly. | X | X | X

. H, U and N stand for Homogeneous, Uniform and Non-uniform channel arrangement plans
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Figure 3.90. Frequency arrangement definition dialogue box for the three frequency plan types
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Figure 3.91. Report of frequency arrangement plan

File Edit Format View Help

ID: & =
Frequency Plan 1D : 1490.000012

Region: 3

Frequency Band : [148.006 - 148.256] MHz [150.006 - 150.256] MHz
Channel Spacing :  0.0125 MHz

RadioCommunication Senice ©  Land Mabile

Priority :  Primary

Type of Frequency Plan :  Homogeneous

Comment © Test1

Frequency Unit - MHz

Lower Upper
MNo.  Center Frequency Center Frequency
001 148.012 150.012
002 148.025 150.025
003 148.037 150.037
004 148.05 150.05
005 148.063 150.063
006 148.075 150.075
007 148.088 150.088
008 148.1 150.1
009 148113 150.113
010 148125 160.125
011 148137 160137
012 148.15 150.15
013 148 162 150162
014 148.175 180.175
015 148.188 150.188 =

Frequency Table: This item displays all assignable frequencies of all frequency
arrangement plans. Two push buttons are provided to sort the list, ascending or
descending, with respect to the ID (by default) or any other selected column. Selection of
a column can be made by a mouse left-click on field name. Currently, the “OK” push
button has no function.

Figure 3.92. Spreadsheet of frequencies assignable through approved frequency plans

&Frequencv Table Selection ) _IEllil
T Coce |
D |Channels [Mo_ [PlaniD |Region [Sre | SeePricity | Type | Fn | FnP |Bandwidth | Comment |
o1 g 1/ 3824801400 4 Fx Primary Homogeneous 37128.0000 38388.0000 1400000 CEPT Channel ara _I
B2 g 2/ 3824801400 4 Fx Primary Homogeneous I7268.0000  38528.0000 1400000 CEPT Channel ara
B3 8 3 3824801400 4 Fu Primary Homogeneous 37408.0000  386E8.0000 1400000 CEPT Channel ara
B4 g 4/ 3824801400 4 Fx Primary Homogeneous 37R48.0000  38808.0000 1400000 CEPT Channel ara
33 8 5 3524801400 4 Fu Primary Homogeneous 37E8E.0000  38948.0000 1400000 CEPT Channel ara
56 8 B 352480.1400 4 Fu Primary Homogeneous 37828.0000 39088.0000 1400000 CEPT Channel ara
57 8 7| 3824801400 4 Fu Primary Homogeneous 379EB.0000 392280000 1400000 CEPT Channel ara
52 8 8 382480.1400 4 Fu Primary Homogeneous 39108.0000  39368.0000 1400000 CEPT Channel ara
B9 10 1) 3824801300 1 Fx Primary Homogeneous 37118.0000,  38378.0000 1300000 CEPT Channel ara
B0 1n 3] 3824801300 1 Fu Frimary Homogeneous 37378.0000 38638.0000 1300000 CEPT Channel ara
El 10 5 3524801300 1 Fx Primary Homogeneous 37E38.0000 388598.0000 1300000 CEPT Channel ara
E2 1n 7| 3824801300 1 Fu Frimary Homogeneous 37898.0000  39158.0000 1300000 CEPT Channel ara
E3 10 9 3524801300 1 Fx Primary Homogeneous 38158.0000  39418.0000 1300000 CEPT Channel ara
B4 1n 11 3824801300 1 Fu Frimary Homogeneous 38418.0000  39678.0000 1300000 CEPT Channel ara
ES 10 13 3824801300 1 Fx Primary Homogeneous 38E78.0000  39938.0000 1300000 CEPT Channel ara
EE 10 15/ 3524801300 1 Fu Frimary Homogeneous 38938.0000  40153.0000 1300000 CEPT Channel ara
E7 10 17/ 3824801300 1 Fx Primary Homogeneous 39198.0000  40458.0000 1300000 CEPT Channel ara
B3 10 19/ 3524801300 1 Fu Frimary Homogeneous 39458.0000  40718.0000 1300000 CEPT Channel ara
152 i3 2/ 4000001200 2 LM Primary Unifarm 40240.0000 0.0000 1200000 Unifarm Charnnel ar
153 5 4/ 400000.1200 2 LM Primary Uniform 40420.0000 0.0000 1200000 Uniform Charnel ar
154 i3 5 400000.1200 2 LM Primary Unifarm 40720.0000 0.0000 1200000 Unifarm Charnnel ar
1595 5 8 400000.1200 2 LM Primary Uniform 40360.0000 0.0000 1200000 Uniform Channel ar
196 5 10 400000.1200 2 LM Primary Unifarm 41200.0000 0.0000 1200000 Uniform Charnel ar
245 40 1/ 3824801300 3 Fx Frimary Homogeneous 37118.0000  383783.0000 1300000 CEPT Channel ara
246 40 2/ 3824801300 3 Fx Primary Homogeneous 37248.0000  38508.0000 1300000 CEPT Channel ara
247 40 3 3824801300 3 Fx Primary Homogeneous 3A7376.0000 38638.0000 1300000 CEPT Channel ara
248 40 4/ 3824801300 3 Fx Primary Homogeneous 37R08.0000  38768.0000 1300000 CEPT Channel ara
243 40 5 3524801300 3 Fx Primary Homogeneous 37E36.0000  388598.0000 1300000 CEPT Channel ara
280 40 B 3824801300 3 Fx Primary Homogeneous I7FEE.0000  39028.0000 1300000 CEPT Channel ara
251 40 7| 3824801300 3 Fu Primary Homogeneous 37B98.0000  39158.0000 1300000 CEPT Channel ara
252 40 8 3824801300 3 Fx Primary Homogeneous 38026.0000  39288.0000 1300000 CEPT Channel ara
253 40 9/ 3524801300 3 Fu Primary Homogeneous 35158.0000  339418.0000 1300000 CEPT Channel ara
254 40 100 382480.1300 3 Fx Primary Homogeneous 38288.0000  39548.0000 1300000 CEPT Channel ara
255 40 11 3824801300 3 Fu Primary Homogeneous 38418.0000,  39678.0000 1300000 CEPT Channel ara ;I
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e Frequency Assignment: This item assigns a frequency to a selected station after
calculation of potential interference caused to or received from any other stations of all
(mobile, fixed, broadcast) radiocommunication services in a given frequency band inside
a circular search area. The procedure starts by selecting from a list of stations the national
station for which a transmitting frequency assignment has been requested (a national
station is a station which is located inside the default country of SMS4DC). Since the
number of national stations stored in the local database may become thousands, SMS4DC
makes it easier to find the concerned station by applying a frequency condition (filter).
This filter shortens the list to show only those stations within a limited frequency range
specified to include the concerned station. Therefore, whenever this item is selected, a
dialogue box is opened for the user to define the frequency range in which an assignment
is required and thereby limit the number of stations listed in the station selection
spreadsheet. When the spreadsheet of national stations is displayed, the concerned station
may be easily identified and selected for a frequency assignment. Figure 3.93 displays the
dialogue box to narrow frequency range and list of stations with frequencies in range.

Figure 3.93. a) Dialogue box of initial frequency range definition and b) Spreadsheet of concerned stations
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(a) Frequency range ] 52 MLGEES 1 | 369317 48.3500 21 1770000 120000 0.0000 0.0

(b) List of stations which contains the concerned station

Selection of a station can be made by a left click on the record-select column of the
concerned row. Assignment parameters must be set after station selection. Figure 3.94a
shows the assignment parameters dialogue box. The assignment algorithm searches for
suitable channels to assign within any channel plan arrangement in the range between
Fmin and Fmax. Then, all existing stations within the “Channel Scan Range” of each
channel in that plan and within the search radius specified are examined for potential
interference. Therefore, to ensure adjacent channels are examined for interference, the
“Channel Scan Range” must be greater than zero and may usually be set to the channel
spacing for the applicable channel arrangement. Once the assignment parameters have
been set, all frequencies available within those parameters are examined for potential
interference and the results are displayed in the result dialogue box. Figure 3.94b displays
the result of investigation for assignable frequencies.
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Figure 3.94. a) Frequency assignment parameters and b) Result of investigation for assignable frequencies
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2B 150.075 148.075 00128 1} 1490.00001 25/ Prirmary
27| 150.0875 1480875 00125 1] 1490000071 25 Primary — Mo of Channels :
- Ir—! 1801 1491 nmoeA n 1490 ANNM 27 Prian _>|_I Total: 40 e o e e
List of Stations
Service Freguency | Coordinates Permissible field strength:
20 [dBudm)
Aszzign I Cancel |

(b) Result of investigation for assignable frequencies (prior to interference calculation for a selected frequency)

SMS4DC looks for all available frequencies in the table of assignable frequencies (Figure
3.92) between frequencies Fmin and Fmax, as entered in the “Assignment Parameters”
dialogue box. The frequencies of channels identified by this search procedure are listed in
the first and second columns of a spreadsheet frequency list. For two-frequency (duplex)
channels, the second column contains the corresponding paired frequency. Then, inside
the circular area with the radius as specified in the “Assignment Parameters” dialogue
box, a search is made in the database to identify any existing stations using the listed
frequencies, plus/minus the Channel Scan Range. For each frequency (pair), the number
of stations found is displayed in the column “Num of stations”. A yellow background
colour highlights the row of any frequencies with nonzero in the column “Num of
Stations” as having potential interference. The procedure will identify all stations within
the range of the “Assignment Parameters” dialogue box, regardless of
radiocommunication service.

Choosing any row with yellow highlight from the list of frequencies by a mouse double
left-click, initiates detailed interference calculations, both to and from the station under
assignment, using the Free Space propagation model. The emission masks of the
interferer and victim stations are considered for interference calculations, if these have
been recorded in the database. The Net Filter Discrimination (NFD) value is set to zero in
the absence of emission mask records. The result of calculations for each yellow highlight
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frequency in the list will be displayed in the spreadsheet of “List of Stations”. Where no
potential interference problem is found for a frequency, the second spreadsheet will
remain blank. The fields “E1 2” and “E2 1 stand for produced field strength value, in
dBuV/m, by concerned station on stations in the “List of Stations” and vice versa. The
last field, with the name “dE1 2” is equal to “El 2” minus the “Permissible Field
Strength” value (specified in the “Assignment Parameters” dialogue box. A red
background in the field dE1 2 indicates an interference situation. In the List of
Frequencies spreadsheet, the colour of rows for frequencies containing with an
interference situation is changed to red after detailed interference calculation. Figure 3.95
displays results of detailed interference calculation for a suspect assignable frequency.

Figure 3.95. Result of detailed interference calculation for a suspect assignable frequency
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4] &0 FB3 Land Mobile 150.037500  047ESE30 371800 E7.2 641 -340 -26.41

Aszzign I Cancel |

After considering the results, a suitable frequency for assignment may be selected by a
double right mouse click on the “No.” (channel number) column and the row for the
frequency to be selected. Once the “Assign” push button is used, the selected transmitting
frequency in the list and its corresponding receiving frequency will be assigned to the
concerned station. If additional frequencies are to be assigned to this (or any other
multiple frequency station), the Database -> Licensing menu should be used to add a
“nominal” new frequency to the station in the Administrative part. However, the nominal
frequency should then be changed to an assigned (and interference checked) frequency by
using the Frequency Allocation -> Frequency Assignment menu procedures described
above.



3.4.2.12. Coordination menu of DEM view

This menu has sub-menu items designed to deal with different scenarios of frequency
coordination by procedures and calculation in accordance with either:

The latest versions of the following Regional Plans:

o GES84: Regional Agreement relating to the Use of the Band 87.5 — 108 MHz for FM
Sound Broadcasting (Region 1 and Part of Region 3)

o ST61: Regional Administrative Conference of the Members of the Union in the European
Broadcasting Area, Geneva, (revised in 2006)

o GES89: Regional Administrative Conference for the Planning of VHF/UHF Television
Broadcasting in the African Broadcasting Area and Neighbouring Countries, Geneva,
(revised in 20006)

o GEO06: Regional Radiocommunication Conference for planning of the digital terrestrial
broadcasting service in parts of region 1 and 3, in the frequency bands 174-230 MHz and
470-862 MHz.

Or country-specific, bilateral or multilateral border coordination agreements as
described in the following sub-menus:

o Agreement: The entry of user-defined agreements which would be utilized for border
coordination item.

o Border: Implementation of border coordination for concerned TX or RX stations in Fixed
and Land Mobile service in accordance with a regional agreement.

o HCM Agreement

Following Sections explain sub-items under mentioned regional plans.

3.4.2.12.1. GE84 sub-menu of DEM view

The coordination of FM sound broadcasting station with stations in broadcasting, fixed and land
mobile radiocommunication services, in accordance with the GE84 plan (Figure 3.8b), can be
processed through this sub-menu. The following items are implemented:

e BC2BC (Cord. Distance): This item enables users to identify countries in the GE84 plan,
whose FM sound broadcasting stations are likely to be affected by the emissions from an
FM sound broadcasting station located in another country in the GE84 plan. After
selecting this item, a list of countries is presented in a dialogue box (Figure 3.15a). The
country where the (potentially interfering) FM sound broadcasting station is located can
be selected from this list. Then, all the FM sound broadcasting stations (in conformity
with GE84) located inside the selected country will be listed in a spreadsheet. The user
may select the concerned station, using a mouse left click on the record-select column of
the spreadsheet and proceed to the coordination calculation. As shown in Figure 3.96 a
check box is available on the list allowing the user to calculate the effective height of
antenna directly from the DEM map instead of loading the existing record from the
database. Also, if this check box is used, the background DEM will be panned to the
location of the selected station.
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Figure 3.96. Spreadsheet of FM sound broadcasting stations in the selected country

L=
Cancel ¥ Caloulate Heff from Map
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Finally, the list of countries (Administrations) likely to be affected and their azimuth and
distance from their nearest border point to the wanted station are listed in a spreadsheet
underneath the first row, which provides general information about the wanted FM sound
broadcasting station. Figure 3.97 displays a sample output of BC2BC coordination
calculation.

Figure 3.97. Result of coordination distance calculation
for GE84 FM sound station in respect to the other GE84 FM sound stations

GEB4 BC to BC - Coordination Distance i L |
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Name

FORCLAZ
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GEB4 BC to BC - Coordination Distance

Ho | P_Alfected |Counll_v‘ Coordinates | Azimulh[Deg]| Distance(km) | Cord_Dist{km) | Hel[[m]| Band(MHz) | Region

H F D07ED226 45N5652 245 482 40,433 45610 1111.00 87.5-108 s
444 1 007E3340 45N5928 161.522 10.811 37.786 13286 87.5-108:

The information displayed in the result spreadsheets can be saved as a report in a file
presented in a report-style with the HTML format by using the “Report” push button.

e BC2BT ST61 (Cord. Distance): This item enables users to identify countries in the ST61
plan, whose TV broadcasting stations are likely to be affected by emissions from an FM
sound broadcasting station located in another country in the GE84 plan. After selecting
this item, a list of countries is presented in a dialogue box (Figure 3.15a). The country
where the (potentially interfering) FM sound broadcasting station is located, can be
selected from this list. Then, all the FM sound broadcasting stations (in conformity with
GES84) located inside the selected country will be listed in a spreadsheet and users may
select the concerned station, using a mouse left click on the record-select column of a
spreadsheet and proceed to the coordination calculation. As shown in Figure 3.96, a check
box is available on the list allowing the user to calculate effective height of antenna
directly from the DEM map instead of loading the existing record from the database.



Also, if this check box used, the background DEM will be panned to the location of
selected station.

Finally, the list of countries (Administrations) likely to be affected and their azimuth and
distance from their nearest border point to the wanted station are listed in a spreadsheet
underneath the first row, which gives the general information of the wanted FM sound
broadcasting station. Figure 3.98 displays a sample output of BC2BT coordination
calculation.

Figure 3.98. Result of coordination distance calculation
for GE84 FM sound station in respect to ST61 TV broadcasting stations
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The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using “Report” push button.

BC2FX (Fst): Item enabling users to identify countries in the GE84 plan, whose fixed
stations are likely to be affected by the emissions from an FM sound broadcasting station
located in another country of the GE84 plan. The technical criteria have been fully
defined in the GE84 plan. After selecting this item, a list of countries is presented in a
dialogue box (Figure 3.15a). The country where the (potentially interfering) FM sound
broadcasting station is located can be selected from this list. Then, all the FM sound
broadcasting stations (in conformity with GE84) located inside the selected country will
be listed in a spreadsheet and users may select the concerned station, using a mouse left
click on the record-select column of the spreadsheet and proceed to the coordination
calculation. As shown in Figure 3.96, a check box is available on the list allowing the user
to calculate effective height of antenna directly from the DEM map, instead of loading the
existing record from the database. Also, if this check box used, the background DEM will
be panned to the location of the selected station.

Finally, the list of countries (Administrations) likely to be affected and their azimuth and
distance from the nearest border point to the wanted station are listed in a spreadsheet
below the first row, which provides general information about the wanted FM sound
broadcasting station. Figure 3.99 displays a sample output of BC2FX coordination
calculation.
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Figure 3.99. Result of coordination field strength calculation
for GE84 FM sound station in respect to the fixed stations
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The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

BC2LM (Fst.): This item enables users to identify countries in the GE84 plan, whose land
mobile stations are likely to be affected by emissions from an FM sound broadcasting
station located in another country in the GE84 plan. The technical criteria have been fully
defined in GE84 plan. After selecting this item, a list of countries is presented in a
dialogue box (Figure 3.15a). The country where the (potentially interfering) FM sound
broadcasting station is located can be selected from this list. Then, all the FM sound
broadcasting stations (in conformity with GE84) located inside the selected country will
be listed in a spreadsheet. The user may select the concerned station, using a mouse left
click on the record-select column of the spreadsheet and proceed to the coordination
calculation. As shown in Figure 3.96, a check box is available on the list allowing the user
to calculate the effective height of the antenna directly from the DEM map instead of
loading the existing record from the database. Also, if this check box used, the
background DEM will be panned to the location of the selected station.

Finally, the list of countries (Administrations) likely to be affected and their azimuth and
distance from the nearest point on the border to the wanted station are listed in a
spreadsheet underneath the first row that provides the general information about the
wanted FM sound broadcasting station. Figure 3.100 displays a sample output of BC2LM
coordination calculation.



Figure 3.100. Result of coordination field strength calculation
for GE84 FM sound station in respect to the land mobile stations
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The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

Interference from (Usable Fst.): This item calculates the aggregate and nuisance field
strength from selected FM sound broadcasting stations inside a circular area within a
given frequency range, to a GE84 FM sound broadcasting station. After selecting this
item, a list of countries is presented in a dialogue box (Figure 3.15a). The country where
the (wanted) FM sound broadcasting station is located can be selected from this list. Then,
all the FM sound broadcasting stations (in conformity with GE84) located inside the
selected country will be listed in a spreadsheet. The user may select the concerned station,
using a mouse left click on the record-select column of the spreadsheet. When the wanted
FM sound broadcasting station has been selected, a dialogue box appears that allows the
user to specify: the radius of circular area, frequency search range, time percentage and
minimum acceptable field strength. Once the calculation parameters have been specified,
a list of all FM sound broadcasting stations that meet the specified search parameters is
shown in a spreadsheet, from which users can select some or all of them for the next
calculation step by a mouse left click on record select column. As shown in Figure 3.96, a
check box is available on the list to allow the user to calculate effective height of the
antenna directly from the DEM map instead of loading an existing record from the
database. If the OK button is pushed, calculation starts and the relevant progress bar is
displayed.

Finally, a result spreadsheet is displayed showing a list of stations exceeding the
minimum field strength value, together with their country code and field strength value.
The aggregate field strength value at the location of the wanted FM sound broadcasting
station is calculated. Figure 3.101 displays a sample output of the interference calculation.
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Figure 3.101. Result of calculation of interference from FM sound broadcasting stations

inside a specified area within a specified frequency range to a wanted FM sound broadcasting station
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The information displayed in the result spreadsheet can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

Interference to (Usable Fst): This item calculates the nuisance field strength to the
locations of GE84 FM sound broadcasting stations, situated inside a specified circular
area and within a given frequency range, from a selected FM sound broadcasting station.
After selecting this item, a list of countries is presented in a dialogue box to allow
selection of the country where the (interfering) FM sound broadcasting station is located
(Figure 3.15a). Then, a spreadsheet is displayed listing all FM sound broadcasting stations
(in conformity with GE84) located inside the selected country. The user may select the
concerned (interfering) station by using a mouse left click on the record-select column of
this spreadsheet. A dialogue box will be displayed for the user to specify the calculation
parameters: the radius of circular area, search frequency range, time percentage and
minimum acceptable field strength value. Once these have been determined, all FM sound
broadcasting stations that meet the search criteria are listed in a spreadsheet from which
users can select, by mouse left click on record select column, some, or all of them, for the
next calculation step. As displayed in Figure 3.96, a check box is available on the list
allowing the user to calculate effective height of antenna directly from the DEM map
instead of loading an existing record from the database. When the OK button is pushed,
calculation starts and the relevant progress bar is displayed.

Finally, a result spreadsheet is displayed listing the stations identified as being interfered
with by the wanted FM sound broadcasting station and showing: their country code, the
field strength produced by wanted station (Esi), the aggregate field strength value (Eu) of
all stations (including wanted station), reference usable field strength value (Eref) and
value by which the reference usable field strength value is exceeded. Figure 3.102
displays a sample output of this interference calculation.



Figure 3.102. Field strength value produced by a wanted FM BC station
to selected FM BC stations and aggregate field strength value at any selected FM BC station

GE84 : Interference from wanted station to selected stations x|
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3| 104002384 BIRZAl LTU -61.037857 64.399697 76307000 -11.907303
4| 084004539 KHOURIBGA MRC -41.495063 44 877429 76307000 -31.429571
5| 084025487 ZARZIS TUN 15.102618 60.044737 76307000 -16.262263
6| 084033556 AFLOU ALG 3.147353 59.799180  76.307000 -16.507820
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The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

3.4.2.12.2. ST61 sub-menu of DEM view

This item can be used for the calculation of coordination distances from a wanted VHF sound or
TV broadcasting station to the nearest point of the neighbouring countries which are in ST61
Plan, Rev. 2006 (Figure 3.8a). This item contains only one item with the following description:

[BC, BT] 2 [BC, BT] (Cord. Distance): This item enables users to identify countries in the
ST61 Plan (see ST61 area: Figure 3.8a), whose sound or TV broadcasting stations are
likely to be affected by emissions from a sound or TV broadcasting station situated in
another country of the ST61 plan. After selecting this item, a dialogue box (Figure 3.15a)
is presented containing a list of countries that enables the user to select the country where
the (interfering) broadcasting station is situated. Then, a spreadsheet is displayed listing
all sound and TV broadcasting stations (in conformity with ST61) located inside the
selected country. The user may select the concerned station, using a mouse left click on
the record-select column of the spreadsheet, and proceed to the coordination distance
calculation. As shown in Figure 3.96, a check box is available on the spreadsheet
allowing the user to calculate the effective height of the antenna directly from the DEM
map instead of loading the existing record from the database. If this check box used, the
background DEM will be panned to the location of the selected station.

Finally, a spreadsheet is displayed that contains a list of countries (Administrations),
identified as likely to be affected, together with the azimuth and distance from their
nearest border point to the wanted (interfering) station. The first row of this spreadsheet
contains general information about the wanted broadcasting station. Figure 3.103 displays
a sample output of the [BC, BT] 2 [BC, BT] coordination distance calculation. If no
affected country is found, a message box will be displayed instead of the result dialogue
box.

127



Figure 3.103. Result of coordination distance calculation for ST61 BC and ST61 BT
station in respect to the ST61 BC and ST61 BT stations of other ST61 countries

ST61 [BC or BT] to [BC or BT] - Coordination Distance [
‘Wanted Statian
AssignlD | Country | Coordinates ‘ Hame
061000223 Sul 00BES700 45M5900 MT S
STE1 [BC or BT] to [BC ar BT] - Coordination Distance BT]- Coordination Distance
Mo | P_Affected | Countly‘ Coordinates | Azimuth[Deg]|Dislance[km] |Culd_Disl[km]|Hell[m] ‘Band |Hegion
1 e AUT D09E5333 46M5558 34.024 127.947 230,847 -1043.2 |

2 - D O10E1209 47N1651 | 33.085 173.152 230.847 10133 | 1

3 e+ F DD7ED221 45M5556 268.484 147.856 230.847 -328.0 | 1

4 - 1 0O0BES955 45M5813 111.076 4027 230.847 -f16.5 | 1

5 +H+ LIE DD9E3139 47N0405 19.906 128.494 230.847 -840.2 | 1

The information displayed in the result spreadsheet may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

3.4.2.12.3. GE89 sub-menu of DEM view

This item has been developed to analyze different scenarios for coordination calculations, for TV
broadcasting stations, in accordance with the GE89 plan, Rev 2006 (Figure 3.8c). The following
sub-items are described under this item:
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BT2BT (Cord. Distance): This item identifies those countries in GE89 plan whose TV
broadcasting stations are likely to be affected by emissions from a wanted TV
broadcasting station situated inside another country. After selecting this item, a dialogue
box (Figure 3.15a) presents a list of countries from which the user can select the country
where the (interfering) TV broadcasting station is situated. Then, a spreadsheet displays a
list of all TV broadcasting stations (in conformity with GE89 plan) situated inside the
selected country. The (interfering) station may be selected from this list, using a mouse
left click on the record-select column of the spreadsheet, and proceed to the coordination
distance calculation. As displayed in Figure 3.96, a check box is available on the list
enabling the user to calculate effective height of the antenna directly from the DEM map
instead of loading the existing record from database. If this check box used, the
background DEM will be panned to the location of selected station.

Finally, a spreadsheet is displayed, containing a list of countries (Administrations),
identified as likely to be affected, together with the azimuth and distance from their
nearest border point to the wanted (interfering) station. The first row of this spreadsheet
contains the general information about the wanted (interfering) TV broadcasting station.
Figure 3.104 displays a sample output of the BT2BT coordination distance calculation.



Figure 3.104. Result of coordination distance calculation
for a wanted GE89 TV station in respect to the TV broadcasting stations of other countries

GEB9 BT to BT - Coordination Distance il S X
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Mo | P_Affected | Country | Coordinates | Azimuth[Deg] | Distance(km) | Cord_Dist(km) | Heff{m]) | Frequency[MHz) | Region
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The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

BT2FX (Fst.): This item enables users to identify, in accordance with the GE89 plan,
fixed stations that are likely to be affected by the TV broadcasting station of another
country. The calculation requires values to be specified for the following parameters: the
radius of the circular search area around the wanted (interfering) BT station, the
frequency range and the percentage of time and locations. The technical criteria have been
fully defined in GE89 plan. After choosing this item a dialogue box (Figure 3.15a)
presents a list of countries from which the user can select the country where the
(interfering) TV broadcasting station is situated. Then, a spreadsheet displays a list of all
TV broadcasting stations (in conformity with GE89 plan) situated inside the selected
country. The concerned station may be selected using a mouse left click on the record-
select column of the spreadsheet. After this selection, a dialogue box will appear that
enables entry of values for: the radius of the circular search area, search frequency range,
time percentage, location percentage and terrain roughness (DeltaH). Once these values
have been specified, a list of all fixed stations which meet these conditions is presented in
a spreadsheet and users can select some or all of them for the next calculation step by a
mouse left click on the record select column. As shown in Figure 3.96, a check box is
available on the spreadsheet allowing the user to calculate effective height of the antenna
directly from the DEM map instead of loading an existing record from the database. If
this check box is used, the background DEM will be panned to the location of last
selected station. Pressing the OK button starts the calculation and a progress bar is
displayed.

Figure 3.105. Spreadsheet of broadcasting stations inside the selected country

=Y
lerrakey [Assan ID ety [site name [lst dec  [long dec  |hat agl  |polar [ERP dbw |ERP_h db = |
[ qan 553 IRQ HEET 335000 428333 3000000 H 500000 50.00C |
| aaes 542 IRQ ALTIB 324333 471833 1500000 H 50.0000  50.00C
| aam 545 IR@ | TEKRET 345000 438167 150.0000 H 400000 40.00C
| aan 547 IRQ | DARBAND 353000 457833 75.0000 H 30.0000  30.00C
| a2 548/ IRQ | Z8KHO 371500/ 426867 750000 H 40.0000  40.00C
| s 551/ IR | ALSIBA 303000  48.2500  150.0000 H 50.0000  50.00C
| s 553 IRD | BASRAH1 051865 47833 1500000 H 50.0000  50.00C
| e 554/ IR | ARAR 31.0000 414000 150.0000 H 400000 40.00C
| dam 557 IRD | BAGHDAD1 333178 442647 300.0000 H 50.0000  50.00C
| asm 577 IRE | DIHOOK 368667 430167 75.0000 H 400000 40.00C
| aase 560/ IRE | MANDILY 337167 455500  75.0000 H 300000 30.00C
| aeer 563 IR | AZIZITA 383500 450500 2000000 H 500000 50.000+
L | _>l_I
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Finally, the results are shown in a spreadsheet, which lists: the fixed stations identified,
the field strength produced by wanted TV station (Esi), the relative protection ratio (RPR)
and acceptable field strength value of interfering signal (Elimit). The top row of the result
spreadsheet displays the general information about the wanted TV station. Figure 3.106
shows a sample output of this item after completion of the calculation. It should be noted
that if the field strength produced by wanted TV station exceeds the acceptable field
strength value of the interfering signal, it will be shown in red.

Figure 3.106. List of affected fixed stations around the wanted TV station in accordance with the GE89 plan
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GESI : Likely Affected Fired Stations{BT-- =FX) il

‘wanted Station

Mo (AssignlD |Site Name |[Znunlly |qulMHz]
1 577 DIHOOK IRQ 64.500000

Likely Affected Fixed Stations :

AssignlD |Sile Name |Cnunlw |qu[MHz] ‘HPH[dH] |Location |Esi[dBuVJ'm] |Elimil[dBu\l"J'm]
4203 BAZARGAN IRN 67.900000 -10.00 O044E2300 39N2100 23067577 8
4205 BARI IRN 67.950000 -10.00 O044E3700 39N4100 18.573971 ]

4211 AHMMADABAD IRN 68.000000 -10.00 045E4900 38M5200; 19.743850:

Set Parameters

L x|
Search Radius(km) 1500 Time Percentage
Frequency Range[kHz] 4000 qd £ 108 50K
I DeltaH hom Map  DetaHim][ 50 Location(t > 33t [ &0
Cancel |

|

The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

BT2LM (Fst.): This item enables users to identify, in accordance with the GE89 plan,
base stations and mobile stations in the land mobile service likely to be affected by a TV
broadcasting station situated in another country. The calculation requires values to be
specified for the following parameters: the radius of the circular search area around the
wanted (interfering) BT station, the frequency range and the percentage of time and
locations. The technical criteria have been fully defined in GE89 plan. After choosing this
item a dialogue box (Figure 3.15a) presents a list of countries from which the user can
select the country where the (interfering) TV broadcasting station is situated. Then, a
spreadsheet displays a list of all TV broadcasting stations (in conformity with GE89 plan)
situated inside the selected country. The concerned station may be selected using a mouse
left click on the record-select column of the spreadsheet. After this selection, a dialogue
box will appear that enables entry of values for: the radius of the circular search area,
search frequency range, time percentage, location percentage and terrain roughness
(DeltaH). Once these values have been specified, a list of all stations which meet these
conditions is presented in a spreadsheet and users can select some or all of them for the
next calculation step by a mouse left click on the record select column. As shown similar
to in Figure 3.96, a check box is available on the spreadsheet allowing the user to
calculate effective height of the antenna directly from the DEM map instead of loading an
existing record from the database. If this check box is used, the background DEM will be
panned to the location of last selected station. Pressing the OK button starts the
calculation and a progress bar is displayed. Finally, the results are shown in a spreadsheet,
which lists: the stations in land mobile service identified, the field strength produced by




wanted TV station (Esi), the relative protection ratio (RPR) and acceptable field strength
value of interfering signal (Elimit). The top row of the result spreadsheet displays the
general information about the wanted TV station. Figure 3.107 shows a sample output of
this item after completion of the calculation. It should be noted that if the field strength
produced by wanted TV station exceeds the acceptable field strength value of the
interfering signal, it will be shown in red.

Figure 3.107. List of affected stations in land mobile service
around the wanted TV station in accordance with the GE89 plan (No affected station detected in Figure)

GEBY : Likely Affected Land Mobile Station{s)}{BT--=LM) 5[
w/anted Station

AgzignlD |Sile Hame |l:uunll_v Frg[MHz]
577 DIHODK IRQ 64.500000

Likely Affected Land Mobile Station(s] :

Location |Esi[dBuW'm] |EIimit[dBu\Hm]
9

No AssignID|Sile Name |Countly Frg(MHz] |stn_cls
4206 KESHMESHTAPPEH  IRN 68.000000 FB D44E2300 39N1800  -4.341182:

Set Parameters [

] x|
Search Radius(km] ann Time Percentage
Mirimurn Field Strencth{dBu /) | 17 ’? 1108 O 50
I DeltaH from Map DeltaH[m]I 50 Location(1 -» 99) I 50
Cancel |

The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

e [FX, LM]2BT (Fst.): This item enables users to identify, in accordance with the GE89
Plan, those TV broadcasting stations likely to be affected by stations in the land mobile or
fixed services situated in another country. The calculation requires values to be specified
for the following parameters: the radius of the circular search area around the wanted BT
station, the frequency range and the percentage of time and locations. The technical
criteria have been fully defined in GE89 plan. After choosing this item a dialogue box
(Figure 3.15a) presents a list of countries from which the user can select the country
where the fixed or land mobile station is situated. Then, a spreadsheet displays a list of all
stations in Fixed or Land Mobile service situated inside the selected country. The
concerned station may be selected using a mouse left click on the record-select column of
the spreadsheet. After this selection, a dialogue box will appear that enables entry of
values for: the radius of the circular search area, search frequency range, time percentage,
location percentage and terrain roughness (DeltaH), k-factor and protection ratio. Once
these values have been specified, a list of all TV broadcasting stations which meet these
conditions is presented in a spreadsheet and users can select some or all of them for the
next calculation step by a mouse left click on the record select column. Pressing the OK
button starts the calculation and a progress bar is displayed. Finally, the results are shown
in a spreadsheet, which lists: for each TV broadcasting station identified, country name,
country code, protection ratio, the field strength produced by interferer station (Em) and
tolerable field strength value of interfering signal (Elimit). The top row of the result
spreadsheet displays the general information about the interferer station. Figure 3.108
shows a sample output of this item after completion of the calculation. It should be noted
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that if the field strength produced by the interfering station exceeds the acceptable field
strength value specified for the interfering signal, it will be shown in red.

Figure 3.108. List of affected TV stations in broadcasting service
around the wanted station in fixed or land mobile service in accordance with the GE89 plan

GE#9 : Likely Affected BT Stations{FX,LM--=BT) ﬂ
‘wanted Station :
Mo |AszzignlD |Sile Mame |Cnunll_v |Axxign Frg(MHz)
1 4202 KESHMESHTAPPEH | IRN 67900000
Interference to
Mo |AszcignlD Site Name Country | Aszign Frg(MHz) | RPR[dB] |Em[dBu\H’m] Elimit[dBu¥ /m)
1 577 DIHODOK IRQ 64500000 -10.000  -6.453304 -2
2 573 GHALAJEH IRN 64.500000 -10.00)  -25.524488 -2
3 576 SHAQLAWA IRQ 64500000 10,000 -8.809721 -2
4 574 SARDASHT IRN 64500000 -10.00 -12.454087 -2
5 572 KHANIQIN IRQ 64500000 -10.00 -29.659908 -2
[ — 1T IAN 1I
i 570 ALFAD IRQ
8 569 BOOSHEHR IRN e s Flarsaiass
—al 562 JONAH IRN Search Radius(km] I P (E ;
10 575 ERBIL IRQ Frequency Range(kHz] 4000 9 il 10 50
I~ DeltaH from Map DellaH[m]I 50 Location(l -» 99)% I 50
k-factorl 443

Cancel |

The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using “Report” push button.

3.4.2.12.3.1. GE89 Interference sub-menu of DEM view

Under this sub-menu, different scenarios for interference calculations have been implemented for
the broadcasting stations in the GE89 plan (Rev 2006). The items for this sub-menu are described
below:

e Interference from (BT2BT) (Usable Fst.): This item calculates aggregate and nuisance
field strength from selected TV broadcasting stations to a wanted GE89 TV broadcasting
station. The procedure to identify the (interfering) BT stations for examination requires a
search around the wanted BT station within a specified circular area and a given
frequency range. After selecting this item, a dialogue box (Figure 3.15a) is presented
containing a list of countries from which the user may select the country where the
wanted BT station is situated. Then, a spreadsheet is displayed listing all TV broadcasting
stations (in conformity with GE89 plan) situated inside the selected country will be listed
in a spreadsheet. The wanted TV broadcasting station may be selected using a mouse left
click on the record-select column of this spreadsheet and a dialogue box will appear
enabling the user to specify values for: the radius of circular search area, the search
frequency range, percentage of time and location, terrain roughness and minimum
acceptable field strength. Once these values have been specified, a spreadsheet is
displayed listing all TV broadcasting stations meeting the specified conditions. Users can
select some or all of them for the next calculation step by a mouse left click on record
select column. Similar to Figure 3.96, a check box is available on the list, allowing the
user to calculate effective height of the antenna directly from the DEM map instead of
loading an existing record from the database. If this check box is used, the background
DEM will be panned to the location of the last selected station. When OK button is
pushed, the calculation starts and a progress bar is displayed.
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Finally, in a result spreadsheet, a list is displayed showing those TV stations exceeding
the tolerable interference level, together with their country code, the field strength
produced by each TV station on the wanted TV station (Esi), the protection ratio (PR) and
acceptable field strength value of interfering signal (Elimit). The top row of the
spreadsheet contains summary information about the wanted TV station. The aggregate
field strength value (Eu) of all TV stations at the location of the wanted TV station is
displayed. Figure 3.109 shows a sample output from this calculation item.

Figure 3.109. Interference of TV broadcasting stations, inside a given area within
a frequency range, on a wanted TV broadcasting station in accordance with GE89

GEBI : Interference from selected stations bo wanted station x|

‘wanted Station :

Mo |AssignlD |Sile Name |Countul |Vision FrglMHz) |Pulalizalinn‘Eu[dBuV!m]
1 546 TEKRET IRQ 48.250000 H 89.660740

Interference from

Mo |AssignlD |Sile Name |Countul |Vision FrglMHz) |PH[:IB] ‘Polalization|Esi[dBuVim] ‘EIimit[dBqum]

1 545 NUH IRN 48250000, 4500 H 84 265586 47

2| 547 DARBAND IRQ 48250000, 4500 H 57.434092 47

3 544 KUHNOOH IRN 48.250000, 32.00 H 81.973691 47

4 543 CHANGOOLEH IRN 48.250000 32.00 H 55.643971 47
5 548 ZAKHD IRQ 48.250000  45.00 H 55.954544

The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

Interference to (BT2BT) (Fst): This item calculates the nuisance field strength of a
selected GE89 TV broadcasting station at the location of other GE89 TV broadcasting
stations situated inside a circular area and within a given frequency range. After selecting
this item, a dialogue box (Figure 3.15a), containing a list of countries, is presented to
enable selection of the country where the concerned TV broadcasting station is situated.
Then, a spreadsheet is presented listing all TV broadcasting stations (in conformity with
GES89) situated inside the selected country and users may select the concerned station,
using a mouse left click on the record-select column of this spreadsheet. When the wanted
TV broadcasting station has been selected, a dialogue box will appear requesting the user
to specify: the radius of the circular area, the search frequency range, time percentage and
minimum acceptable field strength value. Once these values have been specified, a
spreadsheet is presented listing all TV broadcasting stations meeting the search
conditions. The user may select some or all of them for the next calculation step by a
mouse left click on the record select column. As displayed in Figure 3.96, a check box is
available on the spreadsheet allowing the user to calculate effective height of the antenna
directly from the DEM map instead of loading an existing record from the database.
When the OK button is pushed, the calculation starts and a progress bar is displayed.

Finally, the result spreadsheet displays a list of those stations which have interference
from the wanted TV broadcasting station; together with their country code, the field
strength produced by the wanted station (Esi), the protection ratio (PR) and the acceptable
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field strength value (Elimit). Figure 3.110 shows a sample output of this interference
calculation. The field “Eu” is not in use.

Figure 3.110. Interference from wanted TV broadcasting station on other
TV broadcasting stations inside a given area and within a given frequency range

x
“wianted Station :
No |AssignlD Site Name Country | ¥ision Frq(MHz] | Polarization | Eu[dBuY/m]
1 539 BAHMANSHIR IRN 48.250000 H -
Interference to:

No |AssignlD |Sile Name |Cnunl|y |Visiun Frq(MHz] |PH[dB] | Polarizalion|Esi[dHu\l'Jm] Elimit[dBu¥ /m]
1 555 AHWAZ IRN 55.260000 -95.00 H 47253108 47
2 563 BASRAH1 IRQ 55.260000 -95.00 H 55 2656778 47
3 552 DASHT IRN 55.250000 -9.00 H 57207538 47
4 551 ALSIBA IRQ 55.250000 -9.00 H 65 965617 47
5 545 NUH IRN 48.250000 45.00 H 53.683774 47
] 543 CHANGOOLEH IRN 48.250000 32.00 H 53.847812 47
i 542 ALTIB IRQ 48.250000 32.00 H 63.523048 47
8 541 TALAYEH IRN 48.250000 32.00 H 85633936 47
9 540 DIL IRN 48.250000 32.00 H 90777720 47

10 569 BOOSHEHR IRN 62.250000 -15.00 H 53.171030 47

11 570 ALFAD IRQ 62250000 -15.00 H 70291137 47

The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

BT2FX (Fst.): This item enables users to calculate interference, in accordance with the
GES89 Plan, from a wanted TV broadcasting station to those point-to-point links situated
inside a circular area around the concerned TV station, within a given frequency range, in
a given percentage of time and location, taking into consideration antenna radiation
patterns of receivers and transmitter. The technical criteria have been fully defined in
GES&9 plan. After choosing this item, a list of countries is presented in a dialogue box
(Figure 3.15a), enabling selection of the country where the concerned TV broadcasting
station 1is situated. Then, a spreadsheet will be displayed listing all TV broadcasting
stations (in conformity with GE89 plan) situated inside the selected country and the user
may select the concerned station, using a mouse left click on the record-select column of
spreadsheet. When the wanted TV broadcasting stations has been selected, a dialogue box
will appear enabling the user to specify values for: the radius of the circular search area,
the search frequency range, time percentage, location percentage, terrain roughness
(DeltaH) and k-factor. Once these values have been specified, a list of all point-to-point
links which meet the conditions is presented in a spreadsheet and the user may select
some or all of them for next calculation step by a mouse left click on the record select
column. When the OK button is pushed, the calculation starts and a progress bar is
displayed.Finally, the result spreadsheet is displayed, listing the calculation results for all
selected point-to-point links; together with their country code, relative protection ratio
(RPR), the field strength produced by wanted TV station (Esi) and tolerable field strength
value of interfering signal (Elimit). The first row of the spreadsheet contains a summary
of information about the wanted TV station. Figure 3.111 displays a sample output of this
calculation item



Figure 3.111. Interference from wanted TV broadcasting station
on point-to-point links and dialogue box of calculation parameter

GES9 : Interference from BT to FX Station{s) (BT--=FX) 5[
‘wianted Station :

Ho (AssignlD Site Name Country | Frg[MHz)

1 576 SHAQLAWA IRQ 64.5000

Interference to 'F&<' Stationls) :

No |AssignID Frq[MHz) |RPR(dB) Esi{dBuV/m) | Elimit{dBu!

4203 BAZARGAN IRN 67.9000) -10.00 044E2300 39N2100 10.293778
4205 BARI IRN 67.9500 -10.00 044E3700 33N4100 6.382091
4211 AHMMADABAD IRN 68.0000 -10.00 045E4900 38N5200  13.072210

Search Radius(km] I 1800 Time Percentage

Frequency Hange[kHz]I 10000 & ol e
™ DeltaH from Map De\taH[m]I 50 Location(1 -> 994 I 50

k-factor 443

Cancel |

Site Name Country Location

The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

BT2LM (Fst.): This item enables the user to calculate interference, in accordance with the
GER89 Plan, from a wanted TV broadcasting station to those stations in the land mobile
service situated inside a circular area around the interferer station, within a given
frequency range, in a given percentage of time and location and taking into consideration
the BT station’s antenna radiation pattern. The technical criteria have been fully defined
in GE9 plan. After choosing this item, a list of countries is presented in a dialogue box
(Figure 3.15a) enabling the user to select the country where the concerned TV
broadcasting station is situated. Then, all TV broadcasting stations (in conformity with
GE&89 plan) located inside the selected country will be listed in a spreadsheet and the user
may select the concerned station, using a mouse left click on the record-select column.
After selecting the wanted TV broadcasting station, a dialogue box will appear for the
user to enter values for: the radius of circular search area, search frequency range, time
percentage, location percentage and terrain roughness (DeltaH). Once these values have
been specified, a list of all stations which meet the conditions is listed in a spreadsheet
and the user may select some or all of them for next calculation step by a mouse left click
on the record select column. When the OK button is pushed, the calculation starts and a
progress bar is displayed

Finally, a result spreadsheet displays the calculation results for all selected stations in the
land mobile service, together with their country code, the field strength produced by
wanted TV station (Esi) and tolerable field strength value of interfering signal (Elimit).
The top row of the spreadsheet contains a summary of information about the wanted TV
station. Figure 3.112 displays a sample output of this calculation item.
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Figure 3.112. Interference from wanted TV broadcasting station
on stations in land mobile service and dialogue box of calculation parameter

GEB9 : Interference from BT to Land Mobile Station(s)(BT-->LM) il

Wanted Station :

Mo |AssignlD |Sile Hame | Country ‘ Frq(MHz]

1| 089116620 BAHMANSHIR | IRN 50.500000

=]

CTr— 5
Search Radius(km) 1500 Time Peicentage
Frequency Range(kHz) 10000 ’717 ©10¢ C50¢
I Delta fiomMap  DekaHim)[ 50 Locationl > 83)¢ [ 60
Cancel

Interference to Land Mobile Station(s]

Mo |AssignlD |Sile Mame |Cuunl|_v | Frq{MHz) | stn_cls | Location | Esi[dBu¥/m) |E|imil[dBuV!m]
1| 080139090 DUBAI UAE 42.000000 ML 055E1600 25M1400 5.821228 58

088016655 SUSANGERD IRN 57.250000 FB 04BE1100 31M3300 12538129 39
3| 088016639 DDAAB IRN 50.250000 FB 04B8E2000 I1NO900  18.407720; 39

=]

)

The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

o [FX, LM]2BT (Fst.): This item enables users to calculate, in accordance with the GE89
Plan, the interference from a wanted station in the Fixed or Land Mobile service to those
TV broadcasting stations inside a circular area around the interferer station, within a given
frequency range, at a given percentage of time and locations. The technical criteria have
been fully defined in GE89 plan. After choosing this item, all stations in the Fixed or
Land Mobile service are listed in a spreadsheet and the user is able to select the concerned
station, using a mouse left click on the record-select column. When the wanted station in
Fixed or Land Mobile service has been selected, a dialogue box will appear, enabling the
user to enter values for: the radius of circular search area, search frequency range, time
percentage, location percentage, terrain roughness (DeltaH), k-factor and protection ratio.
Once these values have been specified, all TV broadcasting stations which meet the
conditions are listed in a spreadsheet and the user may select some or all of them for the
next calculation step by a mouse left click on the record select column. When the OK
button is pushed, the calculation starts and a progress bar is displayed.

Finally, the result spreadsheet displays a list of stations in the Fixed or Land Mobile
service with an analysis of their interference to selected TV broadcasting stations. For
each TV broadcasting station the following information is displayed in a spreadsheet:
Country name, country code, protection ratio, the field strength produced by interferer
station (Em) and tolerable field strength value of interfering signal (Elimit). The first row
of this spreadsheet contains summary information about the interferer station. Figure
3.113 displays a sample output of this calculation item.
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Figure 3.113. Interference caused by interferer station in the Fixed or Land Mobile
service to stations in the TV Broadcasting service and the dialogue box of calculation parameters

GEBY : Interference from Land Mobile or 'FX’ Station to BT Station (LM , FX--=BT) ﬂ
‘Wwianted Station
Mo |AssignlD |Sile Mame |Eounlry |Assign FrglMHz)
1 7 Sanandajl IRN 550.125000

Interference to BT Station(s] :

Mo |AssignlD |Sile MName |Counlly Assign FrgfMHz) | RPRIdB] |Em[dBuW'm] |EIimil[dBuW'm]

1| 089101553 ABU SIMBIL EGY 554.000000  -45.00 -157.327857 49

2| 089104800 AL ABYAD oMA | 554.000000 -45.00 -90.007767 49

3| 089100283 AL HAWTAH ARS 554.000000  -45.00 -143.976774 49

4| 089104805 WADI ADAI oMA | 554.000000 -45.00 -89.730573 49

5| 089104804 RIYAM oMA | 554.000000 -45.00 -B9.847836 49

6| 089104802 HAYLAYN OMA | 554.000000 -45.00 -90.932173 49

7| 089104801 AL QALA oMA | 554.000000 -45.00 -89.135202 49

8| 089105187 JABAL DHANNA UAE | 554.000000 -45.00 -61.054608 49

9| 089100271 AL DAWADMI ARS 554.000000  -45.00 -141.007627 49 x|

10| 089104803 RAJMI oMA | 554.000000 -45.00 -96.152100 49 ] ]

11| 089105181 FALJ ALMUAALLA UAE 554000000  -45.00 -99.996238 49 Search Fhadms{km]l 1500 Time Percentags

Frequency Hange[kHz]I 4000 e O CED:
I DehaH fomMap  DetaHim) [ 50 Location(1 -> 33 [ 50
k-factor 443 Frotection RatiodB] I R
Cancel |

The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.
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3.4.2.12.4. GE06 sub-menu of DEM view

This item has been developed to analyse different scenarios of coordination and interference and
perform calculations according to the GEO6 Plan (Figure 3.8d) with respect to the broadcasting
assignments (digital/analogue) or allotments as well as stations in the fixed and land mobile
services. The sub-item functions under this menu are described below:
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BCBT2BCBT (Affected Admin): this item identifies those countries in GEO6 Plan whose
broadcasting services are likely to be affected by emissions from a wanted broadcasting
assignment (digital/analogue) or allotment situated in another country. After choosing this
item, all broadcasting assignments and allotments (in conformity with GE06 Plan) will be
listed in a spreadsheet and the user may select, using a mouse left click on the record-
select column of the spreadsheet, the assignment/allotment required for the coordination
contour calculation. As displayed in Figure 3.114, a check box is available on the
spreadsheet allowing the user, in appropriate cases, to calculate effective height of the
antenna directly from the DEM map instead of loading an existing record from the
database.

All linked assignments and/or associated allotment for the wanted digital broadcasting
assignment/allotment, based on its plan entry code, are considered by the software for
calculation of the coordination contour. The technical criteria have been fully defined in
the GE0O6 Plan.

When the wanted broadcasting assignment/allotment selected, a dialogue box will appear
to determine the k factor, search radius and azimuth step. The coordination contour is
developed using equally spaced radials equal to azimuth step (1°/10°) apart, over 360°
around the allotment/assignment, centred on a single reference point. The coordination
contour is calculated for each radial by starting at a distance equal to search radius from
the reference point. Calculation starts and relevant progress bar is displayed if OK button
pushed.

Finally, the list of countries (Administrations) likely to be affected which their national
boundaries intersected with or enclosed by calculated coordination contour and the trigger
field strength value are listed in a spreadsheet below the general information of wanted
broadcasting assignment/allotment and its linked assignments and/or associated allotment.
Figure 3.115 displays a sample output of BCBT2BCBT coordination contour calculation
for identification of likely to be affected countries in respect to their broadcasting service.

Figure 3.114. Spreadsheet of broadcasting assignments or allotments

4% wanted Assignment/Allotment o ] 4

Cancel [" Calculate Heff fram Map

1Dt |TerraKe}I |Adeef|D |SiteName |GeoLat |GeoL0n |E0untr5|FragmenI|F'Ian |PIanEntu|:|
| 356 &rami314 MRCDAB4F4E MIDELT 26942 47392 MAC | GEOED 2
| 346 £7a017RS MRCDABIM3Z MISSOUR | 334792 41672 MRC | GEOED 2
| 367 e7em1769 MACDABIMZ3 MISSOUR | 324792 41672 MRC | GEOED 2
| 5 83200557 CATGI3EEZE  OLOT 02231 2M7EE GEOED | RCOB
| 374 E7A02I06 MRCDABAMSD OUAZZANE | 347000 55833 MAC  GEOED 2
| 35 B7a01735 MRCDABZPSZ | OULAD GHAI 328017 -BR442 MBC_ GFNAD >
| 344 G7E01735 MRCDABZPSZ |OULAD GHA 328017 -5 ES Tt =]

284 67801135 MACDABIPSS | OULAD TAM 303986 4.

| 355 67001235 MACDABAMS? OUMDREIG! 247000 13| kiscter [ 1500300003000
| 334 e7e01235 MACDABAMS? OUMDREIGE 241000 13 _ Concel |
| 3 B3202465 EXTCONIONG  FLASENCIAZ 400153 6l SRl U
|~ 1200314 TUR_REGION_ REG_82 [ Aeimuth Step [Dea) ==
<] |




Figure 3.115. Result of identification of likely affected Administrations
for a wanted GE06 assignment / allotment in respect to their broadcasting service
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The calculated coordination contour could be saved and drawn on DEM map by using
“Show and Save Coordination Contour” push button as shown in Figure 3.116. In this
case, software save the coordination contour in BDT Soft\SMS4DC\Reports path with
the file name of ADM-ADMREFID-BCBT2BCBT.txt which refers to administration and
adm-ref-Id of wanted assignment/allotment. This vector can be redrawn from “Draw from
File” function under the “Vector” menu on DEM or IDWM map. Also there is a check
box named "Google Earth" which if is checked while clicking on "Show and Save
Coordination Contour" button, displays the corresponding dialog box for creation and
display the result contour file in Google Earth.

The information displayed in result spreadsheets can be reported in a file presented in a
report-style with the HTML format by using “Report” push button.

Figure 3.116. Result of coordination contour calculation
for a wanted GE06 assignment / allotment
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BCBT2FXLM (Affected Admin): Item enabling users to find likely to be affected
Administrations which their stations in fixed and land mobile services are inside a
coordination contour around a wanted broadcasting assignment/allotment within a
frequency range or those that have frequency overlap with relevant broadcasting
assignment/allotment. All broadcasting assignments and allotments (in conformity with
GEO06 Plan) will be listed in a spreadsheet and users could select the concerned
assignment (digital/analogue) or allotment, using a mouse left click on the record-select
column of spreadsheet, for proceeding of coordination contour calculation. As displayed
in Figure 3.117, a check box is available on this spreadsheet to allow the user to calculate
effective height of the antenna directly from the DEM map instead of loading the existing
record from the database where appropriate.

All linked assignments and/or associated allotment with wanted digital broadcasting
assignment or allotment, based on its plan entry code, are considered by software for
calculation of coordination contour. The technical criteria have been fully defined in
GEO06 Plan.

When the wanted broadcasting assignment/allotment has been selected, a dialogue box
will appear, for the user to specify: the k factor, search radius, azimuth step and frequency
range or overlapping frequency option. The coordination contour is developed using
equally spaced radials, equal to the azimuth step (1°/10°) apart, over 360° around the
allotment/assignment, centred on a single reference point. The coordination contour is
calculated for each radial by starting at a distance equal to the search radius from the
reference point. The software considers all receiving stations/areas which have their
frequencies in the identified frequency range, or if the frequency overlapping option is
selected, it will take into account only those receiving stations/areas that have a frequency
overlap with the relevant broadcasting assignment/allotment.

Once values for the parameters have been entered into the dialogue box and “OK” is
pressed, a spreadsheet list of unique trigger field strength values and their relevant
receiving antenna heights are displayed (see Figure 3.118). These values have been
extracted from the tables of trigger values in GEO6 Plan and correspond with the
receiving stations/areas located within the specified search radius. Users can select some
or all of them for the next calculation step by a mouse left click on the record select
column. When the OK button is pressed, the calculation starts and a progress bar is
displayed.

Figure 3.117. Spreadsheet of broadcasting assignments/allotments
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Figure 3.118. Spreadsheet of unique triggers values and their relevant receiving antenna heights
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Finally, a spreadsheet (“Affected Administrations”) lists the stations in the fixed and land
mobile services that are likely to be affected because their location/receiving area
intersects with, or is enclosed by, the calculated coordination contours. For each affected
station, additional information is displayed, including: Country code, Administration
code, the relevant trigger field strength value and receiving antenna height. The first row
of this spreadsheet contains a summary of information about the wanted broadcasting
assignment/allotment and its linked assignments and/or associated allotment. Figure 3.119
displays a sample output of the BCBT2FXLM coordination contours calculation for
identification of countries whose stations in the fixed and land mobile services are likely
to be affected.

Figure 3.119. Result of identification of likely affected Administrations
for a wanted GE06 assignment/allotment in respect to their fixed and land mobile services
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The calculated coordination contours may be saved and drawn on the DEM map by using
the “Show and Save Coordination Contour” push button (see Figure 3.120). In this case,
the coordination contours are saved in the BDT Soft\SMS4DC\Reports path. The file
name is in the format: [ADM]-[ADMREFID]-BCBT2FXLMX.txt to provide a unique
reference to the administration and adm-ref-Id of the wanted assignment/allotment. This
vector can be redrawn from “Draw from File” function under the “Vector” menu on DEM
or IDWM map. Also there is a check box named "Google Earth" which if is checked
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while clicking on "Show and Save Coordination Contour" button, displays the
corresponding dialog box for creation and display the result contour file in Google Earth.
The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

Figure 3.120. Result of coordination contours calculation
for a wanted GE06 assignment / allotment in respect to fixed and mobile stations

FXLM2BCBT (Affected Admin): This item identifies Administrations whose
broadcasting service is likely to be affected by a wanted station in the fixed or land
mobile service situated inside another country. This item has two sub-items as follows:

FXLM2BCBT (Affected Admin)/TX FXLM: This item enable users to identify those
Administrations whose broadcasting service is likely to be affected by a wanted station in
the fixed or land mobile service situated inside another country. The administrations with
which coordination is required are identified by the coordination contour for the
broadcasting service that intersects with, or encloses, the national boundaries of other
administrations. In the case of typical or mobile stations each boundary test point of the
service area boundary will be considered as a source of potential interference. The largest
field strength obtained, at each calculation point under consideration, among all boundary
test points, is taken as the value of field strength to be used. The technical criteria have
been fully defined in GE06 Plan. All stations in the fixed and land mobile services (in
conformity with GEO6 Plan) will be listed in a spreadsheet and the user may select the
concerned station, using a mouse left click on the record-select column of this
spreadsheet. A check box added to the spreadsheet allows the user to calculate effective
height of the antenna directly from the DEM map instead of loading an existing record
from the database (see Figure 3.121). When the wanted station has been selected, a
dialogue box will appear for the user to specify values for: the k factor, search radius and
azimuth step. The coordination contour is developed using equally spaced radials, equal
to azimuth step (1°/10°) apart, over 360° around the wanted station, centred on a single
reference point. The coordination contour is calculated for each radial by starting at a
distance equal to the search radius from the reference point. Once values for the



parameters have been specified and the OK button pushed, the calculation starts and a
progress bar is displayed.
Finally, a result spreadsheet displays the list of affected Administrations, as well as the
relevant trigger field strength and receiving antenna height. The first row of the
spreadsheet displays a summary of information about the wanted station. Figure 3.122
shows a sample output of this calculation item.

Figure 3.121. Spreadsheet of stations in fixed and land mobile services
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Figure 3.122. Result of identification of Administrations whose broadcasting service is likely to be affected by

a wanted transmitting station in the fixed or land mobile service
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The calculated coordination contours may be saved and drawn on the DEM map by using
“Show and Save Coordination Contour” push button as shown in Figure 3.123. In this
case, the coordination contours are saved in the BDT Soft\SMS4DC\Reports path. The
file name is in the format: [ADM]-[ADMREFID]- FXLM2BCBT.txt to provide a unique
reference to the administration and adm-ref-Id of the wanted assignment/allotment. This
vector can be redrawn from “Draw from File” function under the “Vector” menu on DEM
or IDWM map. Also there is a check box named "Google Earth" which if is checked
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while clicking on "Show and Save Coordination Contour" button, displays the
corresponding dialog box for creation and display the result contour file in Google Earth.
The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

Figure 3.123. Result of coordination contour calculation
for a wanted transmitting station in fixed or land mobile service
— e [ g

The information displayed in the result spreadsheets may be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

FXLM2BCBT (Affected Admin)/RX FXLM: This item enables users to identify
administrations whose receiving stations in the fixed or land mobile service are likely to
be affected in respect to the broadcasting service. The administrations with which
coordination is required are identified where their national boundaries are intersected or
encloses by the coordination contour for the broadcasting service. The technical criteria
have been fully defined in GEO6 Plan. All stations in fixed and land mobile services (in
conformity with GEO6 Plan) will be listed in a spreadsheet and users may select the
concerned station, using a mouse left click on the record-select column of the spreadsheet
(see Figure 3.124). When the wanted station has been selected, a dialogue box will appear
for the user to specify values for: the k factor, search radius and azimuth step. Also, there
are some options for selection of the assumed transmitter BC/BT station and also
consideration of the antenna discrimination of the fixed or land mobile receiving station.
The coordination contour is developed using equally spaced radials equal to the azimuth
step (1°/10°) apart, over 360° around the wanted station, centred on a single reference
point. The coordination contour is calculated by placing the assumed broadcasting station,
referred to above, at a distance equal to the search radius from the reference point and
determining the field strength at the reference point. In the case of selection of an
assumed analogue TV stations, the RPR value is considered in the calculation of the
trigger values. Once values for the parameters have been specified, a list of unique trigger
values and their relevant receiving antenna heights are displayed (see Figure 3.125).
These values have been extracted from the tables of trigger values in GE06 Plan and
correspond with the wanted receiving station/area. Users may select some or all of them



for the next calculation step by a mouse left click on record select column. When the OK
button is pushed, the calculation starts and a progress bar is displayed.

Finally, a result spreadsheet displays the list of affected Administrations as well as
relevant trigger field strength and receiving antenna height. The first row of this
spreadsheet displays a summary of information about the wanted station. Figure 3.126
shows a sample output of this calculation item.

Figure 3.124. Spreadsheet of stations in fixed and land mobile services
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Figure 3.125. Spreadsheet of unique trigger values and their relevant receiving antenna heights
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Figure 3.126. Result of identification of likely affected Administrations
for a wanted receiving station in fixed or land mobile service in respect to their broadcasting service
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The calculated coordination contours may be saved and drawn on DEM map by using
“Show and Save Coordination Contour” push button (see Figure 3.127). In this case, the
coordination contours are saved in the BDT Soft\SMS4DC\Reports path. The file name is
in the format: [ADM]-[ADMREFID]- FXLM2BCBT.txt to provide a unique reference to
the administration and adm-ref-Id for the wanted assignment/allotment. This vector can
be redrawn from “Draw from File” function under the “Vector” menu on DEM or IDWM
map. Also there is a check box named "Google Earth" which if is checked while clicking
on "Show and Save Coordination Contour" button, displays the corresponding dialog box
for creation and display the result contour file in Google Earth.

The information displayed in the result spreadsheets can be saved in a file presented in a
report-style with the HTML format by using the “Report” push button.

Figure 3.127. Result of coordination contour calculation
for a wanted receiving station in fixed or land mobile service
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Coverage Area: This item calculates noise-limited and interference-limited coverage areas
for a wanted broadcasting assignment. All assignments (digital/analogue) in the
broadcasting service (in conformity with GE06 Plan) will be listed in a spreadsheet and
the user may select the concerned assignment, using a mouse left click on the record-
select column of spreadsheet (see Figure 3.128), a check box is available on this
spreadsheet to allow the user to calculate effective height of the antenna directly from the
DEM map instead of loading the existing record from the database. When the wanted
assignment has been selected, a dialogue box will appear for the user to specify values for
the location probability and the minimum median field strength. The default values have
been extracted from the tables of the GE06 Plan, based on: Notice Type and Reference
Plan Configuration/ Rx mode and system variant of the wanted assignment. There are also
some options for selection of: search radius, frequency range, interference time
percentage, environment and consideration of analogue plan, digital plan, stations in fixed
and land mobile service and the antenna discrimination for calculation of interference-
limited coverage area. Once the user has specified values for these parameters, or
accepted the default values, the locations of the noise-limited coverage area are found,
which represent the area that could be served if there was no interference. This area will
be approximated on the basis of 36 radials. A vector-style dialogue box appears which
enables the user to adjust line colour and style as well as fill style of the noise-limited
contour. Similar to Figure 3.129, a spreadsheet lists all interferer
stations/assignments/allotments that meet the conditions, and the user may select some or
all of them for calculation of their interference-limited coverage area by a mouse left click
on the record select column. When the OK button is pushed the calculation starts and a
progress bar is displayed. Nuisance field strengths caused by the interfering stations/
assignments/ allotments are calculated at each of the noise-limited test points. All linked
assignments and/or associated allotment with interfering digital broadcasting
assignment/allotment, based on its plan entry code, are considered by the software for
calculation of nuisance field strengths. The technical criteria have been fully defined in
the GEO6 Plan. Usable field strength is calculated for each of these test points and then
the new coverage radius will be found on the bearing at which the field strength from the
wanted station equals (or exceeds) the usable field strength. A vector-style dialogue box
appears which enables the user to adjust line colour and style as well as fill style of the
interference-limited contour. Finally, the noise-limited coverage area, as well as the
interference-limited coverage area will be displayed on the DEM map (see Figure 3.130).
Figure 3.128. Spreadsheet of assignments in broadcasting service
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Figure 3.129. Spreadsheet of found interferer stations/assignments/allotments
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Figure 3.130. Result of calculation of noise-limited and interference-limited

coverage area for a broadcasting assignment

The calculated noise-limited and interference-limited coverage areas will be saved in the
BDT Soft\SMS4DC\Reports path. The file names are in the format: IDst-ADM-
ADMREFID-NLCVA.txt and IDst-ADM-ADMREFID-ILCVA.txt, respectively, to
provide unique references for: station ID, Administration and adm-ref-Id of the wanted
assignment. These vectors may be redrawn from “Draw from File” function under the
“Vector” menu on the DEM or IDWM map. Also it is possible to create and display the
result contour file(s) in Google Earth.
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Service Area: This item calculates service area test points for a wanted broadcasting
assignment. A dialogue box will appear for the user to determine the assignment type as:
New or Existing assignment, number of test points and possibility to limit service area to
national boundary of wanted assignment. In the latter case, if the coverage radius crosses
the national boundary, the test point in this area is located at the crossing point between a
radial and the boundary. The user may also attach a user defined service area to the
wanted assignment.

In the case of a New Assignment (see Figure 3.131), the service area is calculated as
noise-limited coverage area, but taking into account a required minimum median field
strength which is augmented by a margin of 3 dB. All broadcasting assignments (in
conformity with GE06 Plan) will be listed in a spreadsheet and users may select the
concerned assignment (digital/analogue), using a mouse left click on the record-select
column of the spreadsheet, and proceed to the service area test point calculation. When
the wanted assignment has been selected, another dialogue box will appear for the user to
determine the location probability and the minimum median field strength. The default
values have been extracted from the tables of GE06 Plan based on: Notice Type and
Reference Plan Configuration/Rx mode and system variant of the wanted assignment, as
well as environment (similar to Figure 3.132). If the wanted assignment is an analogue
station, the usable field strength (UFS) is also calculated and can be saved at each test
point which may be required for calculation of interference. Finally, the service area test
points will be displayed on DEM map (see Figure 3.133).

Also it is possible to create and display the result contour file(s) in Google Earth.

x
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Figure 3.131. Dialogue box for determination of service area parameters
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Figure 3.132. Spreadsheet of broadcasting assignments
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Figure 3.133. Result of calculation of service area test points for a broadcasting assignment
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The calculated service area test points as well as the median field strength/usable field
strength (in the case of analogue assignments) and wanted field strength value on each
test point may be displayed by a mouse right click on the frequency level of a wanted
assignment in the Administrative window (see Figure 3.142). In the case of an Existing
Assignment (see Figure 3.134), the service area is calculated as an interference-limited
coverage area. All broadcasting assignments (in conformity with GE06 Plan) will be
listed in a spreadsheet and users may select the concerned assignment (digital/analogue),
using a mouse left click on the record-select column of spreadsheet and proceed to the
calculation of service area test points. When the wanted assignment has been selected,
another dialogue box will appear for the user to specify: the location probability and the
minimum median field strength. The default values have been extracted from the tables of
the GEO6 Plan, based on: Notice Type and Reference Plan Configuration/Rx mode and



system variant of the wanted assignment (similar to Figure 3.135). There are also some
user options for selection of: search radius, frequency range, interference time percentage,
environment and consideration of analogue plan, digital plan, stations in fixed and land
mobile service and the antenna discrimination for calculation of the interference-limited
coverage area. Similar to the Figure 3.136, the list of all interferer
stations/assignments/allotments, meeting conditions, is listed in a spreadsheet from which
users can select, by mouse left click on the record select column, some or all of them for
calculation of the interference-limited coverage area. When the OK button is pushed the
calculation starts and a progress bar is displayed. Nuisance field strengths caused by the
interfering stations/assignments/allotments are calculated at each of the noise-limited test
points. All linked assignments and/or associated allotment with interfering digital
broadcasting assignment/allotment, based on its plan entry code, are considered by
software for calculation of nuisance field strengths. The technical criteria have been fully
defined in GEO6 Plan. Usable field strength is calculated for each of these test points and
then the new coverage radius will be found on the bearing at which the field strength from
the wanted station equals (or exceed) the usable field strength. Finally, the service area
test points will be displayed on the DEM map (see Figure 3.137).

Figure 3.134. Dialogue box for determination of service area parameters

Service Area Parameters 5'
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Figure 3.135. Spreadsheet of broadcasting assignments

=101

‘ 0K I Cancel | ‘ ¥ Calculate Heff from Map

IDst |STname |ST|at_deg |STIOn_deg |Sth_ag| |T><freq |F'0wer_eirp |Azimuth |Elevaﬂ
e oslorTunist | seom0 4z AR Coverage Area parameters
] 2378 BTTURO21 | 38.0000 432667 20 1775kl P =
] 2375 BTTURM F2ANT ATIET 20 1845
| 2397 BTTUROD | 38.8417 437883 20 4520| Location Probabilty (1> 93) # - [35
| 2366 BTTESTDT | 28.4833  11.9000 20 1845 Emed(dBuv/m): [4193  Search Radis (kml: [s00
] 2368 BTTESTAT | 30.2750 117250 20 1845 [ : )
] 2388 BTIROANA 353083 428000 20 1845| Freauency Range (MH: [3
] 2232 BREZINA 331000 1.2500 30 1889| Interferer Time Percentage (1> 50 # ¢ [1
] 2274 BRAK 279833 14.6667 150 1853 A ntenna Discrimiat
N 2267 BOUSSEME  30.8657 0017 0 1845 CEDNERC T S
] 2348 BOUSSEMC 308667 00167 375 1945 [ Consider Digkal Flan ¥ Cansider Analogue Plan
| 2117 BOURD 348108 -4.0500 8 2150| M Consider Other Services FxM)
4 I I

Environment : IDperl Area 'I

Figure 3.136. Spreadsheet of found interferer stations/assignments/allotments

5% Inkerferer Station / Assignment / Allokment o m]

[u]4 I Cancel |
1Dst |8Tname |STIat_deg |STIon_deg |Sth_ag| |T><freq |F'c-wer_eir|:- |Azimuth |Elevatinn

| 2370 BCTURD21 39.6750 43 BEEY 20 1836480 1001 0

| 2371 BCTURD22 391917 433917 20 183E480 11 0

| 2377 BTTURO22 376750 431167 200 177.5000 1001 0

| 2378 BTTURD21 38.0000 43,2667 20 177.5000 1001 0

| 2388 BTIRGQAMA 35,3083 428000 20 184.5000 1001 0

| 2379 FXIRNTUR: 37.7500 45,0833 20 190.0000 10 0

| 2373 FAIRNTUR" 38.2750 45,9250 20 185.0000 10 0

| 2372 FEIRNTUR" 39.0250 44 4917 20 184.0000 10 0
- BTTURO3 -~ 1915000

Figure 3.137. Result of calculation of service area test points for a broadcasting assignment
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The calculated service area test points as well as the usable field strength and wanted field
strength value on each test point may be displayed by a mouse right click on the
frequency level of a wanted assignment in the Administrative window (see Figure 3.142).
In the case of User Defined Service Area, the user can attach a desired service area to the
wanted assignment. As the first step, desired service area must be drawn on the map as a
polyline (similar to Figure 3.138). After that, the option for selecting the “User Defined
Service Area” in service area parameters will be active and user may select it (see Figure
3.139). All broadcasting assignments (in conformity with GE06 Plan) will be listed in a
spreadsheet and users may select the concerned assignment (digital/analogue), using a
mouse left click on the record-select column of this spreadsheet. When the wanted
assignment has been selected, another dialogue box will appear for the user to determine
environment (see Figure 3.140). If the wanted assignment is an analogue station, the
usable field strength (UFS) is also calculated at each test point which may be required for
calculation of interference by other functions. Finally, the service area test points will be
displayed on the DEM map (see Figure 3.141).

Also it is possible to create and display the result contour file(s) in Google Earth.

Google File Format B
Input File Hame: IF: wnaplYSMSA0C 1WReportsh 2380 TUR_BTTURDAT_MLCWA, tat
Google file format = Dutput File Name: [F-\map1"5MS 4DC_0\Reports\2380_TUR_BTTUR041_NLCVA kil
\ Line:
b d Do you wank to save the vector(s) e - ;
\-'J) in Google file Format? H: |1 =1 CDID"J
Yes Mo | ' Show

Figure 3.138. Desired service area should be drawn on map as a poly line

Figure 3.139. Dialogue box for determination of service area parameters
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Figure 3.140. Spreadsheet of broadcasting assignments

$M%wanted Assignment -0l x|
Cancel | v Calculate Heff from Map
IDst |5Tname [ STlat_deg [STlon deg [Sth agl [ Tiieq x|

] 2377 BTTURO2Z | 376750 4371167 I
2378 BTTUROZ21 | 38.0000 432667 200 177 . p

— Uzatior Probatilty (1 > 88 7 ¢ |

] SEHBTTURD  37.2917 417167 20 qeas| TRl oA

| 2337 BTTUROO 388417 437833 20] 4g2.00 Emed(@Bu/mi:|433 | Search Radius (km) - [a00

] 2366 BTTESTDT | 294833 11.9000 20| 1345 FequencpRange (el [B

] 2368 BTTESTA1 | 30.2750)  11.7250 20| 1BASON e Time Percentans (BYE0I i
2399 BTIR@ANA" 353083 428000 200 18450

] 2222 BREZINA 331000/ 1.2500 30| 1| ¥ Reseiving Anterina Discrinination

] 2274 BRAK 279633 146667 150/ 165.3%| ¥ ConsiderDigtalPlan 2| Gonsider Analogue Plan

| 2257 BOUSSEMC 30,8667 00167 300 18450 ¥ | Consider Mthern Senvices [F]

] 2348 BOUSSEME  30.8667 00167 75 18450 _

] 2117 BOURD 348108)  -4.0500 8 2150 Envitonment : [Open rea -]

[« |

Figure 3.141. User defined service area test points for a broadcasting assignment

covevero
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The calculated service area test points as well as the median field strength/usable field
strength (in the case of analogue assignments) and wanted field strength value on each
test point may be displayed by a mouse right click on the frequency level of a wanted
assignment in the Administrative window (see Figure 3.142).

Figure 3.142. Characteristics of service area test points for a broadcasting assignment
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3.4.2.12.4.1. GEO6 Interference To sub-menu of DEM view

Under this sub-menu, different scenarios of interference calculations have been implemented for
the broadcasting assignments/allotments and stations in the fixed and land mobile services in the
GEO06 Plan. The following items have been designed for this sub-menu:

BCBT2DBCBT: This item calculates interference from an analogue TV assignment or a
digital BCBT Plan Entry to digital BCBT assignments/allotments. All broadcasting
assignments/allotments (in conformity with GE06 Plan) will be listed in a spreadsheet and
the user may select the concerned assignments/allotments, using a mouse left click on the
record-select column of spreadsheet. When the wanted broadcasting assignment
/allotment has been selected, a dialogue box will appear for the user to determine: the
search radius, search frequency range, percentage of time, protection margin limit,
environment and implementation of receiving antenna discrimination (see Figure 3.143).
All linked assignments and/or associated allotment with wanted digital broadcasting
assignment/allotment, based on its plan entry code, are considered by the software for
calculation of nuisance field strengths. Once the calculation parameters have been
determined, a list of all victim digital broadcasting assignments/allotments that meet the
conditions, is listed in a spreadsheet from which users may select some or all of them for
the next calculation step by a mouse left click on the record select column (similar to
Figure 3.144). When the OK button is pushed, the calculation starts and a progress bar is
displayed. Interference is calculated at each service area test point of the victim
assignments or at each test point of the victim allotments and the maximum value of
interference among all test points of a victim assignment/allotment is considered. For this
purpose, the combined nuisance field strength value is subtracted from the minimum
median field strength at each test point to give the protection margin. The minimum value
of protection margin is considered and compared with the protection margin limit.

Finally, a spreadsheet lists the victim assignments/allotments with their country and
administration code, minimum protection margin and relevant test point, combined
nuisance field strength value and minimum median field strength value. The first row of
this spreadsheet displays a summary of information about the wanted broadcasting
assignment/allotment and its linked assignments and/or associated allotment. Figure 3.145
displays a sample output from the BCBT2DBCBT interference calculation.

Figure 3.143. Spreadsheet of interferer digital/analogue broadcasting assignments/allotments

M5 Select One Interferer Assignment / Allotment - 10l x|
Caticel
Dt [STname  [STlatdeg [STlon_deg [Sthagl  [Toieq
2274 BRAK 279933 146667 150/ 1853600 o
] 2232 BREZINA | 331000 12500 a0 ggager| oo edsfiml: 400
] 238 BTIRGANAT 353083 428000 20 184.500C| Frequency Range (H2): [3
] 2368 BTTESTAT | 30.2750  11.7260 20 184500 Intsferer Time Percentage (15 50) # : [
] SEEBTTESTD] 298167 10.7083 20| 184500C] [ Receivina Antenna Discimination
2367 BTTURDD | 368417 437833 20/ 4820000 .
n 2375 BTTURDY | 37.2317 417167 20] 164 5o0c TR ERMSGRURR GBI« 77
] 2378 BTTURDZ] | 36.0000 432667 20 177.500C Ericrment: [Gponives 3]
m 2377 BTTURD2Z | 376750 431167 20 177.500C
] ~ BTTURD3 ~| 191.500C
n 2380 BTTURDH | 412167 423333 20 ATAO00C| |
| 2381 BTTURD4Z | 41.2017 418667 200 4740000 | e o et e e
K € Fells i
afitude] L (hLace]
I I
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Figure 3.144. Spreadsheet of found victim digital assignments/allotments

$M2 victim Assignment / Allotment =1ol x|

Cancel

IDst |STname |STIat_deg |STIOn_deg |Sth_ag||T><freq |F'0wer_eirp |.&zimuth |LI
| 2241 EL ADEB LARACHE 274167 88167 900 183.6480) 299.916252 0
| 2255 TAN AMELLAL 27.5000 97167 900 184.5000 10000 0
| 2258 DEB DEE1 30,1667 93833 30 1845000 4668355922 0
| 2259 EL HAIRAD 30.5000 8.5000 30 184.5000) 299916252 0
| 2270 MASMAH 31.3833 133167 150 180.0640) 261.914689 0
| 2286 ASH SHwWAYRIF 30.0000 14.2667 150 187.0720) 261.914689 0
| 2296 MALUT 31.8333 10.9500 B0 1845000  B30.957344 0
| 2309 ALMELAHA WEST 29.9333 11.8167 180 184.5000 584.893132 0
| 2367 BCTESTD1 30.2750 12.2083 200 1836400 11 0
| -~ MALUT_WHF -~ 1845000
| - W SUDWEST1 -~ 1845000

— Wb ZARZIS -~ 184.5000 TI

<« | 2

Figure 3.145. Sample output from BCBT2DBCBT interference calculation

GEO6 Intetference BC-BT to Digital BC-BT x| gital BC-BT x|

Interferer Asswgnmants.fAllutmenls Interferer Assignments/&lotments

MHotice | Plan | Assign = =
AL |ASMI‘ADM ‘UHY pame ADM RER 'D| Type Enllv Ende Frq(MHz] | Lacatia THY|Name ‘ADMJEUDH""’::“ EP'r:'[‘v Ez;g"‘FIqIMHz] ‘Lm:aliu
LBY LBY BTTESTD1 BTTESTDI | DT1 1845000 0104 @y  GTTESTDT BTTESTDT  DTI 115 184.5000| 010E4
Wictim Azsighments/alotments : Wictim Assignments/Allotments
No |ADM |CTHY|Name |ADI-LREF7ID '{"?;':B E'r::'v Assian | FroiMHz) | PMmin TP L |Lx |Emedw CNFSmax‘PMmin ‘PMIimit

1|ALG ALG DEBDEB1  DZDT11140_2 DT1 158 184.5000 009E3312 950 49.299 55607 5.307809 4771000
2|LBY |LBY NALUT VHF NALUT_VHF  DT2 1 184.5000 O10E3202  |HF 950 49293 477301568938
3|TUN TUN |vA_SUD VA_SUD D12 3 184.5000 009E0329 49.299  36.293 13.006783
1 5

TUN TUN VA ZARZIS VA _ZARZIS_ 01 DT2 184.5000 011E0000 2 43.299  34.412 14.886894 4.771000

_

Heporl

The column “PM min” reports an interference case and can be identified visually by a red
background among the other values in this column.

The information displayed in the result spreadsheets can be presented (and saved) in the
form of a report with the HTML format by using “Report” push button.

BCBT2ABT: Item to calculate interference caused by an analogue TV assignment or a
digital BCBT Plan Entry to analogue TV assignments. All broadcasting
assignments/allotments (in conformity with GE06 Plan) will be listed in a spreadsheet and
users may select the concerned assignments/allotments using a mouse left click on the
record-select column of this spreadsheet. When the wanted broadcasting assignment
/allotment has been selected, a dialogue box will appear for the user to specify values for:
the search radius, searching frequency range, percentage of time, limiting margin,
environment and implementation of receiving antenna discrimination (see Figure 3.146).
All linked assignments and/or associated allotment belonging to the wanted digital
broadcasting assignment/allotment, based on its plan entry code, are considered by
software for calculation of nuisance field strengths. Once the calculation parameters have
been specified, a spreadsheet is displayed, listing all victim analogue broadcasting
assignments, meeting conditions. The user may select some or all of them for the next



calculation step by a mouse left click on the record select column (similar to Figure
3.147). When the OK button is pushed, the calculation starts and a progress bar is
displayed. Interference is calculated at each service area test point of victim assignments
and the maximum value of interference among all test points of a victim assignment is
considered. For this purpose, at each test point of the victim assignment, the power sum
value of UFS (Usable Field Strength value calculated by service area function) and
nuisance field strength value is calculated. The nuisance field strength is subtracted from
the value of UFS to give Margin. The maximum value of Margin among the test points is
considered to compare with limiting margin.

Finally, a spreadsheet is displayed listing the victim assignments with their country and
administration code, maximum value of margin and relevant test point, nuisance field
strength value and wanted field strength. The top row of this spreadsheet contains a
summary of information about the wanted broadcasting assignment/allotment and its
linked assignments and/or associated allotment. Figure 3.148 shows a sample output of
the BCBT2ATYV interference calculation.

Figure 3.146. Spreadsheet of interferer digital/analogue broadcasting assignments/allotments

-lalx]
‘ Ok I Cancel | ‘
Dt |5Thame |5Tlat_deg [STlon_deg [Sth_agl |T><freq . =
| 2232 BREZINA 331000 1.2600 E L
| 2383  BTIRGANAT 363083 428000 20 184| SeachRadunfim): [0
| 2368 BTTESTAT 302750 11.7250 20] 184 FioquencyRangeliz): [F
| 2366 BTTESTD1 298167 10.7083 20 164 Intefore Tene Pescertage (15 50) 2 [T
| 2387 BTTUROD 388417 437833 20 482| T Receiving Antenna Discrimination
. 2375 BTTURDY 32917 H.TIET 20 184 LimiingMaign (®): [05
| 2378 BTTUROZT 380000 43.2667 o
] 2377 BTTUROZ22 ITETED 4317 0 177 b [0pen 100 H
| — BTTURO3 — 14
| 2380 BTTURD4T 412167 423333 0 474
| 2381 BTTURD42 41.2917 418667 20 474
| 2382 BTTURD43 408583 420833 20 474
K1

Figure 3.147. Spreadsheet of found victim analogue assignments

-ioix]
ok I Cancel | ‘
[ [iDst [ 5Trame [5Tlat_deg [STlon_dea [Sth_agl | Tefeg | Poweer_eirp | Azimuth] Elevation | ANT gair
2480 BTIRGEANAT 35.3083 42,8000 20 1845000 1001 0 u]
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Figure 3.148.Sample output of BCBT2ATY interference calculation

GEDG Interference BC-BT to Analogue BT BZlogue BT x|

Interferer Assighments/allotrments : Interferer Azzignments.dllatments

Nollce Plan | Assign Nollce Plan | Assign
WIL|A5fAl‘ADM |CTHY Name ADM_REF_ID T Enlw Code Frq(MHz] |Location ¥ |MName |ADM REF_ID nll Cnde Frq{MHz] |Location
1|'wW A5 TUR TUR BTTURDI BTTURD1 GT1 184 5000 D41E43( BTTURD1 BTTURO1 184 5000 D41E43(
Wictim Analogue Assignments : Wictim Analogue Assignments :
ADM ch Name |ADM HEF|N°"°3 |Fn:|[MHz] "“"9'" 3 1P |Po|allzallo| i |UF5 |NF5 ==
1[IRD__ IRQ__ ETIROANAI 184.5000 042E4501 35N2242 ¥ 5257 55000 5208911 9553 0.500000

Hapnrt

The column “Margin max” reports an interference case that can be identified visually by a
red background among the other values in this column,

The information displayed in the result spreadsheets may be presented as a report (and
saved in a file) with the HTML format by using the “Report” push button.

e FXM2DBCBT: This item calculates interference caused by a station in the fixed or land

mobile services to digital BCBT assignments/allotments. All stations in the fixed or land
mobile services (in conformity with GE06 Plan) will be listed in a spreadsheet and the
user may select the concerned station, using a mouse left click on the record-select
column of this spreadsheet (see Figure 3.149). When the wanted station has been selected,
a dialogue box will appear for the user to specify values for: the search radius, search
frequency range, percentage of time, protection margin limit, environment and
implementation of receiving antenna discrimination. In the case of the interfering mobile
station or typical station, the software asks for the location of the station. There are three
possibilities: as nearest point to victim assignment/ allotment, gravity point of service area
and user defined location (see Figure 3.150). Once the calculation parameters have been
specified, a spreadsheet displays a list of all victim digital broadcasting
assignments/allotments that meet the conditions and the user may select some or all of
them for the next calculation step by a mouse left click on the record select column
(similar to Figure 3.151). When the OK button is pushed, the calculation starts and a
progress bar is displayed. Interference is calculated at each service area test point of
victim assignments, or at each test point of victim allotments, and the maximum value of
interference among all test points is considered. For this purpose, the combined nuisance
field strength value is subtracted from the minimum median field strength at each test
point to give the protection margin. The minimum value of protection margin is
considered and compared with protection margin limit.
Finally, a spreadsheet displays a list of the victim assignments/allotments with their
country and administration code, minimum protection margin and relevant test point,
combined nuisance field strength value and minimum median field strength. The top row
of this spreadsheet contains a summary of information about the wanted station. Figure
3.152 displays a sample output of the FXM2DBCBT interference calculation.
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Figure 3.149. Spreadsheet of interferer stations in fixed and land mobile services

=k
Concel ||
1Dzt |STname |STIat_deg |STIOn_deg |Sth_ag| |T><freq |F'0wer_eirp |Azimuth :I
| 2391 F<ALB 0T 41.9250  19.92580 20 800.0000 100 14|
E Ay FBIRNTURT 390250 44.4917 20 184.0000 10
| 2383 FBGEOTURA 417917 432917 20 4740000 10
| 50 ICLIGHT PRE EMP|  53.4485  -22258 7.5 1801750 207722691
| 101 IGHT PRE EMP_ML| 534485 22258 1.6 1801750 20.7722691
| 1334 ONLY TRAFFICLIG. 516019 -3.0108 375 1881750 207722691
| 1487 - TRAFFICLIG_ML 516019 -3.0108 1.6 1881750 20.7722691
| 1485 ARDOWN AND_ML| 574267 -4.3318 1.6 1881750 20.7722691
| 1137 LEACHKIN HILL_ML|  57.4672  -4.2828 1.6 187.1125) 41.4451256
| 1135 LEACHKIN HILL_ML|  57.4672  -4.2828 1.5 186.9750| 41.4451256
| 1139 LEACHKIN HILL_ML| 574672 -4.2828 1.5 187.2750| 41.4451256
| 1333 CLEARDOWN AND| 574267 -4.3318 7.5 1881750 207722691 =
Kl | _>l_I

Figure 3.150. Sample of interference calculation parameters for fixed/base stations and mobile/typical stations

B3|l interference Calculation Parameters x|
Search Radius (km) : |4c|j Search Radius (km) : |4|]|]
Frequency Range [MHz] : IB Frequency Range [MHz) : IB
Interferer Time Percentage (1 -> 50) # ; |1 Interferer Time Percentage (1 -» 50) # : |'|
™ Receiving Antenna Discrimination ™ Receiving Antenna Discrimination
Pratection Margin Limit (dB] : |4‘ 77 Pratection Margin Limit (dB) : |4. 771
Environment : ImeAlea =] Environment : IUpen Area |
[Location of FXH Statior: Location of FXM Station :
& Nearest Paint to Victim Assignment/&llotment & Nearest Point to Victim Assignment/&llotment
€ Gravity Point of XM Service Area " Gravity Point of FXM Service &rea
€ Following Point " Following Point
Latitude(Dea ) Lonaitude(Dea ] : LatitudeDeqg.|: Longitude(Deg | :
o [0 o o

Figure 3.151. Spreadsheet of found victim digital assignments/allotments

ME victim Assignment ; Allotment - | Ellil
‘ ak I Cancel I ‘
1Dst |STname |STIat_deg |STIOn_deg |Sth_ag| |T><Freq |F'0wer_eir|: |Azimuth |Elevati0n
| 2370 BCTURDZ21 396750 43.BBE7 200 1836480 100 1]
| 2371 BCTURDZ22 331917 433917 200 183.6480 11 a
| 2375 BTTURDT 372917 41.7167 20 184.5000 1001 a
| 2377 BTTURDZ2 376750 431167 200 177.5000 1001 a
| 2378 BTTURD21 38.0000 43,2667 200 177.5000 1001 a
: ~ 191.5000
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Figure 3.152. Sample output of FXM2DBCBT interference calculation

x
Interferer Station
. ———————————— ‘ADLLHEI Frg[MHz] |Location |Pulanzallm Cls-sh
Interferer Station
1 184.0000 044E2930 39N0130 ¥V FB

Frg(MHz] |anatiun ‘Pulalizatim| Cls-sti

|Nn |ID:t ‘ADM |ETHY|Name ‘ADI-LHE\
1| 2372 IRN__IRN__ FBIRNTUR1 184.0000 044E2930 39HO130 ¥V FB

Victim AssignmentsAllotments :

|Emed\h‘ |ENFSmax PMmin PMlimit

58.889 35.580 23.30m78 4.771000
58.889 26.510 33.379060 4.771000
49.299 -21.932 ¥1.231064 | 4771000
48963  -43.289 92252718 4. 771000
48.963  -44.643 93.606622 4.771000
49.623  -31.817 81.440165 4771000

Wictim Assignments/Allotments :

ADM ‘ETRY|Nams |ADM_REF‘N“““ Blang (s |FrqlMHz] |FMmin TP Location |P|

Type |Entry |Code

TUR TUR BCTUROZ BCTURDZ G51 L 183.6480 0D44E1833 39N4024 V

TUR TUR BCTUROZ BCTURDZ GS1 183.6480 043E2535 39N1418 |V

TUR TUR BTTURO1 BTTURD1 GT1 184.5000 DA1ES247 37N3847 |V

TUR TUR BTTURODZ BTTURDZ GT1 1775000 043E0700 38MN1220 V
177.5000 043E3612 38N0908 V

TUR TUR BTTURO2 BTTURDZ2 GT1
TUR TUR BTTURO3 BTTURD3 GT2 191.5000 042E0830 39N5500 H
i

[t M
oo ee o s

5"|U"|““-’|N‘—‘
RIS I

\_E
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The column “PM min” reports an interference case and can be identified visually by a red
background among the other values in this column.

The information displayed in the result spreadsheets can be presented as a reported (and
saved in a file) with the HTML format by using the “Report” push button.

FXM2ABT: This item calculates interference caused by a station in fixed or land mobile
service to analogue TV assignments. All stations (in conformity with GE06 Plan) will be
listed in a spreadsheet and users may select the concerned station, using a mouse left click
on the record-select column of this spreadsheet. When the wanted station has been
selected, a dialogue box will appear for the user to specify values for: the search radius,
searching frequency range, percentage of time, limiting margin, environment and
implementation of receiving antenna discrimination (see Figure 3.153). Once values for
the calculation parameters have been specified, a spreadsheet displays a list of all victim
analogue broadcasting assignments that meet the conditions and users may select some or
all of them for the next calculation step by a mouse left click on the record select column
(similar to Figure 3.154). When the OK button is pushed, calculation starts and a progress
bar is displayed. Interference is calculated at each service area test point of victim
assignments and the maximum value of interference is considered among all test points.
For this purpose, at each test point of the victim assignment, the power sum value of UFS
(Usable Field Strength value calculated by service area function) and nuisance field
strength value is calculated. The nuisance field strength value is subtracted from the value
of UFS to give the Margin. The maximum value of Margin among test points is
considered and compared with the limiting Margin.

Finally, a spreadsheet lists the victim assignments with their country and administration
code, maximum value of margin and relevant test point, nuisance field strength value and
wanted field strength. The first row of this spreadsheet contains summary information
about the wanted station. Figure 3.155 displays a sample output of the FXM2ABT
interference calculation.



Figure 3.153. Spreadsheet of interferer stations in fixed and land mobile services
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Figure 3.154. Spreadsheet of found victim analogue assignments
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Figure 3.155. Sample output of FXM2ABT interference calculation

B
Interferer Station : alogue BT x|
T Interferer Station :
No [IDst |ADM |CTRY‘Name |ADM_REF|qu[MHz] ‘anatiun P Il:l:;—:
2394 IAN__ IAN_ FXIRNTUR4 462.0000 044E2430 38N4700 ¥ Name ‘ADM_REF Frq[MHz] |Location Polarizatiol| Cls-
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»
“ictim Analogue Assignments :
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Noti Margil TP P
No |ADM |ETHY|Name |ADM_HEF|T:D':E Frg(MHz) | "argin Max |Pu|anzallul L¥ |Emw |UFs |NFs Margin Ma_,lgin
TUR TUR BTTUROD 602 482.0000 043E5523 3BN4643 V K mi
0 65.354 69.516  81.237: 12003978 0.500000

Report |

The column “Margin max” reports an interference case and the red background identifies
it visually from the other values in this column.
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The information displayed in the result spreadsheets can be presented as a report and
saved in the HTML format by using “Report” the push button.

BCBT2FXM: this item calculates interference caused by an analogue TV assignment or a
digital BCBT Plan Entry to stations in the fixed or land mobile services. All broadcasting
assignments/allotments (in conformity with GE06 Plan) will be listed in a spreadsheet and
the user may select the concerned assignments/allotments, using a mouse left click on the
record-select column of this spreadsheet. When the wanted broadcasting assignment
/allotment has been selected, a dialogue box will appear for the user to specify values for:
the search radius, search frequency range, percentage of time, protection margin limit,
environment and implementation of receiving antenna discrimination (see Figure 3.156).
All linked assignments and/or associated allotment belonging to the wanted digital
broadcasting assignment/allotment, based on its plan entry code, are considered by the
software for the calculation of nuisance field strengths. Once the calculation parameter
values have been specified, a spreadsheet lists all victim stations in the fixed or land
mobile services that meet the conditions, from which users may select some or all of them
for the next calculation step by a mouse left click on the record select column (similar to
the Figure 3.157). When the OK button is pushed, the calculation starts and a progress bar
is displayed. Interference is calculated at receiving stations, or at each service area test
point of victim stations, and the maximum value of interference is determined by
comparing the values from all test points. For this purpose, the nuisance field strength
value is subtracted from the minimum median field strength at each test point to give the
protection margin. The minimum value of protection margin is considered and compared
with the protection margin limit. In the generic case for FXM stations, the interference
field strength generated by TV assignment\allotment is compared with the maximum
allowed interference level, which is calculated based on the GE06 Agreement (GEO06,
Appendix to Annex 4.2).

Finally, a spreadsheet lists: the victim stations with their country and administration code,
minimum protection margin/ the interference field strength generated by TV assignment
or allotment (INTFS) subtracted from the maximum allowed interference level (E) and
relevant test point, nuisance field strength value and minimum median field strength. The
first row of this spreadsheet contains a summary of information about the wanted
broadcasting assignment/allotment and its linked assignments and/or associated allotment.
Figure 3.158 displays a sample output of the BCBT2FXM interference calculation.

Figure 3.156. Spreadsheet of interferer digital/analogue broadcasting assignments/allotments
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Figure 3.157. Spreadsheet of found victim stations in fixed or land mobile service
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Figure 3.158. Sample output of BCBT2FXM interference calculation
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hnin_E NF5max. (PMmin, i

- INTFSmax| [E-INTES Imin
81.761 8.293 73.468152
21.778 46.477 -24.698645

The column “PM min” reports an interference case and the red background identifies it
visually from the other values in this column.
The information displayed in the result spreadsheets may be presented as a report and
saved in the HTML format by using the “Report” push button.
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3.4.2.12.4.2. GEO6 Interference From sub-menu of DEM view
Under this sub-menu different scenarios of interference calculations have been implemented for
the broadcasting assignments/allotments and stations in the fixed and land mobile services in
GEO06 Plan. The following items have been designed for this sub-menu:
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BCBT2DBCBT: This item calculates interference to a digital BCBT
assignment/allotment caused by analogue TV assignments or digital BCBT Plan Entries.
All digital broadcasting assignments/allotments (in conformity with GE06 Plan) will be
listed in a spreadsheet and the user may select the victim assignment/allotment, using a
mouse left click on the record-select column of this spreadsheet. When the victim digital
broadcasting assignment/allotment has been selected, a dialogue box will appear for the
user to specify values for the search radius, search frequency range, percentage of time,
protection margin limit, environment and implementation of receiving antenna
discrimination (see Figure 3.159). Once the values for the calculation parameters have
been specified, a spreadsheet lists all interferer broadcasting assignments/allotments,
meeting conditions, from which the user may select some or all of them for the next
calculation step by a mouse left click on the record select column (similar to Figure
3.160). When the OK button is pushed, the calculation starts and a progress bar is
displayed. Interference is calculated at each service area test point of victim assignment,
or at each test point of victim allotment, and the maximum value of interference is
determined by comparing values at all test points. For this purpose, the combined
nuisance field strength value is subtracted from minimum median field strength at each
test point to give the protection margin. The minimum value of protection margin is
considered and compared with the protection margin limit. All linked assignments and/or
associated  allotment belonging to the interfering digital broadcasting
assignment/allotment, based on its plan entry code, are considered by the software for the
calculation of nuisance field strengths.

Finally, a spreadsheet lists: the interferer assignments/allotments and their linked
assignments and/or associated allotment with their country and administration code,
minimum protection margin and relevant test point, combined nuisance field strength
value and minimum median field strength. The first row of the spreadsheet contains
summary information about the victim broadcasting assignment/allotment. Figure 3.161
displays a sample output of the BCBT2DBCBT interference calculation.

Figure 3.159. Spreadsheet of victim digital broadcasting assignments/allotments
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Figure 3.160. Spreadsheet of interferer digital/analogue broadcasting assignments/allotments
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Figure 3.161. Sample output of BCBT2DBCBT interference calculation
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The column “PM min” reports an interference case and the red background identifies it
visually from the other values in this column.

The information displayed in the result spreadsheets may be displayed as a report and
saved in the HTML format by using the “Report” push button.

e BCBT2ABT: This item calculates interference to an analogue TV assignment caused by
analogue TV assignments or digital BCBT Plan Entries. All analogue TV assignments (in
conformity with GEO6 Plan) will be listed in a spreadsheet and the user may select the
victim assignment, using a mouse left click on the record-select column of this
spreadsheet. When the victim broadcasting assignment has been selected, a dialogue box
will appear for the user to specify values for: the search radius, search frequency range,
percentage of time, limiting margin, environment and implementation of receiving
antenna discrimination (see Figure 3.162). Once the calculation parameters have been
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determined, a spreadsheet lists all interferer analogue TV assignments or digital BCBT
assignments/allotments, that meet the conditions, from which users may select some or all
of them for the next calculation step by a mouse left click on the record select column,
(similar to Figure 3.163). When the OK button is pushed, the calculation starts and a
progress bar is displayed. Interference is calculated at each service area test point of
victim assignment and the maximum value of interference is determined by comparing
the values from all test points. For this purpose, at each test point of the victim
assignment, the power sum value of UFS (Usable Field Strength value calculated by
service area function) and nuisance field strength value is calculated. The nuisance field
strength value is subtracted from the value of UFS to give the Margin. The maximum
value of Margin among test points is considered and compared with the limiting margin.
All linked assignments and/or associated allotment belonging to the interfering digital
broadcasting assignment/allotment, based on its plan entry code, are considered by the
software for calculation of nuisance field strengths.

Finally, a spreadsheet lists: the interfering assignments/allotments and their linked
assignments and/or associated allotment with their country and administration code,
maximum value of margin and relevant test point, nuisance field strength value and
wanted field strength. The first row of this spreadsheet contains a summary of information
about the victim TV analogue assignment. Figure 3.164 displays a sample output of the
BCBT2ATYV interference calculation.

Figure 3.162. Spreadsheet of victim analogue broadcasting assignments

RES
o x|
Search Radius (km) :
1Dt | 5Thame |5Tlat_deg [STlon deg [Sthoagl | Tifheg [P : - ol AD_DIE_
ZARE BT TER o] 302750 117250 20 1845000 reauency flange (MHz): !
— Interferer Time Percentage (15 50) # : [T~
| 237 BTTUROD /N7 437EEm 20/ 482.0000 I Rceiving Aneesa Disoaination
2347 BLI NJEM 306500 15 4000 376 1845000 75 nanEn
| 2357 CHAMBIKASSER 352167 66833 375 1845000 154 ol
| 2363 DEMNATE HM7ams 70167 30 173500038 Entorment: [openes 3]
| 2350 EL MAGRUN 34333 20133 375 1845000 79
| 2361 ELOM&RIA 2667 3033 375 18450000 1| | Loceion o o St
| 2379 GOYNIA B4ESO0 184667 75| 186.0000] 5| | easst Pt toVictm Assigrmert/Alidmen
| 2346 GHERZa 30,5000 143333 30| 1845000 51 (‘:: P ‘
| 237 0000w BO16E7 167500 375 186.0000 o e
| 2358 KSARELBOUKE  358RE7| 27667 375 1845000 3 r p
| 2342 MaRADAH 295333 19.25m0 150 1845000
|

Figure 3.163. Spreadsheet of interferer digital/analogue broadcasting assignments/allotments
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Figure 3.164. Sample output of BCBT2ABT interference calculation
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Report

The column “Margin max” reports an interference case and can be identified by red
background among other values in this column, visually.

The information displayed in result spreadsheets can be reported in a file presented in a
report-style with the HTML format by using “Report” push button.

FXM2DBCBT: Item to calculate interference to a digital BCBT assignment/allotment
caused by stations in fixed or land mobile service. All digital BCBT
assignments/allotments (in conformity with GE06 Plan) will be listed in a spreadsheet and
users could select the victim assignment/allotment, using a mouse left click on the record-
select column of spreadsheet. When the victim assignment/allotment selected, a dialogue
box will appear to determine the search radius, searching frequency range, percentage of
time, protection margin limit, environment and implementation of receiving antenna
discrimination. In the case of interferer mobile station or typical station, there are three
possibilities as nearest point to victim assignment/allotment, gravity point of service area
and user defined location as displayed in Figure 3.165. Once the calculation parameters
determined, list of all interferer stations in fixed and mobile services, meeting conditions,
is listed in a spreadsheet which users can select some or all of them for next calculation
step by mouse left click on record select column, Similar to the Figure 3.166. Calculation
starts and relevant progress bar is displayed if OK button pushed. Interference is
calculated at each service area test point of victim assignment or at each test point of
victim allotment and the maximum value of interference is considered among all test
points. For this purpose combined nuisance field strength value is subtracted from
minimum median field strength at each test point to give protection margin. The
minimum value of protection margin is considered and compared with protection margin
limit. Finally, the interferer stations in fixed and mobile services with their country and
administration code, caused minimum protection margin and relevant test point, caused
combined nuisance field strength value and the minimum median field strength are listed
in a spreadsheet below the general information of victim digital assignment/allotment.
Figure 3.167 displays a sample output of FXM2DBCBT interference calculation.
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Figure 3.165. Spreadsheet of victim digital assignment/allotment
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Figure 3.166. Spreadsheet of found interferer stations in fixed and land mobile services

=101 x|
Cancel |

[Ing= | STname | STlat_deg | STlon_deg | Sth_ag|| Txlreg | Power_eip |.-’-‘-.2imuth| Elervation |.~’-‘«NTgain
2379 FxXIRMTUR3 377500 45 0833 20 1900000 10 0 i
: FRIRMTR 29,0250 444917 20 184.0000 10 0 ]

Figure 3.167. Sample output of FXM2DBCBT interference calculation
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The column “PM min” reports an interference case and the red background identifies it
visually from the other values in this column.

The information displayed in the result spreadsheets may be presented as a report and
saved in the HTML format by using the “Report” push button.

FXM2ABT: This item calculates interference to an analogue TV assignment caused by
stations in the fixed or land mobile services. All analogue TV assignments (in conformity
with GEO6 Plan) will be listed in a spreadsheet and the user may select the victim
analogue TV assignment, using a mouse left click on the record-select column of this
spreadsheet. When the victim analogue TV assignment has been selected, a dialogue box
will appear for the user to specify values for: the search radius, search frequency range,
percentage of time, limiting margin, environment and implementation of receiving
antenna discrimination (see Figure 3.168). Once values for the calculation parameters
have been specified, a spreadsheet lists: all interfering stations in the fixed and land
mobile services that meet the conditions, from which users may select some or all of them
for the next calculation step by a mouse left click on the record select column (similar to
the Figure 3.169). When the OK button is pushed, the calculation starts and a progress bar
is displayed. Interference is calculated at each service area test point of victim assignment
and the maximum value of interference is determined by comparing the values at all test
points. For this purpose, at each test point of the victim assignment, the power sum value
of UFS (Usable Field Strength value calculated by service area function) and nuisance
field strength value is calculated. The nuisance field strength value is subtracted from the
value of UFS to give the Margin. The maximum value of Margin among test points is
considered and compared with the limiting margin.

Finally, a spreadsheet lists: the interfering stations in the fixed or land mobile services
with their country and administration code, maximum value of margin and relevant test
point, nuisance field strength value and wanted field strength. The first row of this
spreadsheet contains a summary of information about the victim analogue TV assignment.
Figure 3.170 displays a sample output of the FXM2ATYV interference calculation.

Figure 3.168. Spreadsheet of victim analogue assignment

IRI=TEY
Cancel
IDst |5Thame  [STlat deg [5Tlon_deg |Sthadl | T><r - . x|
| 2368 BTTESTA] 302750 11,7250 N e
. SR BTTURDD 388417 437633 20 | Seach Radis (km): [i05
2347 Bl MJEM 30,6500 15,4000 s
| 2957 CHAMBIKA 352167 86073 375 | Fieauency Renge () [2
| 2369 DEMMATE 1 7333 7 O1ET a0 -| Interferer Time Percentage (1-> 50) # : [1
i 2350 EL MAGRUI 31.4333 201333 wFs I™ Receiving Antenna Discrimination
: 2361 EL OMARLA 36.2B67 30333 aF5 Limiting Margin (dB) : |0.5
| 2329 GDYMIA 545500 18,4667 wFs
| 2346 GHERZA 30,5000 14,3333 o - Enviranment : IDDen Area ‘I
2328 JODLOW R0.1EEY 16.7500 wFs
- 2358 KSARELBI  35.8567 27667 375 | [Locationof FXM Station:
| 27942 MARADAH 20 5373 19,2500 180 - o Nearlasl P?Ink to Yictim As_mgnmenUAIInlment
— " Gravity Point of FXM Service Area
il—l " Following Point
Latitude{Deg LongtudelDeq.]:
I° I°
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Figure 3.169. Spreadsheet of interferer stations in fixed and land mobile services

-l
’T‘ Cancel |
1Dzt |STnarne |STIal_deg | STlan_deq |Sth_ag| |T><freq |F'ower_eir|:| |Azimuth |EIevation|ANTgain
| 2395 FxIRNTURS 38,5280 44 BEEY 20 484.0000 10 a a a
| 2394 FxIRNTLR4 38,7833 44 4083 200 4820000 10 a a ]
| 290 FRGEOTURT 41.7917 432917 20 474.0000 10 a a

Figure 3.170. Sample output of FXM2ABT interference calculation

< x
Wictim Analogue Assignments : ztim Analogue Aszignments :
1D st |ADM |CTHY Hame |ADM REF Nollce Frg(MHz] | Location Polarizatio ﬂmt:e |qu[MHz] |Localion |Polalizaliol
2387 TUR TUR BTTUROO 482.0000 043E4700 38N5030 ¥V G02 482.0000 043E4700 38M5030 V
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Interferer Stations : Interferer Stations :
Motice _ Margin max TP | | |Malgin Margin
No |IDst |ADM |CTHY Name |ADM_HEF e Cls-stn | Frg(MHz) Location Emw/ UFS NFS man limit
1| 2395 IRN  IRN  FXIRNTURS FX 4840000 0D43E5334 38N413 66.675 69.029 75682 7.503005 0.500000
2| 2394 IRN  IRN  FXIRNTUR4 4820000 043E5523 38M464 65.354 69.516 81.237 12.003978 0.500000
3

2383 GEO | GEOD FBGEOTUR1 4740000 043E4700 38N510 21.099 67.803  -51.261 0.000000 0.500000

The column “Margin max” reports an interference case and the red background identifies
it visually from the other values in this column.

The information displayed in the result spreadsheets can be presented as a report and
saved in the HTML format by using the “Report” push button.

BCBT2FXM: This item calculates interference to a station in the fixed or land mobile
services caused by analogue TV assignments or digital BCBT Plan Entries. All stations in
fixed or land mobile service (in conformity with GE06 Plan) will be listed in a
spreadsheet and the user may select the victim station, using a mouse left click on the
record-select column of this spreadsheet. When the victim station has been selected, a
dialogue box will appear for the user to specify values for: the search radius, search
frequency range, percentage of time, protection margin limit, environment and
implementation of receiving antenna discrimination (see Figure 3.171). Once the values
for the calculation parameters have been specified, a spreadsheet lists all the interfering
broadcasting assignments/allotments that meet the conditions, from which users may
select some or all of them for the next calculation step by a mouse left click on the record



select column (similar to Figure 3.172). When the OK button is pushed, the calculation
starts and a progress bar is displayed. Interference is calculated at receiving stations or at
each service area test point of victim stations and the maximum value of interference is
determined by comparison of the values of all test points. For this purpose, the nuisance
field strength value is subtracted from minimum median field strength at each test point to
give the protection margin. The minimum value of protection margin is considered and
compared with the protection margin limit. In the generic case for FXM stations, the
interference field strength generated by TV assignment\allotment is compared with the
maximum allowed interference level which calculated based on GEO06 Agreement
(Appendix to Annex 4.2). All linked assignments and/or associated allotment belonging
to the interfering digital broadcasting assignment/allotment, based on its plan entry code,
are considered by the software for the calculation of nuisance field strengths.

Finally, a spreadsheet lists: the interferer assignments/allotments and their linked
assignments and/or associated allotment, their country and administration codes,
minimum protection margin/ the interference field strength generated by TV
assignment\allotment (INTFS) subtracted from the maximum allowed interference level
(E) and relevant test point, nuisance field strength value and minimum median field
strength. The first row of this spreadsheet contains a summary of information about the
victim station. Figure 3.173 displays a sample output of the BCBT2FXM interference
calculation.

Figure 3.171. Spreadsheet of victim station in fixed or land mobile service

$ME Select Dne Yictim FXM Station O] x|
([nE=S | SThame | S5Tlat_deq | S5Tlon_deg | Sth_aal | T¢iren [Pamer sirn | dzimith [Flaal
2372 FEIRNTURT 390250 444517 g Interference Calculation Paramet x|
| SHIFBGEOTURT 417917 43.2917 2 ,
| 233 FBGEOTURT 417917 432917 2 [ 400
] 50iHT PRE EMP|  53.4486 22258 27| Frequency Range MHz): |8
] 102;HT PRE EMP|  53.4486) 22258 47| Interferer Time Percentage (1 -> 50) # : [10
| 1334 " TRAFFIC LIG B1.6019 -3.0708 a7, I~ Receiving Antenna Discrimination
| 1488 * TRAFFIC LIG B1.6019 -3.0708 37.|  Protection Margin Limit (4B): [6
] 1140 :ACHEIM HILL,  57.4672]  -4.2828 37
] 1486 RDOWM AMD| 57.4267 -4.3319 7. Environment : [Open Area ~|
] 1138 .ACHKIM HILL,  57.4672]  -4.2828 37
] 1333 RDOWM &MD| 57.4267 -4.3319 37 o ‘ _
] 1136 ACHKIM HILL,  57.4672]  -4.2828 37 e
[« | '
[ongitude(Veq.|
[L
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Figure 3.172. Spreadsheet of found interferer digital/analogue broadcasting assignments/allotments

EME
ADC

Interferer Assignments / Allotments

0K I Cahcel

=10l x|

1Dst |5Tname |5Tlat_deg |STI|:un_deg |Sth_ag| |T><freq |F'nwer_eir|:u |f—'«zimuth |Elevation
] 2380 BTTURDA1 412167 423333 20 4740000 1001 i
] 23091 BTTURD42 | 41.2917| 41 BEE7 20 4740000 1001 0
] 232 BTTURD43 | 408583 420833 20 4740000 1001 0
] 2304 BTTURDS] | 403917 432917 200 4740000 1001 0
AR BTTUROD |B417 437833 20 4820000 10071 i
] - BTTURO44 474.0000
- BTTURO52 - 474.0000

Figure 3.173. Sample output of BCBT2FXM interference calculation

GEOG Interference FXM from BC-BT

X
x|

Wictim FrM Stations

1Dt ‘ADM |CTHY| Hame

Motice
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No
1

2383 GED GED FBGEOTUR1

Tvpe
- 476.0000 043E1730 41N4730

hi ocation Polarizatiol

Syz
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|S_vs
Type2

Typs
_ e .
»

Fieport

Interferer Azzighments AAllotments :
No |wiL ‘AS}AL|ADM |ETHY |Name |ADM7HEF7ID iafiteg | Ak A“"ig"|Fm[MHz] |F itisficte sstapmentisi{ b=l
Type |[Entiy |Code
ilw A5 TUR TUR BTTURDA1 BTTURD4T | GT1 4L 4740 gy — [NFSmax. |PHMmin.
. N-ID L£ Emin_E INTFS E-INTES Imi
2]L  AS TUR TUR BTTURD42 BTTURD42 | GT1 4L 474.0) may | [E min
3L A5 TUR TUR BTTURD43 BTTUR(43 | GT1 4L 4740 ( [TURDA [ 50.0 21778  34.8370 -13.058343
4L AL TUR TUR BTTURD44 BTTURD44 GT2 F 4740 ( [TUR04 | 50.0 21.778|  34.837| -13.058343
5lw AS  TUR TUR BTTUROD 602 0 4820000 ( | TURO4 | 50.0 21.778 -13.058943
TURD4 | 50.0 21.778
M I

I TEpO |

The column “PM min” reports an interference case and the red background identifies it
visually from the other values in this column.
The information displayed in the result spreadsheets may be presented as a report and
saved in the HTML format by using the “Report” push button.



3.4.2.12.5. Agreement item in Coordination menu of DEM view

The item “Agreement” in Coordination menu enables the entry of user-defined agreements which
may be used for border coordination through the “Border” item in Section 3.4.2.12.6. Each
agreement consists of two parts; header and technical characteristics. Figure 3.174 displays the
entry mask for user-defined agreements.

Figure 3.174.a) User-defined agreement entry mask and b) List of countries which could be selected

I E

ABw-Auba .A_|

Name.l Sewme.l _I Wb | AFG-Afghaniztan (Islamic State of]

Countiies | _I AFS-South Africa [Republic of] _J
AGL-Angola [Republic of]

Model: | 1 'I Type: (& = Cancel Ald-Anguilla

e | _I ALB-Albania [Fepublic of]
ALG-algeria [People's Democratic B epublic of]
ALS-flaska [State of), United States of America

’— AMS-Saint Paul and Amsterdam lslands
ﬂ ﬂ e ﬂ M ﬂ ﬂ E AMD-Andona [Pricipality of]

ADEWestem 5ahara

}LnFrEq (MHz) }H\qu (HHz] IF’rElEDuntnes }P\FS[dEqu] IEBF\[km] }EHF’[dBW] IEmErgEnDy ARG -Argertne Republic

ARM-Armenia [Republic of]
ARS-5audia Arabia [Kingdom of]
ASC-Azcension

ATA-Antartic

ATG-Antigua and Barbuda
ATH-MNetherlands Antilles
ALS-Australia

AUT-Austria

AZE -Azerbaijani Bepublic
AZR-Azores

B-Brazil [Federative Fepublic of] L‘
L T R S AT SO

ﬂ j ’TI Cancel |

(a) User-defined agreement entry mask (b) List of selectable countries

The header part of entry mask defines: the agreement name, incorporated countries, included
radiocommunication service(s), propagation models and category of agreement. Currently,
SMS4DC employs P.1546 and Free Space propagation models for border calculation based on
user-defined agreements. Only one propagation model per agreement can be selected using the
button, on the right panel of the entry field. Multiple countries can be selected to be added to the
list of member countries by pushing the button on the right side of the entry field. The following
categories can be set using two combo boxes; Mode and Type. Table 3.6 presents the available
categories for definition of agreements. The software is installed without any border agreements,
therefore the agreement table will be blank (see Figure 3.174) until the user defines an agreement.

Table 3.6. Available categories for user-defined agreements

Mode Mode 1 Mode 2
Service Land Mobile Fixed Land Mobile Fixed
Frequency" All Frequencies Below 1GHz Above All Frequencies Below 1GHz
1GHz
Type A A A A B No type is applicable
Model P.1546 | Free Space | P.1546 | Free Space - P.154 | Free Space P.1546 | Free Space
6
Contourtype | cpr | cBrR | CBR | cBR | CONMNON) x| Xokm X-km | X-km

(D: The actual frequency range of agreement is the combination with the propagation model frequency range
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The contour type, used in Table 3.6, will be explained in Section 3.4.2.12.6. The content of the
spreadsheet, in the lower part of agreement entry mask, varies for different categories of
agreement. All fields in the spreadsheet are editable, except AgID. Editing of the field
“PrefCountries” is managed by the push button “Preferential Countries” at the bottom of the
entry mask. Table 3.7 describes the spreadsheet data (entry) fields and shows what type of
agreement configuration causes them to be presented to the user.

Table 3.7. Description of fields used in the spreadsheet

Field name Description Category
Mode | Type
AgID The ID number of an agreement in the database. All All
LoFreq,HiFreq | The lower and upper edge of the applicable frequency range (MHz). All All
PrefCountries The list of preferential countries. If this cell in relevant row or the row is selected, 2 -
the “Preferential Countries” push button can be used for choosing and inserting
data in this cell.
PIFS Permissible Interference Field Strength. This value (in dBuV/m) is compared with | All A
the calculated field strength value to determine whether or not coordination is
necessary.
CBR The CBR (Cross Border Range), in km, is the distance beyond the national border 1 A
used to establish a contour of points. The distance of any point on this contour to
the border, along the line connecting to the concerned station, will be identical and
equal to CBR (see Figure 3.175).
X-km The X-km, in km, is the distance beyond national border used to establish a contour | 2
of points. The nearest distance of any point on this contour to the border will be
identical and equal to X-km (see Figure 3.175).
CoordDist1 The coordination distance used where the summation of station height, above sea 1 B
level, and antenna height, above ground level, is less than 300 metres.
CoordDist2 The coordination distance used where the summation of station height, above sea 1 B
level, and antenna height, above ground level, is over 300 metres.
ERP The Effective Radiated Power (ERP), in dBW, of reference transmitter, used for All A
field strength calculations (except in type B, mode 1).
Emergency The code indicating the operation type for the frequency band, 1 for emergency and | All All
0 for normal operation modes. This field is available for all categories of
agreement.

A set of standard toolbar buttons is provided for browsing the content of user-defined
agreements. These buttons are explained in Table 3.8. The modify push button may be used to
modify the displayed agreement. The values entered in the spreadsheet will be saved in the
agreement directly, without need to push the save button.
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Table 3.8. Toolbar push buttons provided for browsing of user-defined agreements

Description

Push buttons to load entry mask with the first agreement.

Push button to load entry mask with the previous agreement.

Push button to load entry mask with the next agreement.

Push buttons to load entry mask with the last agreement.

Push buttons to reset the dialogue box for addition of a new agreement.

Push buttons to delete the current agreement.

Push buttons to save a modified or new agreement. Pushing this button is necessary after any
modification to the header part.

o= [E = == E

3.4.2.12.6. Border coordination item in Coordination menu of DEM view

The item “Border” in the menu of Coordination performs the border coordination calculations for
concerned stations in the fixed or land mobile radiocommunication services, in accordance with a
known bilateral/multilateral agreement. The term “border coordination” refers to procedures
involving various types of field strength calculation beyond a distance from the country border.
This field strength has to be calculated when the CBR (Cross Border Range) and X-km
categories are used to construct the contour. The CBR contour is the locus of points where their
distances to the border, along the line connecting points to the concerned station, are identical.
The x-km contour is the locus of points where their nearest distance to the border is set at an
agreed value of x km. Figure 3.175 compares these categories.

Figure 3.175. Categories of contour definition for field strength calculation in border coordination

N\ Contour \ Contour

Station \ Station \
e \ ® \
\ 1
~a 1
Border -7 Border -7
-
/ 2 X—km
N | = < = = from border
(a) Method of CBR (b) Method of X-km

Information concerning reference bilateral/multilateral agreements may be entered into the
SMS4DC database from the item: “Coordination->Agreement” in Database menu.

After selecting this item, a spreadsheet is opened of the fixed and land mobile stations in the
database. The user is able to select one station by a mouse left click on the relevant row of the
record select column. By pushing the OK button below the spreadsheet, SMS4DC searches the
database for applicable border agreements (with their reference calculations) to be used for the

175



selected station. Figure 3.176 displays a sample spreadsheet of stations in the fixed and land
mobile services.

Figure 3.176. Spreadsheet of stations in fixed and land mobile service

=loix
0K I Catcel ”

CoordReqlD] 141 | 102 44 28] 41| 40| |
| 4228 2000.0000 Fx 0/ 'YEMF<2 YYEM 47.2833 162750 |
| 4235 E000.0000 Fx 0/ YEMF=T1 YEM 46.0083] 151833
| 4227 2000.0000 Fx 0/ *YEMFR YEM 46,9500  15.9250
] 4240 150.0000 FB 0/ 'YEMFEZ YEM 47.7750)  15.2000

4233 150.0000 FB 0/ *YEMFBT YEM 481917 15.0167

3865 830.6250 FB

=]

TP106067353

| 28B4 BE0.0000) Fe 0/ TPOBOEES4E  MRC

| 474% 1600000 ML 0 TMPMLAGRT  THP 1253417 -8.7833
| 4232 280.0000) Fe 0 TMP FaGR3  TMP 125.0667 84.8917
_ 4231 4000.0000 Fx 0/ TMP F<aGR1 TMP 1256.2333 -5.1000
| 42300 160.0000 FB 0 TMP FBAGRT  TMP 126.1500 92832
_ 3862 7335000 Fe 0

<] |

TAIF ARS 40.8167 21467 vI
L3

If an applicable agreement (or agreements) is found, they will be displayed in a subsequent
spreadsheet. The applicability of agreements will depend on the frequency, country and service
type of the selected station. Several informative fields, such as: code of participating countries,
services included and contour definition category, are presented for each agreement displayed. A
blank spreadsheet means that no applicable agreement exists.

Figure 3.177. An example of applicable agreement to the selected station

-I5ix
(]9 I Cancel ”
I |Ag|D |AgName | Countries | Service | Model | Tvpe | FropModels | LoFreq | HiFreg

JE TMPIMNST  IMS_THMP  Fe LM 14 REC-1546 100.0000  170.0(

After choosing one of the presented applicable agreements, the search radius will be requested as
additional criteria. Once the search radius has been specified, a dialogue boxes will be opened.
There are different types of dialogue box depending on the type of accepted propagation model in
the agreement and class of selected station. In the case of a selected station in the land mobile
service, a dialogue box will be opened to determine the location of the mobile station in order to
conduct the field strength calculation (see Figure 3.178a). In addition to the mobile station name,
the user has to decide the location of mobile station in one of the following situations: the centre
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of circular service area, the closest distance to the concerned country or a specific point inside the
service area.

Figure 3.178. a) Dialogue box of mobile station location and b) ITU-R P.1546 propagation model parameters
¢) Search area determination

ITU-R P.1546 Parameters ] x|
Location of Mobile Station x|

DK,
Station Mame : ITMPML‘QGH‘I Tirne[1 = 301 Location(1 -» 93)# E arth Curvature _
Affected Country : IINS I 10 I 50 I 1.3333333333 Cancel |

[T Land/Sea disc. Recaiver Heightim]

&' Mobile in Center of Service Area [T Clearance &ngle I 3

" Mobile in Closest Point of Service Area to Border
" Muabile in Follawing Poit :

Longitude:|125E2D3U Latitude : |DBS4?‘DD
ar. Cancel .
- —l (b) Propagation model parameters

L ——

Search Radius (km] : |2UU
|

(c) Search area determination

Service Erveiranment
IMDbiIe, Urban j ILIrban Area j

(a) Dialogue of mobile station location

This dialogue box will be repeated for any neighbouring country inside the circular search area
around the selected station. In the case of using the ITU-R P.1546 propagation model, another
dialogue box will be opened to set values for the model’s parameters such as: time percentage,
search frequency range, k-factor and type of environment and receiver height (see Figure
3.178b).

After finishing the calculations and closing the progress bar, the result dialogue box will be
displayed. The wanted station information is displayed above the result dialogue box while the
calculation results are listed in the lower table. The fields representing the calculation results are
different for the different categories of calculation contour (CBR or X-km) and selected station.
Figure 3.179 displays these different result dialogue boxes, created for different scenarios of
border calculation. Table 3.6 describes the fields used in the different result dialogue boxes
displayed in Figure 3.179.
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Table 3.9. Description of fields used to represent results of border calculation

Type of Agreement
Frequency Requiring Preferential
Field Description coordination Frequency
a};)lf?: AénI;M;I?d Type B: FX LM in all frequency
X bl | above IGHz | and FX below 1GHz
Frequency Frequency under investigation X X X
TX or RX Mode of frequency under investigation X X X
Concerned countries | Countries likely to be affected by a X X X
station in another country
Max. Eb Maximum field strength on border line X X
Max. Eb location The location of maximum Eb X X
DistB Distance of wanted station to the
. . X X
maximum Eb location
Max Ec Maximum field strength on CBR (Figure X
3.175)
Max. Ec location The location of maximum Ec X
DistC Distance of wanted station to the X
maximum Ec location
Max Ex Maximum field strength on X-km
. X
contour (Figure 3.175)
Max. Ex location The location of maximum Ex
DistX Distance of wanted station to the X
maximum Ex location
PIFS Permissible Interference Field Strength x X
in accordance with agreement
CBR Cross Border Range in accordance with X
agreement
X-km Contour of X km beyond wanted country X
border line
Min. DistB Minimum distance of wanted station to
. X
the border line
Min DistB location The location of maximum Eb X
Coord. Dist. Minimum permitted distance to the
border (from agreement) for comparison X
with MinDistB
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Figure 3.179. Border coordination result windows for different type of wanted-victim stations configuration
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Users are able to generate and store an HTML report of any type of results by pushing the
“Report” button in the bottom of the result dialogue box.

3.4.2.12.7. HCM Agreement item in Coordination menu of DEM view

The item “HCM Agreement” in the menu of Coordination, performs the coordination
calculations for concerned stations in the fixed or land mobile radiocommunication services, in
accordance with Harmonized Calculation Method (HCM) agreement. This function needs the
path of relevant maps (TOPO, MORPHO, BORDER) in appropriate format. The path should be
specified in a file which is named PATH.DAT in SMS4DC/bin folder. If the software cannot find
the PATH.DAT, it warns and then asks the path of relevant maps, as shown on Figure 3.HCM.1.

Figure 3.HCM.1. The path of relevant maps to be used by HCM Agreement function
Erorm x|

@ The HCM path file 'PATH.DAT' is not found!!!

Directory setting il
Directory of topological data: I |
Directory of morphological data: | |
Diirectory of border data: I |
] I Cancel |

After successful creation of the PATH.DAT, a dialogue box including the functions of HCM
Agreement will be appeared for fixed and mobile services as displayed on Figure 3.HCM.2.
The "Directory setting" button of the dialogue box can be used to modify the path of relevant
maps.

e Fixed service
The "No Passive Repeater" and "With passive repeater”, buttons are for performing the
interference calculation between two stations or between two stations trough passive
repeaters. Also there is "Affected Administration" button for fixed service for identification
of affected administrations based on HCM Agreement.

180



Figure 3.HCM.2. HCM Agreement functions for Fixed and Mobile services

x
Directary zetting | r Mobile Service - Interference Calculations
) ] — Station to ztation — Station to line
r Fixed Service
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11 t4=50 1 1= B hZ= 3m

Affected Administiations | k¢ : Time probability h2 . Receiver antenna height

With selecting the "Interference Calculations / No Passive Repeater " button, a spreadsheet is
displayed listing the existing stations. After selecting of two stations (transmitter and receiver
stations) the results of interference calculation will be displayed as shown in Figures 3.HCM.3
and 3.HCM 4.

Figure 3.HCM.3. Spreadsheet of Fixed stations in HCM Agreement Function for Fixed service without

Repeater
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B 4774 POTCHE...  -26.BBET 27.1000 A7.5000 0.0000 16,5000 0.0000
I 4780 DORIMG... -26.4000 27533 275000 4139.0000  B2695.8935 EBR.OO0O0
B 47 JOHAMNM... 26,2000 279167 A7.5000 0.0000 16,5000 0.0000
N 47az BRITZKOF  -26.7EET 269500 275000 41538000  B2B95.8935  249.0000
B 47e3 FLERKS. ..  -26.BBEY 26 BRET A7.5000 0.0000 16.5000 0.0000
N 474 DORIMG... -26.4000 27.5R33 275000 41535000  B2B95.8935  233.0000
I 4788 POTCHE...  -26.BBETY 27.1000 275000 0.0000 16.5000 0.0000
4791 Fe_Tw 01 BR33EY 220003 40.0000 24647 0000 10,0000 153.0000
47z F#_PR»_.. B5.4BEY 22 9167 35.0000 24648.0000 10,0000 2450000
B 4793 F#_PTH¥_03 8553367 220003 40.0000 246480000 10,0000 153.0000
EH 4734 F#_R#_04  B5.4BEY 229167 35,0000 24648.0000 10,0000 2450000 —
< | vz

181



Figure 3.HCM.4. Sample output of HCM Agreement for Fixed service without Repeater
&F:\mapl\SHM_ﬂ\\Texfs\l-ICH_ﬂemrt_m_passim_ | _|EI|5|

=
Version = 2.4.1.0

Input walues:

Drive name or paths
Type of entrv (T=x)
Frequency (T=)
Frequency unit (T=)

TOPQ = E:~ITUWHCH-HCH_DATASTOPO;
T

24647 0000

M

Antenna manufacture (T=)

dntenna type (Tx) ATER500_8206

Geo. co—ordinates (Tx) 022E000155H2012
Height abowe =ea (Tx) 310
Equip. manufacture (T} HULL
Equipment type (Tx)

Haximum capacity (T=)

Spectrum mask (T=):

Channel spacing (T=) = 14 000
Haximum power (Tx) = 10.0
ATPC (T=) =
dzimuth (T=) = 153.0
Elevation (T=) =50
Folarization (T=) =¥
Branches + line losses (Tz)= 3.0
Antenna height (T=) = 40

Antenna gain (Tx) 41.0
bntenna cop. pattern (T=) Wy
Antenna cop. data (T=):
= 450 15.9
= 460 16.1
= 47.0 16.4
= 48.0 16.8 -
4 | v

With selecting the "Interference Calculations / With Passive Repeater " button, a spreadsheet is
displayed listing the existing stations. After selecting of four stations (Transmitter, repeaters and
receiver stations) the results of interference calculation will be displayed as shown in Figures
3.HCM.4 and 3.HCM.6.

Figure 3.HCM.S. Spreadsheet of Fixed stations in HCM Agreement Function for Fixed service with Repeater

e celect Four Stations... o | m]
Caticel |
| |Dst | ST name | STlat_deg | STlon_deg | Sth_agl | Txheq | FPower_eirp | Azirmuth |:|
B 4775 DORIMNG...  -26.4000 27 5833 37.5000 4037 5000 8265958935 233.0000
N 4777 POTCHE...  -2B.BBE7 271000 37.5000 0.0000 16.5000 0.0000
M 477 BRITZKOP  -26.7EEF 26.9500 37.5000 4135.0000 826958935 74.0000
B 4774 POTCHE...  -2B.BBET 271000 37.5000 0.0000 16.5000 0.0000
I 470 DORIMG...  -26.4000 27.5833 37.5000 4135.0000 826958935 E5.0000
B 47 JOHAMM...  -26.2000 279167 37.5000 0.0000 16.5000 0.0000
I 4732 BRITZKOP  -2B.¥EEF 26.9500 37.5000 1535000  B2E95.8935 249.0000
I 47a FLERES..  -26.BBE7 26.BBE7 37.5000 0.0000 16.5000 0.0000
I 475 DORIMNG...  -26.4000 27 5833 37.5000 NG35000 B2E95.8935 233.0000
I 4705 POTCHE...  -26.BBE7 271000 37.5000 0.0000 16.5000 0.0000
4791 F=_Tx_ 01 BR3367 220003 40.0000 24647 0000 10,0000 153.0000
EHN 4732 F=_PR=_... B55.4E67 229167 35.0000 246480000 10,0000 2450000
ElN 4733 Fx_PTx_03 553367 220003 40,0000 246480000 10,0000 153.0000
4734 Fx_Rx_04  554E67 229167 35.0000 24648.0000 10,0000 2450000
4| | W
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Figure 3.HCM.6. Sample output of HCM Agreement for Fixed service with Repeater

& F\map1\5M54DC_0\\Texts\HCM_Report_with_passive |

Version = 2.4.1.0

Input wvalues=:

Drive name or paths
Type of entry (T=)
Frequency (T=)
Frequency unit (T=)

Antenna height (Tx)
Antenna manufacture |
Antenna type (Tx)

T=)

TOPOQ =
K
24647 0000
H

ALEB500_806

=10l x|

bntenna gain (Tx) 41 .0

Antenna cop. pattern (T=) i

Antenna cop. data (T=x):
= 45.0
= 46.0
= 47.0
= 48.0
= 49.0
- rnn

E:~ITU~HCHM~HCHM_DATA~TOFQ;

Geo. co—ordinates (Tx) 022E000155H2012
Height above =sea (Tx) 310
Equip. manufacture (T=) HULL
Equipment type (T=)

Hazimum capacity (Tz)

Spectrum mask (T=x):

Channel spacing (T=) 14 000
Hazimum powver (T=) 0.0
ATPC (T=)

Azimuth (T=) 153.0
Elevation (T=) 5.0
Polarization (Tx) v
Branches + line losses (Tx)= 3.0

—
o
O 00 D

E

-

d

By selecting the "Affected Administrations" a list of existing fixed stations will be appeared as
shown on Figure 3.HCM.7, and by selecting of the wanted station the list of affected

administrations, based on HCM Agreement, will be displayed as shown in Figure 3.HCM.8.

Figure 3.HCM.7. Spreadsheet of Fixed stations in HCM Agreement Function for determination of affected

Administrations

SN2 celect One Station...

=10l x|

(1] I Cancel |
| 1Dt | SThame | STlat_deq | STlon _deg | Sth_agl | Txfreq | Power_eip | Azimuth |ﬂ
N 4776 DORIMG...  -26.4000 2750833 275000 40375000 826958935  233.0000
B 4777 FOTCHE...  -26.BBEY 271000 275000 0.0000 16.5000 0.0000
B 4773 BRITZKOP  -26.7BEF 26.9500 375000 4139.0000 826958535  ¥4.0000
B 4774 POTCHE...  -26.BBE7 271000 375000 0.0000 16.5000 00000
N 4730 DORIMNG... -26.4000 275833 275000 4139.0000 826958935  E5.0000
| KR JOHANM... | -26.2000 279167 A7.5000 0.0000 16.5000 0.0000
N 47a BRITZKOP  -26.7BEF 26,9500 37 8000 41536000 826958935 249.0000
N 4733 KLERKS...  -26.8BE7 26.6667 275000 0.0000 16.5000 0.0000
N 4784 DORIMNG... -26.4000 27.5833 375000 41636000 826958935 233.0000
N 4785 POTCHE...  -26.BBEF 271000 375000 0.0000 16.5000 0.0000
4791 Fe_Tw_M 553367 220003 40,0000 246470000 10.0000 153.0000
B 4792 Fe_PR=_... 55.4BE7 229167 35,0000 24648.0000  10.0000 245 0000
B 4793 F#_PT=_03 553367 220003 40,0000 24648.0000  10.0000 153.0000
4794 F+_R=_04 554667 22 9167 35.0000 24648.0000 100000 245 0000
1] | v 2
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Figure 3.HCM.8. Sample output of HCM Agreement for determination of affected Administrations in Fixed
service

x
3 LTU
\!,) RUS

e Mobile service
Figure 3.HCM.2 shows the list of functions for mobile service. The HCM program including the
choice of different calculation-modes, these choices are called CMODE. Negative CMODE -
codes are for (border-) line-calculations. Transmitter-data has to be supplied and appropriate
(border-) line should be selected. Zero and all positive CMODE-codes are for station to station
calculations.

Station to station, Zero and all positive CMODE-codes, these items calculate the interference
between two stations. After choosing one of these items, all mobile stations will be listed in a
spreadsheet and the user may select, using a mouse left click on the record-two stations as
transmitter and receiver as shown in Figure 3.HCM.9.

Figure 3.HCM.9. Spreadsheet of Mobile stations in HCM Agreement Functions for interference calculations
between two stations

_ioixi
0K I Cancel |
| 1Dzt | S5Thame | STlat_deq | STlon deg | Sth_agl | Txfreq | Pawer_eirp | Azimuth :l
N 4457 TZAFBTEST -31750 353500 10,0000 3000000 100000 00000
I 4458 TZAFBTESTZ 30333 356250 10.0000 300.0000 10,0000 0.0000
N 4453 TZAFBTESTS -3.9250 33.9280 10.0000 171.0000 10,0000 0.0000
I 4464 TZAMLTESTS  -3.9280 339333 10,0000 171.0000 10,0000 00000
I 4467 TZAFBAGRT 26333 360833 10,0000 160.0000 10,0000 0.0000
I 4475 TZAFB1 -4 2750 325500 100000 1500125 10,0000 00000
I 4475 TZaFB2 -3.8333 32 BEET 10.0000 150.0500 10,0000 0.0000
B 4751 TPOB0287350 A7.5000 154.8500 438292 00000
| KR TPOB0355261 75000 169.0500 49,8292 0.0000
N 47eE FxMED1 40,2280 374280 0.0000 4500000 10,0000 00000
B 47e7 FuMFD2 400917 A7 9250 00000 4500375 10,0000 00000
47aa TRFE_LTU_01 557394 223758 19.0000 1601523 100.0000 120.000C
H 4729 TRFE_POL_02  54.1500 227000 1650000 1601723 1000000 70,0000
B 47490 TAFE_LWA_03  BEBEEY 226333 0.0000 1601723 1000000 70 EIDTIj
1] | v 4

When the two stations have been selected, a dialogue box will appear for the user to specify
required values such as Antenna type, height above sea level, channel occupation, depolarization
loss and permissible filed strength. The “Set Parameter” dialogue box is shown in Figure
3.HCM.10.
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Once the user has specified values for these parameters, or accepted the default values, the
calculation starts and the results file will be displayed.

Figure 3.HCM.11 shows the results of interference calculations for the case of "station to

station".

Figure 3.HCM.10. Dialogue box of interference calculation parameters for Mobile stations in HCM
Agreement

Set Parameters (Station to Station)

Antenna type Height above sea
Hanzontal Wertical lewel [m)
{017MD00 | |06
Rw ||0BSNDOD  |D17MDOO0 | 0226

-1 = Ealzulati

Distance tothe co-ardination line

/= Calzulstions to the borderline
# = Calculations ta the #-km line

—

on of the eross border range

Eounty code ta caleulation to; ILVA
Fermizzible field ztrength [dB ub/m]: ISD_E

X

Channel occupation: I':Dnlinuous "I

Continuous

Mot Continuous

Sea temperature; L:

[

Diztance over zea [km);

Depolarization lozz [dB]: ID
Corr. fact. acc. freq. diff. [dB]: I

Crozs border range: [kl I
Eancell

Cald
"Warm

Figure 3.HCM.11. Sample output of HCM Agreement for Mobile service-Station to Station interference
calculation
#= F\map1\5M54DC_0\\Texts\HCM_Results_M5_S5250.bct

| FEe=sul

Hode of calculation

Input

Geographical
Geographical
Height above
Height abowe

co—ordinates
co—ordinates
==a level of
z=a level of

Type of antenna horiz. of
Type of antenna verti. of
Azimuth of max. radiation
Elevation of max. radia.
intenna height of Tx
Antenna height of REx

Type of antenna Tx
Haximum radiated power
Transmitting frequency
Deszignation of emission Tx
Channel occupation

Cold or warm sea

Distance over sea

Radius of the service area Tz
Country code of Tz station
Feception frequency
Designation of emis=sion Rz
Type of antenna horiz. of Ex
Type of antenna verti. of Ex
Azimuth of ma=.
Elevation of max.
Type of antenna REx
Gain of Ex-antenna
Depolarization loss
Country code of REx station
Input walue of corr.
Radius of the service area Ex
Input walus of permis=ible f=.

radia.

Verszion of the HCH module

S C

radiation of R=:
of Ex

=10lx]

o=

0 { Hormal Agreement)

022E2233 GEH4422
022E4200 S54H0900
0161 m

0226 m

089WD00

017HDO0

120.0 degr.

: —03.8 degr.

0019 m
0165 m
I

: +020.0 dBY

001e0.15230MH=
25K0F3IE—
1]

00000 km
00000 km

LTO
00160.17230HH=
12K5F3E——
089KHDO0
017WD00

070.0 degr.
—00.5 degr.

I

10.8 dB

00.0 dB

. POL
f.delta f.:

dB
00000 km

© 4506 dBuVem

o W7.20

[
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Station to line, all negative CMODE-codes, these items performs line calculations.. After
choosing one of these items, all mobile stations will be listed in a spreadsheet and the user may
select, using a mouse left click on the record-one station as transmitter as shown in Figure
3.HCM.12.

Figure 3.HCM.12. Spreadsheet of Mobile stations in HCM Agreement Functions for line calculations

_Iix
(1] 4 I Cancel |
| 1Dzt | SThame | S5Tlat_deg | STlon_deq | Sth_agl | THlreq | FPower_eirp | Azimuth ﬂ
N 4457 TZAFBTESTH -3.1750 35,3600 10.0000 300.0000 10,0000 0.0000
4458 TZAFBTESTZ -3.0333 356250 10.0000 300.0000 10,0000 0.0000
4463 TZAFBTESTS -3.9250 33.9250 10.0000 171.0000 10,0000 0.0000
N 4464 TZAMLTESTS -3.9250 335333 10.0000 171.0000 10.0000 00000
I 4457 TZAFBAGRA -2 6333 36.0833 10.0000 160.0000 10.0000 00000
B 4475 TZAFEA -4 2750 32 BR00 10.0000 150.0125 10.0000 00000
N 4475 TZAFE2 -3.8333 32 BEE7 10.0000 150.0500 10.0000 0.0000
B 4751 TPOB0237 350 275000 154.8500 498292 0.0000
N 4753 TPOBN3552E61 275000 169.0500 498292 0.0000
N 4788 FxHED1 402250 374250 0.0000 450.0000 10.0000 0.0000
N 47a7 FxMFD2 40097 37.9250 0.0000 4800375 10.0000 0.0000
4788 T=FB_LTU_O1 B 7394 223758 19.0000 1B0.1523 100.0000 120,000
N 4789 T=FB_POL 02 541500 22,7000 165.0000 1601723 100.0000 F0.0000
B 4790 T=FB_LWA_03  BEEEET 226333 0.0000 1601723 100.0000 ?D.DDTIH
1] | v 4

When the transmitter station has been selected, a dialogue box will appear for the user to specify
required values such as Antenna type, height above sea level, channel occupation, cross border
range, country code to calculate to, distance to the coordination line and permissible filed
strength. The “Set Parameter” dialogue box is shown in Figure 3.HCM.13.

Once the user has specified the values for these parameters, or accepted the default values, the
calculation starts and the results file will be displayed.

Figure 3.HCM.13. Dialogue box of line calculation parameters for Mobile stations in HCM Agreement

Set Parameters (Station to Line) . x|

Antenna bype Height above sea _ :
Harizantal Yertical level [ Channel occupation: IEDntlnuDus j

Tx | [IEERBNE  |0i7MDO0 | [0761 Sea temperature: -|

B I I Distance ower zea [km]: |0

Digtance ta the co-ordination line
(1 = Calculations to the barderline Mepolarisation loss [dB]: ID

# = Calculations to the =-km line IIZI [Carr. fact. ace. freq. diff. [dB]; I

-1 = Calculabion of the cross border range
Country code to calculation to: IL‘»-’.ﬁ. Crogz border range [km]: |'| i

Permizzible field strength [dEu m): IEEI,E 0K I Cancel |
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Figure 3.HCM.14 shows the results of line calculations for the case of "station to line".

Figure 3.HCM.14. Sample output of HCM Agreement for Mobile service-Station to line calculation

#= F\map1\SMS4DC_0\\Texts\HCM_Results MS_S211 bt _ o] x|
Results :J
Hode of calculation : -1 { Agreement line calc. hZ=10m)
Input data
Geographical co—ordinates of Tx: 022E2233 GSH4422
Height abowe =ea level of Tz 016l m
Type of antenna horiz. of T= - 089HDO0
Type of antenna werti. of Tx . 017HDOO
Azimuth of max. radiation of T=: 120.0 degr.
Elevation of ma=x. radia. of Tz : -03.6 degr.
Antenna height of T= 0019 m
Type of antenna T= I
Hazximum radiated power © +020.0 AEW
Transmitting fregquency : 001le0.15230MH=
Designation of emiszsion T= . 2RKOF3E—
Channel occupation -0
Cold or warm sea :
Distance over sesa ;00000 km
Fadius of the =service area Tx . 00000 km
Country code of Tz station . LTO
Country (code) to calc. to : LVA
Input walue of di=t. to border : 0 kn
Input walus of mazx. crossb. . : 010 kn
Input walue of permissible f=. : +50.6 dBuVsm
Version of the HCM module COWEL20
Important output LI
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3.4.2.13. Interference menu of DEM view

Interference calculations have been implemented in this menu to analyse several configurations
of wanted and victim stations: BC - BC (FM sound broadcasting stations), BT - BT (Analogue
TV broadcasting stations), FX — FX (point to point hops and individual fixed stations), ES - ES
(earth stations), ES — FX and cross service interference calculation procedures. The technical
reference of the procedures implemented is explained in Chapter 5. These features are described
below:

e BC2BC: This item calculates the aggregate interference level of interfering BC stations
on a directional receiver of a wanted BC station. The interference free area around the
wanted FM sound broadcasting station is calculated in this item. By selection of this item,
a list of all FM sound broadcasting station is presented. Users are able to select a wanted
BC station using a mouse left click on the record select column of the concerned row.
Figure 3.180 displays the spreadsheet of all available FM sound broadcasting stations in
the database.

Figure 3.180. Spreadsheet of all available FM sound broadcasting stations

#z Wanted Station I =1of x|
Cancel
temrak.ey |assgn_id ||:tr_l,l |$ite_name |Iat_deu: |Iong_dec |hgt_ag| ||:u:u|ar -
1047635 084105096 IRM FURDIM 20,3667 601333 30,0000 H
1045854 084103228 IRM Jakd 27967 52 1167 400000 H
1032942 084035106 RN KUH-E-LASI 29,9333 55,2000 40,0000 H
1045577 084102921 IRM DARKHOWE 30,7500 484167 2000000 H
1033347 084035538 IRM MEHEANDA 31,4333 B0.1333 250000 H
1033584 084035778| IRM GaAMDORMAL 318667 51.1833 400000 H
1045672 084102915/ IRM SAMIDEH 321667 475833 2000000 H
1033707 084035904 | RN WEYSSIAN 33,4500 480333 30,0000 H
1033371 084035562 IRM SARAKHS 35,9667 B0.A333 400000 H
1032603 084034742] IRM SHEBLI 379833 46 333 50,0000 H
4241682 103069767 | IRM SHEELI 379833 466333 50,0000 H
1033410 084035604 RN FUHAK 271333 B3 2500 30,0000 H -
4] | _"J_J

When the OK button is pushed, a dialogue box of Interference Parameters is opened to set
the search conditions for the victim BC stations. This dialogue box contains the
parameters: search radius (in km), frequency range (respect to the centre frequency of
current signal), minimum field strength (the minimum value of useable field strength),
interference summation (aggregation) method, time and location percentage, antenna
discrimination (receiving directional antenna discrimination in accordance with ITU-R
BS.599 toward to the corresponding BC transmitter) and polarization discrimination. A
spreadsheet presents a list of all BC stations found in the database that meet the set
conditions. Figure 3.181 demonstrates the dialogue box of interference calculation
parameters and found BC stations.
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Figure 3.181. a) Dialogue box of interference calculation parameters and

&Interferer Stations i ] 1

b) Interferer stations meeting conditions

Interference Parameters i ﬂ

Search R adius(km] I 160 Time(1 -> BOJ 1
Frequency RangekHz) I—mn Lacation(1 -+ 937 g0

Mirirum Field Strength{dB Ut /m] I BE [V &ntenna Discrimination

Interference Summation Method | [Elli=IE=TR ¥ Pularization Discrimination

m | 12 [dB
Multiplication (dE)
Careal_|

(a) Dialogue box of interference calculation parameters

Cancel

terrakey |assgn_id |c:try |site_name |Iat_deu: |Iong_dec |hgt_agl |pu:ular
1033656 084035850 IRM MHEIRIZ 29,2500 R4 4167 20,0000 H
1033644 0B4035838 IRM ESFAMDAG 28 7EET 57 0167 30,0000 H

T 094035265 RN ZARAND 305167 5EEGE7  65.0000 H

(b) Spreadsheet of found BC stations

Some or all of listed BC stations can be selected for detailed area calculations. The area
calculation results, using the free space propagation model, will be displayed in a new
window and a different menu bar is presented. The circular search area, specified in
Figure 3.181, is fitted inside the result window. The position of the mouse cursor on the
area result window shows, on the status bar, the existence of interference for receivers of
the concerned BC station. The “Tools” menu of the new menu bar provides the following

helpful items:

Normalize: Changes the display range of field-strength values. The user
can modify the minimum and maximum threshold of field strength value.
Points with field strength values higher and lower than the defined value
range will be displayed by the two colours at the bottom and top of the
legend;

Colour Map: Changes the colour map used in the demonstration of terrain
height in the DEM view. Figure 3.22 displays the implemented colour
maps;

Legend: To switch on / off the legend of 2D plot. A check mark will
appear in item left side if switched on. A corresponding toolbar button is
also available (see Section 3.4.1).

Usable Fst.: Changes the type of demonstrated area calculation result from
contour into the 2D field strength value and vice versa. The relevant value
at the position of the mouse cursor is displayed on the status bar.

Figure 3.182 displays the 2D plots and “Tools” menu described above. ITU-R BS.412 is
used to define the protection ratio.

189



Figure 3.182. a) Coverage area of a concerned BC station in presence of /without interferer stations
b) Usable field strength on receivers of wanted broadcasting station inside a selected area

o+ SMS4DC - InterferenceBC2BC (Free Space)1 =lalx

File Edit view Window Help Tools
DEH @RS 2 x|«ass|/ 0N Wi s|* 8"
9 Hain Desktopl L

Lat :31.141226784938 °, Lon: 54.491116546293 © |Lat{N) : 31°08" 28.416" lLon(E) : 054°29'28.020" [alt(m): 1901 | |coverage : with interferer 01:16 :00

(2)

o SMS4DC - InterferenceBC2BC (Free Space)1
File Ed

&) omaim.. ool b/ X0 p6 0ol £ K B[
clorMap
e CEEEST—emEEs——

Legend Cirl+L

§ Contour
Coverage frea

4P
Usable Fst. [tat(¥) : 32°3570.000" |Lon(E) : 056 °01°30.000 " [Alt(m) : 976 [E(dBuV/m) : 56.251285 01:19 :00

(b)

e BT2BT: This item calculates the aggregate interference level of interfering BT stations on
a receiver of a wanted BT station. The interference free area around the wanted TV
broadcasting station is calculated in this item. The procedure of BT to BT interference
calculation is same as BC to BC which is explained in the previous bullet, except ITU-R
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BT.655 is used to define the protection ratio and ITU-R BT.419-3 for the directional
antenna radiation pattern employed. Figure 3.183 displays 2D results obtained from the
interference calculation for several interferer BT stations on a directional receiver of a
wanted BT station. In the member countries of the GE06 agreement and in relevant
frequency bands, it is preferable to use the calculation functions under the GEO06
submenu.

Figure 3.183. a) Coverage area of a concerned TV station in presence of /without interferer stations
b) usable field strength on receivers of wanted TV broadcasting station inside a selected area
LI

Fie Edit View Window Help Tools
Ded|s®=R(S 2k |[¢«*8 &/ 0bmkail* Emm"
(@l nanpeskiopr

H4
Ready Lat(N) : 37°55°' 30,000 [Lon(E) : 053° 17 0.000" [Altm): 28 | [Coverage : nat covered ¢ 01:32:50
(a)
% SMSADC - InterferenceBT2BT (Free Space)6 |8 x|

File Edit View Window Help Tools

D@l s @RS 2|k |[«a3s|/ X0 pomkas* mm]s

M4
Lat :37.491666667687 ° , Lon: 50.841666668513 ° Lat{M) : 5729 30,000 [Lon(E) : 050 °50' 30.000 " [Alt(m): -28 | [EdBu/m) : 58.786313 ¢ 01:32:15

(b)

191



192

FX2FX (link): This item calculates interference from stations of different point — to —
point hops on each other by consideration of antenna radiation patterns and XPD, in
accordance with recommendation ITU-R P.452. This item contains two sub-items:
“Interference to” and “Interference from”, enabling the user to calculate the interference
caused by the wanted hop transmitter on receivers of other hops or the interference caused
by other hop transmitters on the wanted hop receiver, respectively. Choosing one of the
sub items under this item opens a spreadsheet of available links from which the user may
select a wanted hop, using a mouse left click on the record select column of the concerned
record. Figure 3.184 displays this spreadsheet.

Figure 3.184. List of point—to—point hops

- Wl
Wanted Hop Iglﬂlg

| | HoplD | THD |THName "'| Tulat | TeLon | TwFrg | T +E migsion | TxHagl -
B z153 4262 ZAGEORAT 30,3233 BE1ET 831.2000 F3E-- 37,6000 |E|
B 2172 4238 YEMF:44 150167 46.0083 £000.0000  F3E- 10.0000 i
B 7155 4237 YEMFX33  15.3583 4E.7000 £000.0000  F3E-- 10,0000
B 2173 4236 YEMFX22 18,3750 465417 £000.0000  F3E- 10.0000
B 2153 4228 YEMFX2 16.2750 47.2833 2000.0000  F3E- 20,0000
2154 4235 YEMF<11 151833 4E.0033 £000.0000  F3E-- 10,0000
B 2152 4227 YEMFX1 15.9250 46.3500 2000.0000  F3E- 20.0000
B z208 4360 V2D 31.8833 54.3833 796.3000 FEEJF 10.0000
N 2247 4452 TZAF=D 32417 36,7500 38245000  F3E- 10,0000
B 2245 4461 TZAFAC -3.0583 373333 40375000 F3E- 10.0000
B 2253 4461 TZAF=C -3.0583 37.3333 4037.5000  F3E- 10,0000
N 2245 4460 TZAFXB -1.8833 38.3780 1811.0000  F3E- 10.0000
B 2244 4459 TZAFRA -1.9750 35.6167 2024.0000  F3E- 10,0000
| e 4430 TZAF-44  -2ZEB1E7 33,2683 £000.0000  F3E- 10,0000
-| 2051 4479 TFaR -1 R1RT 29417 RENAn nnnn FIF .- 0 nnnn i
] 1 »

After selecting a hop, a dialogue box of “Set Parameters” is presented to set the search
conditions and values for the parameters of the ITU-R P.452 propagation model. Once
these values have been selected, the list of hops that meet the conditions will be listed in a
spreadsheet and users are able to select some or all of them for conducting detailed
calculations. The “Set Parameter” dialogue box and an example list of found hops is
shown in Figure 3.185.

Figure 3.185. “Set Parameter” dialogue box and hops meeting relevant conditions

T Found Hopla) =t
Search Radius(km] {1500 w
Frequency RangelkHzl [a0 HoplD [Tu0 [ TaMame [ Tulat [ TeLon | TeFig [ TuEmission [TeHag [T
2155 4237 YEMP¥33 153583 467000  GO0OOOOD  F3E- 100000 1%
P.452 Parameters M 2172 423 YEMFX44 150167 460083 60000000 F3E- 100000 1%
Time(0.001 -> S : 10
Pressure(hPa) 1013 Temperature["C) : 15
Clutter Type : |High ciop fislds ﬂ
& Average Year Prediction
" Worst-Month Prediction
] n 3
(a) Set Parameter dialogue box (b) Hops meeting relevant conditions



After selecting the interfering (or victim) hop, the calculation starts and a progress bar is
displayed. The calculation result is shown in the Result dialogue box after the progress
bar closes. The wanted hop information and interference calculation results are displayed
in the result dialogue box. Figure 3.186 shows the result dialogue box for the two sub-
items “Interference to” and “Interference from”, respectively.

Figure 3.186. a) Dialogue box of interference of wanted hop TX on receiver of victim hops, and,
b) dialogue box of interference from TX of other hops on wanted hop RX

P.A52 FX2FX:

‘Wanted Hop [Tx]:

Mo. | TxName |TxL Li |P N |Fh¢L i |F|eq[MHz]
YEMFX11 04GE0030 15N1100 YEMFX22 046E3230 15M2230  6000.0000

Selected Hop(z] [Rx):

Ho. | TxMame |TxL l |P N |HxL i |InlDisl[km|Pathuss[dH]| 1-5[dB) ||[dBm] |5[dBm] Path Type
1|YEMFX33 046E4200 15N2130 YEMFX44 046E0030 15NO100 19 147.65 435 -120.45 -116.11 Transhorizon Path
2| YEMFX44 046E0030 15N0100 YEMFX33 046E4200 15M2130 77 173.88 -111.56 -113.01 Tianshorizon Path

Feport

(a) Dialogue box of interference of wanted hop TX on receiver of victim hops

p.A52 FX2FX:

‘Wanted Hop [Rx): ‘Wanted Hop [Rx):

TxLocation ‘HxName |HxLucaIiun Isum[dBm])

046E3230 15N2230 YEMFX11 046E0030 15N1100 -126.82

Mo. | TxName
YEMFX22

Selected Hopls) [Tx]:

Mo. | TxMame TxLocation RxName RxlLocation |InlDisl[km] |Pathos:[dB]|I-5[dH] |I[dBm] Freq[MHz) |F'alh Type

YEMFX33 046E4200 15N2130 YEMFX44 046E0030 15N0100 7 196.23  -17.88 -130.90  6000.0000 Transhorizon Path
YEMFX44 046E0030 15N0100 YEMFX33 046E4200 15N2130 19 147.39 i -127.18  6000.0000 Transhorizon Path

(b) Dialogue box of interference from TX of other hops on wanted hop RX

In the table of result “IntDist”, “S”, “I” and “Path Type” refer to: distance of the
interference path between transmitter and receiver, sensitivity of victim receiver, received
interference level and type of propagation path in accordance with the recommendation
ITU-R P.452, respectively. As shown in Figure 3.186a, a red text background highlights
the occurrence of interference. The “Report” push button on the bottom of the result
dialogue box can be used to generate, store and display an HTML report of the
interference calculation results.
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FX2FX (station): This item calculates interference from fixed stations to each other in

accordance with recommendation ITU-R P.452, by consideration of antenna patterns and
NFD (Net Filter Discrimination). This item contains two sub-items: “Interference to” and
“Interference from”, enabling the user to calculate the interference caused by a wanted
transmitting station on victim fixed receivers or the interference caused by other fixed
transmitters on the wanted fixed receiver, respectively. Choosing one of the sub items
under this item opens a spreadsheet of available fixed stations, from which users may
select one of them, using a mouse left click on the record select column of the concerned
record. Figure 3.187 displays this spreadsheet.

Figure 3.187. List of fixed stations

4238 YEMFr4d

i
Cancel
IDst |STname |ST|at_deg |STIOn_deg |Sth_ag| |T><Freq |F'0wer_eirp |Azimuth |Elevati0n |
| 4227 YEMPA 15.9250 4E.9500 20,0000 2000.0000 10.0000 51.0000 0.0000
| 4228 YEMFXZ 16,2750 47,2833 2000000 2000.0000 10.0000  232.0000 0.0000
_ | 4229 IRNF<EST .3N7 508750 1000000 11570.0000  500.0000 0.0000 0.0000
| 4231 TMP FAGR 91000 126.2333 1000000 4000.0000 10.0000 0.0000 0.0000
_ TEMFA11 15.1833 46.0083 10.0000  BO00.0000 10.0000 0.0000 0.0000
| 4236 YEMF<Z2 15.4250 4E.6083 10,0000 BO00.0000 10.0000 0.0000 0.0000
4237 YEMFx33 15.5750 46.5250 10,0000 BO00.0000 10.0000 0.0000 0.0000

15.0583 46,1083 10,0000 60000000 10.0000 0.0000 0.0000

After selecting a station, the dialogue box of “Set Parameters” is presented to set the
search conditions and values for the parameters of the ITU-R P.452 propagation model.
Once these values have been set, a spreadsheet lists the RX or TX stations (for sub-items
“Interference to” or “Interference from”) that meet these conditions and the user may
select some or all of them for the detailed calculations. The “Set Parameter” dialogue
box and an example spreadsheet list of stations found is displayed in Figure 3.188.

Figure 3.188. “Set Parameter’

Search Radiuslkm] [1500
Frequency RangelkHz] [1000

Peimissible Threshald Degiadation (dB) |0.2

¥ Polarization Discrimination
10 (dB)

P.452 Parameters

Time[0.001 -> 500 10

PressurefhPa) 03 Temperatuel'T) 15

> dialogue box and fixed stations meeting relevant conditions

M victim Stations

= =]

IDst |STname |ST|at_deg|ST|0n_deg |Sth_ag| |T><fleq |F'0wer_eilp |Azimutl’|Elevati0r|.&NTgai
| 4236 YEMFX22 154250 46,6083 10.0000  E000.0000 10,0000 0.0000 0.0000 0l
| 4237 YEMFX33 155750 46.5250 10.0000  E000.0000 10,0000 0.0000 00000 0l

4298 YEMF<44 150683 46.1083 10.0000  E000.0000 10,0000 0.0000 0.0000 0l
[« | 0

Clutter Type: |H|gh crap fields j
% fverage Year Prediction
" wiarst-Month Prediction

(a) Set Parameter dialogue box
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(b) Fixed stations meeting relevant conditions




After selection of interfering (or victim) station, the calculation starts and a progress bar
is displayed. When the progress bar closes, the wanted station information and
interference calculation results are displayed in the result dialogue box. Figure 3.189
displays the result dialogue box for the two sub-items “Interference to” and

“Interference from” respectively.

Figure 3.189. a) Dialogue box of interference of wanted fixed TX on victim fixed receiver, and,
b) dialogue box of interference from unwanted fixed TX on wanted fixed RX

P.452 FX2FX : FX above 1 GHz Interference Calculation =

Wwanted Station :

Location | Frg[MHz]
046E0020 15N1100 6000.0000

Country
YEM

Name
4235 YEMFX11

o
=]

Interference to :

Mo |ID |Name |Eounlly|Localion |Disl[km] Frq(MHz) |I[dBW] |TD[dB|TD[dB]-I].2|Palh Type
1| 4236 YEMFX22 YEM  04BE3630 15M2530 70 6000.0000 -189.879 0.01 -0.19 Transhorizon Pat
2| 4237 YEMFX33 YEM  04BE3130 15M3430 70 6000.0000 -190.354 0.01 -0.19  Transhorizon Pat
3 YEM  D46E0G30 15M0330 18 6000.0000 -134.013 30.67 30.47 Transhorizon Pat

(a) Dialogue box of interference of wanted fixed TX on victim fixed receiver

P.452 FX2FX : FX above 1 GHz Interference Calculation x|

Wanted Station :

Ho |ID | Hame | Country | Location | Fig[MHz]
1 4235 YEMFX11 YEM 046ED030 15M1100 6000.0000

Interference from :

Ho |ID |Name |Eountry|Location |Disl[km] Frg[MHz] |I[dBW] |TD[dB] |TD[dB]-I].2 |Path Tupe
1| 4236 YEMFX22 YEM 046E3630 15M2530 70 6000.0000 -189.876 0.01 -0.19 Transhorizon F
2| 4237 YEMFX33 YEM 046E3130 15M3430 70 6000.00000 -190.347 0.01 0.1 Transhorizon F
3| 4238 YEMFx44 YEM 046E0630 15M0330 18 6000.0000 -134.018  30.67 : Transhorizon |

(b) Dialogue box of interference from unwanted fixed TX on wanted fixed RX

In the table of results, “TD”, “Dist” and “Path Type” refer to: Threshold Degradation,
distance of the interference path between transmitter and receiver and type of
propagation path in accordance with the recommendation ITU-R P.452, respectively.
Positive values for TD — Permissible TD value, in the relevant column, indicate an
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interference case and a red background identifies them visually from other values in this
column,
The “Report” button on the bottom of the result dialogue box can be used to generate,
store and display an HTML report of the interference calculation results.

e FXM sub-menu of Interference: The item “FXM?” in the “Interference” menu has been

implemented for the calculation of interference produced/experienced between stations
in the land mobile service (any frequency) and between stations in the fixed service
(below 1GHz) and between each other, taking into account the receiving antenna
radiation pattern. Four sub-items are implemented, as the two calculation procedures:
“Interference to” and “Interference from”, can use either the Free Space or the P.1546
propagation models. The two calculation procedures are explained separately below but
both models are included in these explanations:

- Interference to (Free Space and P.1546): This item calculates interference to fixed
or land mobile receiving stations from a wanted transmitting station in the fixed or
land mobile services, under given conditions. Choosing this item opens the
spreadsheet of all fixed, base and mobile transmitting stations in the database, from
which the user may select a wanted station using a mouse left click on the relevant
record select column. Figure 3.190 shows a spreadsheet of fixed (below 1GHz), base
and mobile stations.

Figure 3.190. List of fixed (below 1GHz), base and land mobile stations

#= Wanted Station L =]
Cancel

|Dist |STname |STIat_deg |STInn_deg |Sth_ag| |T><freq |F'ower_eirp |Azimuth |

35 FXE 382333 47 8250 21 BRO.O000 120000 0.0000

36| Fx7 3797 471500 21 550.0000 15.0000 0.0000

3| Test billing ar.2za0 47 5500 1000 1400000 10,0000 0.0000

29 Test billing 72250 47 5500 200 141.5000 1.0000

2% FB1 A7 7250 47 4333 200 180.0875 10,0000 0.0000

40 FB2 37 7083 438 2250 200 1500000 10.0000 0.0000

4| Mobile1 30,0000 50,0000 200 150.0000 10,0000 0.0000

41 ML 74583 47 5250 200 140.0000 5.0000 0.0000

42 ML2 37 BRET 48 2667 31800000 5.0000 0.0000

3

Then, the search parameters may be selected from the “Set Parameters” dialogue box.
The user may set: Search radius, frequency range, minimum field strength value and
a check box to identify Emergency & Security Systems. The maximum permissible
interference field strength value is used to extract the reference field strength value
for the interference calculation by considering correction factors given in the Berlin
Agreement, Annex 3A (as a good example of a coordination agreement, in use by
several countries and referenced in ITU-R Rec. SM.1049-1). After definition of the
search criteria, SMS4DC lists all fixed, base and mobile stations that meet the defined
conditions, from which the user is able to select some or all of them. Figure 3.195



shows the “Set Parameters” dialogue box for setting the search conditions and the list
of fixed, base and mobile stations that are found by the subsequent search.

Figure 3.191. a) Set Parameter dialogue box for setting search condition
and b) Spreadsheet list of found fixed, base and mobile stations

#l= Victim Stations - (o] x|
B
Ok Cancel

Search Radius(km) {1500 -
Frequency Range(kHz] lm— 1Dst [5Tname  [STlat deg [5Tlon deg [Sth agl [ Txieg | Power_sip [Azimuth |

i - 40 FB2 37.7083 482250 200 1500000 100000 0.0000
Masimum Permissible Int (dBu/m) [20 4| Mobile1 30,0000  50.0000 200 1500000  10.0000 0.0000

™ Emergency and Security Spstern q2 ML2 37.5667 48,2667 3 1500000 5.0000 0.0000

Cancel

(a) Set parameter dialogue box

Once the victim station has been selected, a dialogue box allows the

(b) Spreadsheet of found fixed, base and mobile stations

user to specify

values for the P.1546 or free space propagation model parameters. Then the Result
dialogue box presents the calculation result, containing the wanted TX station
characteristics together with the calculated interference level on victim receivers. The
height of the receiver is extracted from the victim station’s information. Figure 3.192
Error! Reference source not found.shows the dialogue box for P.1546 propagation
model parameters and interference calculation result dialogue box. For the free space

model, only the k-factor is a necessary model parameter.
Figure 3.192. a) P1546 propagation model parameters and

b) Result of interference calculation of wanted TX on victim RXs (below 1GHz)

ITU-R P.1546 Parameters x|

(i]:8
Location(1 > 93)# Earth Curvature _
50 | 13333333333 Cancel |

Timel1 -» BOJE
I 50|

™ Land/Sea disc.
[~ Clearance &ngle

Erwvircnment

j IUrban Area

Service

[ Mabile, Urban

=

(a) P1546 propagation model parameters

FXM : LM & FX below 1 GHz Interference Calculation

W anted Station

‘Frq[MHz] ‘Sl_[:lass
150.0875 FB

Location
047E2600 37N4330

‘ Country
IRM

Name
1 39 FB1

Interference to

E[dBu\l’:"m]‘ Elimit[dBuY /m]

Mo |ID MName ‘Euuntl_v |Lucation Dist(km]|Frg[MHz] ‘Sl_l:lass
1 40 FB2 IRM 048E1330 37N4230 70 150.0000 FB -22 52 10410
2 4 Mobilel Sea 050E0000 30MOO000 891 150.0000 ML 4993 10410
3 42 ML2 IRM 048E1600 37N3400 75 150.0000 ML -29.46 104.10

(b) Result of interference calculation of wanted TX on victim RXs
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The “Report” button at the bottom of the result dialogue box may be used to generate,
store and display an HTML report of interference calculation results.

- Interference from (Free Space and P.1546): This item calculates interference from
fixed or land mobile transmitting stations to a wanted receiving station in the fixed or
land mobile services, under given conditions. Choosing this item opens a spreadsheet
listing all fixed, base and mobile receiving stations in the database from which users
may select a wanted receiving station using a mouse left click on the relevant record
select column. Figure 3.193 shows a spreadsheet of fixed (below 1GHz), base and
mobile stations.

Then the search parameters may be selected from the “Set Parameters” dialogue box.
The user may set: search radius, frequency range, minimum field strength value and a
check box to identify Emergency & Security Systems. The minimum field strength
value is used to define the reference field strength value for interference calculation
by considering correction factors given in the Berlin Agreement, Annex 3A (as a
good example of a coordination agreement used by several countries and referenced
in recommendation ITU-R SM.1049-1). After definition of the search criteria,
SMS4DC lists all fixed, base and mobile transmitting stations that meet the defined
conditions, from which users are able to select some or all of them. Figure 3.193
shows a spreadsheet of search results listing the fixed, base and mobile transmitting
stations that met the conditions set in this case.

Figure 3.193. Spreadsheet list of found fixed, base and mobile transmitting stations
& Interferer Stations -0l x|

1Dst |5Tname |STIat_c|eg |ST|nn_deg |Sth_ag| |T><freq |F'ower_eirp |.-'3-.zimuth |
40 FR2 37 7083 482250 200 150.0000 10,0000 [0.00oa
4 Mobil=1 30,0000 50.0000 200 150.0000 10,0000 0.0000
2 ML2 37 5667 48,2667 3 150.0000 5.0000 0.0000

after the victim station has been selected, the consequent dialogue box enables values
to be specified for the P.1546 or free space propagation models parameters. Then the
Result dialogue box presents the calculation result, containing the wanted TX station
characteristics together with the calculated interference level at the wanted victim
receiver. The height of the receiver is extracted from the victim station’s information
on the database. Figure 3.194 shows the interference calculation result dialogue box.
For the free space model only the k-factor is a necessary model parameter.



Figure 3.194. Result of interference calculation on wanted RX caused by victim TXs (below 1GHz)

FXM: LM & FX below 1 GHz Interference Calculation

X

W anted Station
Mo |ID ‘Name Country | Location Frg[MHz] |Sl_CIass
1 33 FB1 IRH D47E2600 37H4330 1500875 FB

Interference from :

Mo (ID ‘Name Country |Lucalinn ‘Disl[km] Frq(MHz] ‘St_[ilass E[dBuV!m]|EIimil[dBuV!m]
1 40 FB2 IRM | D48E1330 37N4230 70| 150.0000 FB -21.91 10410
2 4 Mobilel Sea | D50E0Q000 30MOOOO 891 150.0000 ML -3.70
3 42 ML2 IRM 048E1600 37M3400 75 150.0000 ML -20.48

The “Report” button at the bottom of the result dialogue box may be used to

generate, store and display an HTML report of the interference calculation results.

Intermodulation (SM1134): This item calculate intermodulation interference that are

created at the output of a receiver under influence of intensive unwanted signals at the

receiver input due to non-linearity of an amplitude response of the receiver based on ITU-
R Recommendation SM.1134. Choosing this item opens the spreadsheet of all terrestrial
stations in the database, from which the user may select a wanted receiving station using a

mouse left click on the relevant record select column. Figure 3.195 shows a spreadsheet

of wanted stations.

Figure 3.195. List of wanted stations

il
oK I Cancel I ‘
| SThame | 5Tlat_deg | STlor_deg I Sth_agl | Tifreq | Power_sirp | Azimuth I A|
FAIRMTU...  38.2750 45,9250 20.0000 185.0000 10.0000 0.0000
FRIRMTL... | 37.EBE7 46,3250 20.0000 184.0000 10.0000 0.0000
FAIRMTU...  37.7500 45.0833 20.0000 130.0000 10.0000 0.0000
MADINA .. 246311 40.6189 37.5000 0.0000 16.5000 0.0000
FaLBON 41,9250 19,9250 20.0000 800.0000 100.0000 149.0000
F+ALBO2 415167 20.2083 20.0000 800.0000 100.0000 328.0000
FAIRMTU...  38.7833 44,4083 20.0000 482.0000 10.0000 0.0000
FAIRMTU... 385250 44 567 20.0000 434.0000 10.0000 0.0000
MaDINA . 24E311 40,6189 37.5000 0.0000 16.5000 0.0000
BAZARG... | 39.3500 443833 37.5000 0.0000 16.5000 0.0000
E&RI .. 396833 44 167 37.5000 1.0000 16.5000 0.0000
AHMMAD ... 38.8BEY 458167 37.5000 1.0000 16.5000 0.0000
YEMFT 15.9250 46,9500 20.0000 2000.0000  10.0000 51.0000
YEMFX2 16.2750 47.2833 20.0000 2000.0000  10.0000 232.0000
IRMFAF 51 Kil RFI'I 7 B A7RN a0 nnnn TARTONON0 KO0 A0 TN R '/
o

Then, the search parameters may be selected from the “Set Parameters” dialogue box and
the user may set Search radius. After definition of the search criteria, SMS4DC lists all
stations that meet the defined conditions, from which the user is able to select some or all
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of them as interferer stations. Figure 3.196 shows the “Set Parameters” dialogue box for
setting the search conditions and the list of stations that are found by the subsequent
search.

Figure 3.196. “Set Parameter” dialogue box and stations meeting relevant conditions

L=
x —
=== x| ‘ oK Cancel | ‘

Search Radusfkm [1500 ip | Azi | |
1D st | SThame | STlat_deg | STlon_deg | Sth_agl | THireq | Powser_eil Azimuth -
F=IRMTU... 37.B6E7 46,3250 20.0000 184.0000 10.0000 0.0000
FxIRMTLU... 37.7500 45,0833 20.0000 150.0000 10.0000 0.0000
FxIRMTLU... 38.7833 44,4083 20.0000 4820000 10.0000 0.0000

2395 FXIRNTL 38.5250 44 BEEY 20.0000 484.0000 10.0000 0.0000
Cancel | B 4z02 KESHME...  33.3000 44,3833 37.5000 E7.3000 207 7227 0.0000
B 4204 ALIHA 396167 44.5333 37.5000 E7.3500 207 7227 53.0000
B 4208 BARI .. 39E3I3 44.E167 37.5000 1.0000 165000 0.0000
B 4210 HaLIGH 38,7500 459167 37.5000 E2.0000 2077227 F41.0000
B 4211 aHMMAD . 388667 45,8167 37.5000 1.0000 165000 0.0000
B 4229 IRMFXES1  31.3317 508750 10.0000 11570.0000  500.0000 0.0000
B 424 FAPAT1 39,6500 41.8833 20.0000 191.5000 20,0000 0.0000
N 4256 frirgarga 28,7167 45,3583 10.0000 180.0000 10.0000 0.0000
4257 Firgagrh 309833 43,9917 10.0000 40000000 100000 0.0000
I 4264 GHOBCH..  37.1833 47.7500 37.5000 861.1500 261.5074 43.0000
A31R TaY A 27 ﬁ?IR.q AR SR A7 AN 793 Annn RRARYRAR A2 nnnn R i
d A

after the victim station has been selected, the consequent dialogue box enables values to
be specified for the P.1546. Then the Result dialogue box presents the calculation result,
containing the wanted RX station characteristics together with the calculated
interference level at the wanted victim receiver. Figure 3.197 shows the P.1546
propagation model parameters dialogue box and Figure 3.198 shows the intermodulation
interference calculation result.

Figure 3.197. P1546 propagation model parameters and

x
QK
Timef1 -» BO)E Loczation(1 -» 35]¢ Earth Curvature _

| 50| 50 | 133333333 Cancsl

[ Land/Sea disc.
[ Clearance Angle

Service Ersiraniment
IMobiIe, rban j IUrban Area j
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Figure 3.198. intermodulation interference calculation result

Intermodulation interference calculations (Rec. ITU-R SM.1134) —1olx=|
— Tranzmitter [Interferer Station]———— — Receiver [Wwanted Station]————— Signal——— [~ Order of Intermodulation

Mo. | Frequenc... | Fjin(dBm) |10 ||| Mo | Freguenc... | BandwfidthikHz) £ Tuwo T 2nd

T 184 a0797  zar|[1 18s 85 & Twa and Thies (‘: 3'3 i

§ 132 1 3: 1212 gg; Order of Harmonics : |3_ o B:d ?Eth and Fth

4 484 12859 i Co-channel Protection Fatio [dB) - IQ_

Sengitivity P=[dBm)] : |.1 161 Receiver Gain(dB] : ID

"|nput rth order Intercept Point |1Pn [dBm)

2nd 3rd Sth Tth

N I JL3 |1 i [ [iz [ia B
ﬂﬂ ﬂ ﬂj@ ﬂ v Show Al

Order Frequency [MHz] l:['alli':n? r::l_l'::rr]r:} ﬁs!?j?r]m

1 1x[ 184.000000 ) = 184.000000 -108.0 -108.0 -8.1

¥ 3x([ 482.000000 ] -3=( 484 000000 ] +1=( 130.000000 ) = 184.000000 1198.3 1198.3 1082.2

It is posiible to set the parameters such as order of intermodulation, order of harmonics,
co-channel protection ratio, RF filter of receiver as well as to add or delete new
transmitters or recievers as shown in Figure 3.199.

Figure 3.199. Seting parameters, Adding Transmitter/Reciever stations in the page of intermodulation
interference calculation result

Intermodulation interference calculations {(Rec. ITU-R SM.1134) — | Ellil
— Tranemitter [Interferer Station) — Receiver MWanted Station]———— Signal———— 1~ Order of Intermodulation
No. | Frequerc... | PiinidBrm) [ 10 ||| No. | Frequerc... | BandwidthkHz) " Two " 2nd
1184 A0rg a1 184 85 ' Twio and Three ; 3'3 o
2 130 -134.21 237 ) rd and St
3 402 14412 279 Order of Harmonics : |3 + 3id, 5th and 7th
4 424 -128.53 ik Co-channel Pratection B atio [dB) Ig
Senaitivity Ps(dBm) : |-116.1 Receiver Gain[dB] : Iu
Input n-th arder Intercept Point [1Pn [dBm)
2nd Ad Stk Tth
N I I3} I 0 [0 [i2 [in E
= =
HE 1 —;ﬂ_ :JJ_&J —?ﬂ_ I Show &l |
Delete one Tx Record
Delete All Tx Records e
@I Delete All Rx Records
Add one Rx Record

The “Save” in the result dialogue box may be used to generate, store and display a report
of the interference calculation results.
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e ES2ES (station): This item calculates interference caused or received by a selected Earth
station, operating with geostationary satellites, on or from other Earth stations located
inside a circular area around the selected earth station using recommendation ITU-R
P.452 by consideration of antennas pattern and NFD (Net Filter Discrimination). This
item contains two sub-items: “Interference to” and “Interference from”, enabling the user
to calculate the interference caused by a wanted transmitting Earth station to victim
receiving Earth stations or the interference caused by other Earth stations to a wanted
receiving Earth station, respectively. Choosing one of the sub items under this item opens
a dialogue box enabling the user to choose a transmitting or receiving Earth station. The
tree view structure of the Earth stations database allows selection of an Earth station
through the relevant: notice ID, Beam ID, Group ID or Frequency, directly by double
click on the concerned level. Selection of a notice ID means selection of all relevant
beams, selection of a beam means selection of all groups under the selected beam and so
on. These data have to be imported from the space IFIC database, or have to be entered
into the SMS4DC database directly. Figure 3.200a shows the dialogue box for selecting
an Earth station.

Figure 3.200. Dialogue boxes for a) selecting earth station and b) defining calculation parameters

List of Countries [ Search Radiusikm] {500
kR USA -
L. @ s - J Country cade I—USA Frequency Range(MHz] |36
El"@ Naotice ID : 90500729 . Polarization Discrimination(dg) [10
Elﬂ BeamF ID : EC2 Watice [D : {90500729
LR ﬁ;" Group ID : 81700264 [~ User Defined Maximum Permissible
! Beam D : Tx/Rx: 144
/\ th{]\[ﬂz) . 8090.0000 IECI IT Interference Level[dB'wW]
- X
/\ Frq{MHz) : 8285.0000 = | P.452 Parameters

L™, Frq(MHz) : 8370.0000

Time(0.001 -+ BOJE : |0.0015
53 Group ID : 81700265 Group ID - [81700264 el 5

PrezsurelhPa) : (1013 Temperature[*C]: |15
- Group ID : 84615965 e Chater Tpe: g o o cl
ﬂ BeamFE ID : MER Frg(tdHz] : a3 .o WP g il Pcrn; n.a 3 -
- Natice ID : 90500730 © MEEERE AR
@ Notice ID : 90500731 :i Eor el | " WWoist-Month Prediction

Cancel

a) Dialogue box for selecting earth station

b) Dialogue box for defining calculation

Once the earth station has been selected, values for the calculation parameters have to be
set in the next dialogue box. The calculation parameters dialogue box includes: radius of
circular searching area, frequency range above and below the selected frequency in which
the frequency of victim earth stations located, polarization discrimination, user-defined
maximum permissible interference level (ABW) and the ITU-R P.452 parameter set. The
parameters related to the recommendation ITU-R P.452 are explained in Table 3.3 and
polarization discrimination will be considered by the calculation if the polarization of
transmitting and victim Earth stations’ antennas are orthogonal. Figure 3.200b shows the
dialogue box for entering values for the parameters described above.

Users have the option to set the parameter “User-Defined Maximum Permissible
Interference Level” or to let the software decide. SMS4DC extracts these parameters from
the Tables 16a and 16b of recommendation ITU-R SM.1448. Pushing the OK button on
the parameters dialogue box starts the calculation. When the progress bar closes, the

202



calculation results will be displayed in a dialogue box containing two separate
spreadsheets. Figure 3.201a displays the interference calculation result window.

Figure 3.201a. Calculation result of caused/received interference by/from
a transmitting/receiving earth station on/from other earth stations

P.452 ESZES : Interference from the Wanted ES to the Found ES(s) N x|
Wwanted ES (Tx]:
Mo |Ctry (Motice ID |Beam Group ID Location Freg[MHz)
FIIE'Y 90500729|EC2 81700264 | FT DETRICK | 077w2501 39M2700| 8285.0000
3| USA | 90500729 EC2 81700264 FT DETRICK 077w2501 39M2700  8370.0000
Found ES[s] (R}
Mo |Clry |Nulice 1D |Beam ‘GIDUD 1] ES Mame Location IntDist(km] |Freg(MHz] |TD[dB] |IldBW] |Pl[dBW] |I-Pr[dH] |Palh Type
46| USA 90503143 341 90741359 ROCKYILLE | 077w1052 39M0549 44 11740.0000 0.000 -231.49 -128.20  -103.29 Transhorizon Path
47|USA 90503143 341 90741359 ROCKYILLE | 077w1052 39M0549 44 11820.0000 0.000 -231.49 -128.20  -103.29 Transhorizon Path
48| USA 90503254 CON 90741367 WOODBINE | 077w 0455 39M2234 30 11740.0000 0.000 -198.62 -122.84 -75.79 Transhorizon Path
49| USA 90503254 CON 90741367 WOODBINE | 077w 0455 39M2234 30 11820.0000 0.000 -198.62 -122.84 -75.79 Transhorizon Path
50| USA 90503254 CON 90741367 WOODBINE | 077w 0455 39M2234 30 11740.0000 0.000 -198.62 -122.84 -75.79 Transhorizon Path
51|USA 90503254 CON 90741367 WOODBINE | 077wW0455 39N2234 30 11820.0000 0.000 -198.62 -122.84 -75.79 Transhorizon Path
52| USA 90503347 1 90741396 BALTIMORE 076W3936 39M1713 68 11744.0000 0.000 -206.28  -124.50 -81.77 Transhorizon Path
53| USA 90503347 1 90741396 BALTIMORE 076W3936 39M1713 68 11805.0000 0.000 -206.28  -124.50 -81.77 Transhorizon Path
54|USA 90503347 1 90741396 BALTIMORE 076W3936 39M1713 68 11866.0000 0.000 -206.28  -124.50 -81.77 Transhorizon Path
55| USA 90503347 1 90741396 BALTIMORE 076W3936 39M1713 68 11744.0000 0.000 -206.28  -124.50 -81.77 Transhorizon Path
56| USA 90503347 1 90741396 BALTIMORE 076W3936 39N17132 68 11805.0000 0.000 -206.28 -124.50 -81.77 | Transhorizon Path hd
KNS

The upper part of the spreadsheet result window lists all selected interfering or interfered
frequencies where, for each frequency, the individual interference calculation is shown in
the lower spreadsheet. A blank result spreadsheet means no interference case for the
selected frequency in the upper spreadsheet. For each case, values are given for: TD
(reference threshold degradation in dB), I (interference value at the location of victim
receiver in dBW), Pr (maximum permissible interference level in dBW) and type of
interfering emission path. Positive values for I — Pr in the column “I — Pr” indicate an
interference case and a red background identifies them visually from other values in this
column.

The “Report” button, at the bottom of the result dialogue box, can be used to generate,
store and display an HTML report of the interference calculation results.

ES2FX: This item calculates interference caused by a selected earth station, operating
with geostationary satellites, on terrestrial stations in the fixed service, above 1GHz,
located inside a circular area around the selected earth station using recommendation
ITU-R P.452 by consideration of antennas pattern and NFD (Net Filter Discrimination).
Choosing this item opens a dialogue box enabling user to choose the transmitting earth
station. The tree view structure of the Earth stations database allows selection of an Earth
station through relevant: notice ID, Beam ID, Group ID or, directly, Frequency by a
double click on the concerned level. Selection of a notice ID means selection of all
relevant beams, selection of a beam means selection of all groups under the selected beam
and so on. These data have to be imported from the space IFIC database or have to be
entered into the SMS4DC package directly. Figure 3.200a displays the dialogue box for
selecting an Earth station.

Once the Earth station has been selected, values for the calculation parameters have to be
set in the next dialogue box. The calculation parameters dialogue box includes: radius of
circular searching area, frequency range above and below the selected frequency in which
the frequency of victim fixed stations located, polarization discrimination, user-defined
maximum permissible interference level (ABW) and the ITU-R P.452 parameter set. The
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parameters related to recommendation ITU-R P.452 are explained in Table 3.3 and
polarization discrimination will be considered by SMS4DC if the polarization of
transmitting earth station and victim fixed station antennas are orthogonal. The dialogue
box for data entry of these parameters is shown in Figure 3.200b.

The user has the option to set the parameter “User-Defined Maximum Permissible
Interference Level” or to leave it as a software decision. SMS4DC extracts this parameter
from recommendation ITU-R SF.1006. The calculation will be started by pushing the OK
button of the parameters dialogue box. When the progress bar closes, the calculation
results will be displayed in a dialogue box containing two separate spreadsheets. Figure
3.201b shows this interference calculation result window.

Figure 3.201b. Calculation result of caused interference by a transmitting earth station on fixed

P.452 ES2FX : Interference from the Wanted ES to the Found FX(s) ll

‘wanted ES [Tx]:

N Beam Location

=]

Ctry |Motice 1D Group ID |ES Mame Freq[MHz)

SuUl | 90502709 2 83705519 LEUK. CERN 007E3300 46N1901 14457.5000
83705520 | LEUK. CERN | OD07E3300 46N1301| 143425000

-1
2

Found Fx[s] [R= above 1GHz):

Mo|Cliy | 5T ID|ST Mame |Localion |InlDisl[km]|RxFleq[MHz]|TD[dB]|I[dBW’] |Pl[dBW’]|I-Pl[dB] Path Type

1/5U1 68 Fxesl 007E3900 46N1700 5 14342.0000 0.015 -178.64 -155.98: -22 6E: Line of Sight with > 0.6 Fresnel Clearance

=]

The upper spreadsheet of the result window lists all the selected interfering frequencies;
while for each of these frequencies, an individual interference calculation is shown in the
lower spreadsheet. A blank result spreadsheet means no interference case for the selected
frequency in upper spreadsheet. For each case studied, information is shown for: TD
(reference threshold degradation in dB), I (interference value at the location of victim
receiver in dBW), Pr (maximum permissible interference level in dBW) and type of
interfering emission path. Positive values for I — Pr in the column “I — Pr” indicate an
interference case and a red background identifies them visually from other values in this
column.

The “Report” push button at the bottom of the result dialogue box can be used to
generate, store and display an HTML report of the interference calculation results.

FX2ES: This item calculates interference received by a receiver of a selected Earth
station, operating with geostationary satellites, caused by transmitting terrestrial stations
in the fixed service, above 1GHz, located inside a circular area around the selected Earth
station using recommendation ITU-R P.452, by consideration of antennas pattern and
NFD (Net Filter Discrimination). Choosing this item opens a dialogue box enabling the
user to choose the receiving earth station. The tree view structure of the Earth stations
database allows selection of an Earth station through the relevant: notice 1D, Beam ID,
Group ID or, directly, Frequency by a double click on the concerned level. Selection of a
notice ID means selection of all relevant beams; selection of a beam means selection of all




groups under the selected beam and so on. These data have to be imported from the BR
IFIC (Space Services) database or have to be entered into the SMS4DC package directly.
Figure 3.200a displays the dialogue box for selecting an Earth station.

Once the Earth station has been selected, values for the calculation parameters have to be
set in the next dialogue box. The calculation parameters dialogue box includes: radius of
circular searching area, frequency range above and below the selected frequency in which
the frequency of transmitting fixed stations is located, polarization discrimination, user-
defined maximum permissible interference level ({BW) and the ITU-R P.452 parameter
set. The parameters related to the ITU-R P.452 recommendation are explained in
Table 3.3 and polarization discrimination will be considered by SMS4DC if the
polarization of victim earth station and interferer fixed station antennas are orthogonal.
The dialogue box for data entry of these parameters is shown in Figure 3.200D.

The User has the option to set the parameter “User-Defined Maximum Permissible
Interference Level” or to leave it for the software to decide. SMS4DC extracts this
parameter from recommendation ITU-R SF.1006. The calculation will be started by
pushing the OK button in the parameters dialogue box. After the progress bar closes, the
calculation results will be displayed in a dialogue box containing two separate
spreadsheets. Figure 3.202 displays this interference calculation result window.

Figure 3.202. Calculation result of caused interference by a
transmitting terrestrial fixed station on receiving earth station

P.452 FX2ES : Interference from the Found FX(s) to the Wanted ES ] il

‘whanted ES [Rix):

No |Ctry | Hotice ID Group ID ‘ES Hame FreqiMHz]

SuUl | 30502709 2 83705517 LEUK CERN  0DO0YE3900 46N1901 11795.0000
11l 90502709 | 4 83705518 | LEUK CERN | D07E3900 46N1901| 11680.0000

Beam Location

_ 1]
2

Found Fx[z] [Tx above 1GHz):

Mc|Ctry [5T ID‘ST Name‘Location IntDigt{km] TxFleq[MHz]|TD[dB]|I[dBW] Pl[dBw]‘l-Pl[dB] Path Type
Sul 69 FXes2 007E3910 46M1700 5 11680.0000 2023 -141.72 -147.95 .23 Transhorizon Path

-

The upper spreadsheet of the result window lists all selected victim frequencies; while, for
each frequency, the individual interference calculation is shown in the lower spreadsheet.
A blank result spreadsheet means no interference case for the selected frequency in the
upper spreadsheet. For each case studied, the following information is given: TD
(reference threshold degradation in dB), I (interference value at the location of victim
receiver in dBW), Pr (maximum permissible interference level in dBW) and type of
interfering emission path. The positive values for I — Pr in the column “I — Pr” indicate an
interference case and a red background identifies them visually from other values in this
column.

The “Report” button at the bottom of the result dialogue box can be used to generate,
store and display an HTML report of the interference calculation results.
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3.4.2.14. Monitoring menu of DEM view

One of the important parts of a Spectrum Management System is the monitoring sub-
system which acts as the eyes of the total system. With the cooperation of Rohde and
Schwarz and THALES Companies, it is now possible for SMS4DC to interact with
ARGUS (R&S monitoring software) and ESMERALDA (THALES monitoring software)
and communicate bidirectionally. Also a general interface between SMS4DC and
monitoring softwares is available under "Others" submenue.

The first essential step in connecting SMS4DC with ARGUS ,ESMERALDA and other
monitoring softwares is the correct setup of the ARGUS.TXT ,THALES.TXT and
OTHERS.TXT files respectively which are located in the TEXTS folder of SMS4DC
installation. The lines of the text file correspond to the path of INBOX and OUTBOX
folders of monitoring systems respectively. The monitoring software might be installed on
the same PC having SMS4DC. In this case the path to local INBOX and OUTBOX of
monitoring system should be placed in the *. TXT files. If monitoring software is located
on another PC, then the SMS4DC PC and monitoring PC should be connected to
eachother through a network (LAN or WAN).

3.4.2.14.1. ARGUS menu

This menu item groups all the functionalities needed for communication with ARGUS
software. The data exchange between SMS4DC and ARGUS is done through two kinds
of orders:

- SMDI - Spectrum Management Data Interface: ARGUS requests data from SMS4DC.
- ORM - Order Report Module: SMS4DC requests measurements from ARGUS.

3.4.2.14.1.1. Respond to Order sub-menu of ARGUS menu
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Activation of this menu (Figure 3.203), makes SMS4DC ready to listen to the SMDI
orders issued by ARGUS system and as soon as it receives an order, prepares the
requested information and sends for the ARGUS system. The orders are created in
ARGUS by "File/Import/Data from Database" menu (Figure 3.204). Currently it is
possible to request "Transmitter List", "Frequency List of Occupied Frequencies" and
"Frequency List of Unassigned Frequencies" (Figure 3.205). Removing the check mark of
this item disables this link from ARGUS to SMS4DC.

For more information about creating orders in ARGUS, consult the user's manual of
ARGUS system.



Figure 3.203. "Respond to Order" menu item

THALES »
G5P Crder

CRM Order
Order Status
Stop Order

Interference

Draw Oukpuk

Figure 3.204. Menu item in ARGUS for requesting information from SMS4DC

Rohde & Schwarz ARGUS

58 Measurement Statistic Configuration ?
Mavigatar... Ctrl+n
Process Measurement Result Files. ..

Create Automatically Backup Files. ..
Table Wizard...

Import
Automatic Expart...
Database Overview...

Transmitter List...
Frequency List...

Create Report... Cirl+P
Printer Setup...

Login...
Logout

Exit
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Figure 3.205 Two sample screen shots for requesting Transmitter and Frequency Lists

Import Data from Database

Resuit
() Transmitter List
(ol List of Occupied F [ Including Bandwidths
OF List of Unassi Fi
Frequencies
@ Frequency Range | 80.000000 MHz ~|- | 1008.000000] MHz v |
Locations

Courty Gode
(*) No Further Restriction
oot (ol o % [
Optional Search Giiteria

e
Options

[ Concat |

X

Import Data from Database

Result

(%) Transmitter List

(e]: List of Occupied F
O List of Unassigned Fi
——
Frequencies
) No Restriction
) Single F
) Frequency Range | 80.000000|MHz ~| - | 1008.000000|MHz v |
O Frequency List
Locations
(%) No Restriction
) Country Code
O Conrintes R EED (oo
Optional Search Criteria
Sernce
Soneture I
o 55n —
lnsee —
Loonse Ste
Trnsrtor Neme I—
Options

3.4.2.14.1.2. GSP Order sub-menu of ARGUS menu

SMS4DC should know the system configuration of the measurement devices connected to
ARGUS system. Otherwise it is not possible to issue a precise measurement order. In order to
know this configuration, the SMS4DC requests those specifications from ARGUS by a Get
System Parameters (GSP) order. By selection of this menu item, a GSP order will be sent to
ARGUS and normally after a few seconds, the specifications will be sent back to SMS4DC. If
any problem happens in sending the order or receiving the results, an error message will appear

as shown in Figure 3.206.
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Figure 3.206. Messages regarding different statuses of the responds to a GSP order

N

ARGUS system did not respond to ' GSP-090509-124447110-0.xml " .
Maybe the ARGUS system is not working or the connection is lost.

L3
1 ,;' ARGUS system successfully responded to ' GSP-090509-124721632-0.xml ' .

|

x|




3.4.2.14.1.3. ORM Order sub-menu of ARGUS menu

After successful execution of the "GSP Order" sub-menu, it is now possible to create an ORM
measurement order by selection of "ORM Order" menu. By selection of this menu, SMS4DC
looks for the latest result of the GSP orders which shows the latest known configuration of the
measurement system. If a result is found then it is loaded and the date of it will be displayed on
the screen. In the displayed screen, there are 3 tab dialogs called "General Setting", "Date and
Time Setting" and "Result Setting" which are shown in Figure 3.208, Figure 3.209 and Figure
3.210 respectively.

In these screens there are some items which are inactive by default. Each of these items may get
active based on the values of other items. For example the "Frequency List" combo box on the
lower right corner of "General Setting" screen may be active only for "Frequency List Scan"
measurement. The first essential step in creation of a measurement order is the selection of the
measurement device. This can be done by double clicking on a listed device in the small window
on the top-right side of the screen. By this selecition, the related parameter limitations and
settings will be applied to the combo boxes of the screen. In the General Setting of the
measurement order (Figure 3.208), there are so many technical parameters which some of them

are described here and more detailed technical information may be found in the users manual of
ARGUS.

- Execution Type:

o Automatic: This type of order will be processed by ARGUS automatically and
the results will be prepared and sent back to SMS4DC.

o Manual: This order needs to be processed by the ARGUS operator and the
measurement results should be attached together manually to form the result.

- Order Task: Currently the following types of measurements are available
o Frequency List Scan
o Transmitter List Scan
o Scan
o DScan
o FFM (Fixed Frequency Measurement)
o Sweep

-  Measurement Parameter: At most four of these parameters can be measured
simultaneously with the exception of "Location" which should be measured alone.

o Level

o Offset

o Frequency
o IF

o Audio

o AM
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o FM

o PM
o BandWidth
o Bearing

o Sub Audio Tone

o Program

o PICode
o Sound ID
o Location

- Frequency, Transmitter and Suppress List Drop Down lists

The first two are only active for "Frequency List Scan" and "Transmitter List Scan"
respectively and the third one is active for "Scan", "DScan" and "Sweep"
measurements. It is possible to create user defined lists and store them in the system.
First of all a unique name should be written in the Drop-Down Box. Then the
corresponding button above that box should be pressed and one of the screens shown
in Figure 3.207 will be displayed.

Figure 3.207. Screens for definition of Frequency, Suppress, and Transmitter Lists

Frequency List : Test-04 Frequency List : X

b <] |l &

Frequency[tHz] I FrequencylbHzl | BwikHz)
183.648000

1584.500000
150.000000

Transmitter List : Testl

v v 0o

Frequency(MHz] i Name | L atitude[deq.]

| Longitude(deg.] | Polarization

A special DB button is visible in these screens. This button enables the user to create
the list based on the existing information in the SMS4DC database.
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Figure 3.208. General Setting of a measurement order

SMS4DC : Order Report B

5|
General Setting I Date and Time Setting | Rezult Setting I
Order Type: (O Select a Device by Double Click : [Last GEP-Order; 05, September 2008
Order I OROS04160201 06433 E& Measurement Linit(z)
Order Name : |OrderM ameT est] =@ Unit{Station) Hame:: M<U1

=] M55_RAMC: R&SH'EMu nich
E MSS_RMC_PC: R&SHU<Murich

Ewecution Tupe ; | Automatic 'I

Sub-Order Task : IFFM j 5] MSS_ST_TYPE: F
5] MSS_LONG:: 11615278
Measurement Paramster : Deceupancy : Threshold : 5] MSS_LAT: 47.135833
=] <More: x| o ¥ Device_01_01: ANT_ESMB
m<None> 1o - B Device M_02: ADD_ESME_DDF195
Offzet =
Frequency cMNaones e | [
IF s
T sMones J IIJ
Frd
A ~Receiver and Direction Finder S etting [ M<U1 ; ANT_ESME |
EM Jwdidth = IMHZ j IF Bandwidth l RF Attenuat
andud andwidth: [150H - enuation: |48 -
Bearing . H =
Sub Audio Tane o0 Mz = IF Attenuation : | Narmal I Freamgl. | Of it
E{og;;l: T WHz ] Demadulation : | Fi | Meas. Time [ms]: |Default
EUUHFHD ooo =T Dietectar : |Average =] tade : |Marmal j
ocation — :
IFSpan:Ic led vI
Mo ofeas: Boints |5[|‘| vl S
e s et S | Erequericy List...I | Tyansmitter List: I | Suppress st |
Lattude: [l [N ][o5 [oa 938 | i | Ee| 2
Longiude |t ||E - =[3& [55.001

Create Order |

Figure 3.209. Date and Time Setting of a measurement order

SMSADC : Order Report

General Setting Date and Time Setting I Result Setting 1

{+ Defined Time Span

Start: 20090506 —= [120000 =
Stop:[z009.05.06 — [140000 =

" Periodic Measurement

In the "Date and Time Setting" screen it is possible to create a one-time measurement which is
defined using the items on the top of the screen or a periodic measurement using the items in the

211



centre of the screen. And also using the items at the bottom of the page, the continuity of the
measurement in the defined time span or period, can be defined.

Figure 3.210. Result Setting of a measurement order

‘SMS4DC : Order Report [

General Setting ] Date and Time Setting Result Setting l

Save Results as:

" MaxHold
" Compressed Measurement Fesult

" Measurement Result during an Alarm
" Beain and End of an Alarm

" Measurement Result during and Compressed Measuremnent Result outside an 2larm
o~

Settings

Measurerent Dezcription :

[ Geba |

In the final screen for (Figure 3.210) creation of an ORM, the following selections are available:
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Measurement Result: All Measurement results are stored.

MaxHold: For each frequency only the maximum measured value is stored.
Compressed Measurement Result: Compression interval per adjusted becomes for
each measuring parameter (so far as possible) a result of measurement (Average,
Standard deviation, Minimum, Maximum) stored. Storage always takes place to the
full minute.

Measurement Result during an Alarm: All measured values are stored during an
alarm. Measured values outside of the alarm are not stored.

Begin and End of an Alarm: The time at the beginning and time at the end of the
alarm arisen last are only stored. The result of measurement contains the additional
column status with the values start and stop. Measured values are not stored.
Measurement Result during and Compressed Measurement Result outside and Alarm:
All measured values are stored during an alarm. Measured values outside the alarm
are stored compressed (see Compressed Measurement Result).



3.4.2.14.1.4. Order Status sub-menu of ARGUS menu

By this facility, it is possible to see the status of all existing orders in the INBOX folder of
ARGUS system. The states might be one of the following:

- Open: When SMS4DC places a new order in the INBOX of the ARGUS system,
which shall execute the order, the state of the order is ,,Open®. The state of the sub-
orders is also ,,Open*.

- In Process: ARGUS sets the state of the sub-order to ,,In Process* and executes the
automatic measurement. The state of the order is also set to ,,In Process* by ARGUS.

- Finished: After measurement, ARGUS creates the report with the measurement results
and additional information and sets the state of the sub order to ,,Finished*.

- Forwarded: In case another control unit shall execute the sub-order of the order,
ARGUS passes on a copy of the order. The state of the order changes to ,,Forwarded*.

Figure 3.211. The screen showing the status of all existing orders in the INBOX folder of ARGUS

SMS4DC : Order Status 3]

Order M ame Order State | SubOrder State | Comment ”~
OR-081122-170334435-0.0ml - Abz Open Finizhed

OR-081122-171735493-0.5ml - FM Open Finizhed

OR-081122-171948744-0.eml - P Open Finizhed

OR-0811 22172209 7-0.0ml - AMS Finizhed Firizhed

OR-0811 2217332103005l CMR InProcess  In Process

OR-081122-175942844-0.2ml  CMR Finished Finizhed Errar 2008-11-22718:02:00+03:30 ...
OR-081122-180733080-0.=ml  CMRZ2 Open Finizhed

OR-081124-202623990-0.5ml - CR-New Open Finizhed

0R-081126-173937885-0.#ml  Lebanon-1 Open Finighed

OR-081126-175216846-0.0ml  OrderMarmeTestl  Open Finizhed

OR-081208-210152744-0.60ml - Subdudio-2 Firished Finizhed Fesult type not availablz far measurement. ..
OR-081208-211703127-0.sml - Leveltlarm Open Finizhed

OR-030206-173803234-0.5ml  Maual-Test Finizhed Finished Thiz iz the result of Manual Test arder whi...
0R-090402-211320934-0.5ml  OrderiMameTestl  Open Open

0OR-090402-212624844-0.5ml  OrderiMameTestl  Open Open

ORH-081122-170334435-0 wmnl - Az Finizhed Firizhed

ORH-081122-171735493-0.4ml - FM Finished Finizhed

ORH-081122-171948144-0. 4l P Finighed Finizhed

ORH-081122-180739080-0.4ml - CMR2 Finished Finizhed

ORH-081124-202623930-0 4ml - CMR-Hew Finished Finizhed

ORH-081126-173337885-0.4ml  Lebanon-1 Finished Finizhed

ORH-081126-175216846-0 2l OrderMameTestl  Finished Finizhed “

3.4.2.14.1.5. Stop Order sub-menu of ARGUS menu

By selection of this menu, a list of all running or pending ORM orders will be displayed (Figure
3.212) and one of them can be selected and stopped by pressing the "Create Stop Order" button.
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Figure 3.212. The screen showing all running or pending orders ready to be stopped

SMS4DC : Stop Order |

— In Pracesz/Fommarded Order(s) :

Order | M ame |
OR-081018-214055810-0. x| EREEW

OR-081024-234227-0 =l Ordert ameT ezt
OR-081024-234228-0 =l Ordert ameT est2

0R-090130-030504078-0.=ml - OrderMameT ext3

Create Stop Order I

3.4.2.14.1.6. Draw Output sub-menu of ARGUS menu

After successful completion of measurement of an ORM order, it is possible to visualise
the results in either ARGUS or SMS4DC. By selection of "Draw Output" menu, the
screen shown in Figure 3.213 is displayed and by selection of File->Open, the result XML
file should be selected from the OUTBOX folder of ARGUS system.

Figure 3.213. The toolbar of the screen showing the results of a measurement

¢ SMS4DC - [Monitoring Argus1]
B Fi= Tools

eEd & q

If a result file for a manual order is opened then before displaying the containing result,
the system shows the following dialog box which displays a warning message about the
possible incompatibility of the order and the results, the comments of order and the result
file and also a list of attached files, if any (Figure 3.214).

Figure 3.214. The screen showing the warning message before displaying the results of a manual measurement

Manual Order: LI

'E The results may be incompatible with original order.,
L

Crder Comment @ This is a FFM Manual Test Order,
Result Comment: ¢ This is the result of Manual Test order which contains 2 ARGUS results and 2 external filles
attached.

Appended File(s):

JNCOR0902061 73503234 stations, kml
JORO202061 7380323 M Cap32.un

3.4.2.14.1.7. Toolbar of ARGUS Monitoring Results view

The following buttons are provided in the toolbar of the draw output screen to facilitate
manipulation of the main functions:
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Toolbar

Name Description
Buttons P
m Bar | This button acts the same as Tools->Mode->Bar Chart menu and displays the resulted values
Chart | as a bar chart. The following figure is a sample screen shot of a bar chart display of
measurement results.
¢ SMS4DC - [Monitoring Argus2]
g File Tools
= A
CAARGU SWInbox\OR-081126-173937885-0.xml
Level(dBuVim) SUBORDER_TASK:FFM, MEAS_DATA TYPE:LV, RESULT TYPE:MR
10.00
9.50
9.00
6.00
0-
5.00 | |
0.0 60 11.9 ! 23.9 208 35.8 : 478 53.7 50.7
2008-11-26 17:50:01.271 Time(sec.) 2008-11-26 17:51:00.967
Ready Alt(m) : 1282 | Admin. Code : —— Coz
Line | This button acts the same as Tools->Mode->Line menu and displays the resulted values as a

bar chart. The following figure is a sample screen shot of a line display of measurement results.

55 SMS4DC - [Monitoring Arg
B Fle Tools
=H | & o M
CIARGUSUNnbox\OR-081126-175216846-0.xml

Level{d Bu\Vim) SUBORDER_TASK : SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR
60.00
53.88
47.76

41.64

35.52

96.0 980 100.0 102.0 104.0 106.0
Frequency(MHz)

Ready Alt{m) : 1282  |Admin. Code : — Coz
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:'@ 3D This button acts the same as Tools->3D (Frequency, Time, Value) and displays the resulted
View | values as a 3D chart. The following figure is a sample screen shot of a 3D display of
measurement results.
3'&;’_5MS4DC - [Monitoring Argus2]
B File Tools
S S o | ]
C:ARGUSIINbox\OR-081126-175216846-0.xml
Level(dByVim) SUBORDER_TASK: SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR
Mm ” 2008-11-26 17:53:
2008-11-26 17:53:59.974
59.44
£2.0 90.0 92.0 94.0 96.0 92.0100.0102.0104.0106.0108.0
Frequency(MHz)
Ready Alt{m) : 1282  |Admin. Code : — Coz
:'m 2D This button acts the same as Tools->2D (Frequency, Value) and displays the resulted values as
e (Freq., | a 2D chart. The following figure is a sample screen shot of a 2D display of measurement
Value) | results, having Frequency as X-axis and Level as Y-axis.

B2 A

CAARGU SUinbox\OR-081126-175216846-0.xml
Level{dBp\Vim) SUBORDER_TASK: SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR
60.00

53.88

96.0 98.0 100.0 102.0 104.0 106.0 108.0
Frequency(MHz)

Ready Alt(m) : 1282  |Admin. Code : — Coe
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:'m 2D This button acts the same as Tools->2D (Time, Value) and displays the resulted values as a 2D
(Time, | chart. The following figure is a sample screen shot of a 2D display of measurement results,
Value) | having Time as X-axis and Level as Y-axis.

B¢ SMS4DC - [Monitoring Argus2]

BB File Tocls

= E S (oMM DG

C:JARGU Slinbox\OR-081126-175216846-0.xml
Level{dBuVim) SUBORDER_TASK: SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR
60.00 —|

53.88-
47.76-

41.64 -

59 1 . 23. - 5. . . 53.5

2008-11-26 17:53:00.529 Time(sec.) 2008-11-26 17:53:59.974

Ready Alt(m) : 1232 |Admin. Code : —- Co

m Water | This button acts the same as Tools->2D (Water Fall) and displays the resulted values as a 2D
fall chart having Frequency as X-axis and Time as Y-axis. The following figure is a sample screen
shot of a 2D Water Fall display of measurement results.

¢ SMS4DC - [Monitoring Argus2]
B File Tools
=H S oMl e

2008-11-26 17:53:00.529 CAARGUS\nbox\OR-081126-175216846-0.xml
Time(sec.) SUBORDER_TASK: SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR

88.0 90.0 i . 96.0 98.0 100.0 102.0 104.0 106.0 108.0
2008-11-26 17:53:50.974 Frequency(MHz)

Ready Alt(m) : 1282  |Admin. Code : — Co:
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Grid

This button acts the same as Tools->Grid or Ctrl+G keyboard shortcut and displays a 10 by 10
grid over X-Y plane of the existing chart. The following figure is a sample screen shot of a 2D
chart display of measurement results with the grid.

i SMS4DC - [Monitoring Argus1]
B rile Tools

S & i

Level{dBp\Vim)

0.0 6.0 11.9
2008-11-26 17:50:01.271

Region : 1

Data
Export

This button acts the same as File->Export Data As... and exports the measurement data as a
Comma Separated Values (CSV) file. The following figure is a sample screen shot of the
export screen.

RPIX]

Save CSV file as...

Save in: |_} Inbos j cf B~

- | |[CC)OR0S0206173803234
My Recent
Documents

Desktop

My Documents

e !..
My Computer

y
My MNetwork
Places

File name:

Save |
Cancel

[DutPutFie |
[~

Save as type: |CSV Files (*C5V)
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This button is active only when a bearing measurement result is loaded. This result may
contain different Level and Quality values for each direction, each frequency (if measured for a
frequency range or list) and at different sampling times. In the screen it is possible to select
between Level and Quality values, view each measured data alone or a group of measured data
for each frequency.

Direction-Level EJ

Direction(deq.] O
123 340 350 N 10

eyl
" Quality

Direction - Quality

210 150

LevelldB o/
200 190 g 170 160 evel[dBui./m)

i

Gualityl]
91

Frequency(MHz] : |88. Qo000 j

Recording Date/Time : |2|j|jg.1 08 21:0901 671 j [~ Tatal
1 of 571

Legend | This button acts the same as Ctrl+L keyboard shortcut or Tools->Legend LewelidBuVim)
menu item and displays the legend of colors used to depict values in the chart e
for measurement data. o
51.84
47.76
4368
39.60
35.52
31.44
27.36
2378
19.20
15.12
11.04
5.96
288
-1.20
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ﬂ This button acts the same as Ctrl+M keyboard shortcut or Tools->Measurement Setting
Information menu item and displays the parameters of the order corresponding to the displayed
result.

Measurement Setting Information: E|

B

Execution Type : Automatic
Sub-Order Task : SCAMN
Measurement Data Type : LV
Result Type : MR,
Frequency Mode : Range
Start Frequency : 88 MHz
Stop Freguency : 108 MHz
Step Frequency @ 100 kHz
IF Band Width : 0.15 kHz
RF Attenuation : 0 dB

IF Attenuation : Mormal
Meas. Time : -1

Detector : Average
Demodulation : FM

Measurement Setting Information

As described in section 3.4.2.14.1.3, the result may contain the measurement results for up to
four parameters. In this case it is possible to choose the desired parameter to show its
measurement results. All possible submenu items of the Tools->Value menu is shown in the
following table. Based on the type of measurement and availability of the results, only some of
them might be active. Selection of statistical (e.g. Mean Value) values for some of the parameters
might be possible only for Compressed Measurement Result (CMR) files which are described in
section 3.4.2.14.1.3.

Measured Parameter Value

Level Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Frequency Offset Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Modulation Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value
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Band Width Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Bearing->Quality Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Bearing->Direction Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Sub Audio Tone Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Program

PI Code

Sound ID

Occupancy

Number

3.4.2.14.2. ESMERALDA menu

This menu item groups all the functionalities needed for communication with
ESMERALDA monitoring software. The data exchange between SMS4DC and
ESMERALDA is done through creation of different special files which are listed below:

- *REQ: Request files. Created by the monitoring system and submitted to the
SMS4DC to create a check file based on that.

- *.CHK: Check files. Measurement orders created by SMS4DC to be submitted to the
monitoring system.

- * RES: Result files
- * ATR: Results of ATR measurement
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3.4.2.14.2.1. Check-list Generation/Mission Creation sub-menu of ESMERALDA
menu

By selection of this menu item, it is possible to create measurement missions (orders) to
be submitted to the ESMERALDA monitoring software. Figure 3.215 shows the first
screen.

Figure 3.215 The screen for measurement mission creation

Select Monitoring Function and Monitoring Station

k anitaring function

FEF : Frequency Band occupancy with Fast scanning
FEM : Frequency B and occupancy with bMeasurement
FSM : Frequency Scanning occupancy with Meazurement
FSF : Frequency Scanning occupancy with Fast zcanning
SCT : Systematic Control of Transmitters

SF5 : Specific Frequencies Scanning

TOR : Tranzmitter Dccupancy Fate

1155 : Unknown transmitters Scanning Searching

IBS : Unknowi transmitters Band Searching

ATR : Field strength measurements along a route

Cab : Channel dinalyzis and Meazurements

TwM : T% Meazuremnents

20 T T T T T T T T B B

k anitaring ztation

sdd | Delste Edt |
I | M ame | Longitude | Latitude
1 mz11 0&1E1122 3EMNI344
Z mz2 052E1111 3EMN0222
3 mzd 053E01M BN
£ *

The monitoring functions are listed below:

-FBF: Frequency Band occupancy with Fast scanning
-FBM: Frequency Band occupancy with Measurement
-FSM: Frequency Scanning occupancy with Measurement
-FSF: Frequency Scanning occupancy with Fast scanning

These missions are used to determine:
1. with a one-minute minimum resolution, the occupancy rate for a list of discrete
frequencies over one or several days.
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2. the occupancy rate of a band with the scanning pitch resolution on a sub-band,
over one or several days.
A. Frequency Occupancy Rate with Frequency band Scanning
‘FBM: determination of the continuous frequency sub-band occupancy rate
(maximum 20 sub bands)associated with measurement of transmitter parameters.
‘FBF: determination of the continuous frequency sub-band occupancy rate without
measurement of transmitter parameters.
B. Frequency Occupancy Rate with Frequency Scanning
-FSM: determination of the discrete frequency list occupancy rate with
measurement of transmitter parameters.
-FSF: determination of the discrete frequency list occupancy rate without
measurement of transmitter parameters.
-SCT: Systematic Control of Transmitters. This mission is used to verify the compliance
of known transmitters to the expected values and to obtain information items about the
unknown transmitters encountered.

-SFS: Specific Frequencies Scanning. This type is used to monitor the activity on selected
frequencies.

-TOR: Transmitter Occupancy Rate. This mission is used to determine, with a one-
minute minimum resolution, the occupancy rate of a transmitter over one or several days.

-USS: Unknown transmitters Scanning Searching
-UBS: Unknown transmitters Band Searching

These missions intend to detect the presence of signals the source transmitter of

which is not referenced in the management data base.

These missions are carried out

-either in frequency band scanning mode: (UBS)

-or in frequency scanning mode: (USS).
-ATR: Field strength measurements along a route. An “Along the Route” mission is
used to determine the coverage area of one or more transmitters along a route. It enables,
in a mobile measurement station, to associate a level of energy with a GPS position.
-CAM: Channel Analysis and Measurements. A "channel analysis" mission allows to
analyze, display and store the transmitter characteristics on a given channel (fixed
frequency). It tries to split the activity of a frequency into several communications (a
succession of measurements above the detection threshold is identified as a
communication).
-TVM: TV Measurements
The purpose of a “TV Measurements ~ mission is to:
-check the characteristics of a transmitter by measuring the various frequencies: image,
sound, chrominance, attenuated band sub-carriers,
‘perform a protection measurement between a given transmitter (1st transmitter of
mission file) and possible spurious transmitter (2nd transmitter of the mission file).

After selection of the desired mission type then there will be four more screens for further
parameters as shown in Figure 3.216 to Figure 3.219.
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Source statian ;

Mission creation : Frequency Band occupancy with Fast scanning

Step 1 I Step 2 I Step 3 I Step 4 I Header

Send

Figure 3.216. Step 1 of the parameter definition for the missions

— kanitaring function

[~

TITATITITITITITTR

£ Tk TW Measurements

FEF : Frequency Band occupancy with Fast zcanning
FEM : Frequency B and occupancy with beazurement
FSh : Frequency Scanning occupancy with fMeazurement
FSF : Frequency Scanning occupancy with Fazt zcanning
SCT : Systematic Control of Transmitters
SF5 : Specific Frequencies Scanning
TOR : Tranzmitter Docupancy Fate
155 : Unknown transmitters Scanning Searching
IBS : Unknowm transmitters Band Searching

= AT : Field strength measurements slong a route
= CAk : Channel dnalyzis and Measurements

Delete

DatesTime of miszion | Manitoring Mnnrtqung Mnnrtu;urlng DatedTime of mis
creation station station station heginnin
longitude latitucle 4 4
2010010429 173624 m=11 OS1E1122 0 35N3544  20M10M082917:351

Sub-Band(s]

_>I

frequency  |sub-band scanning

Detection
threshald
(B

Continuous

step (HZ)

Transmission
designation

Meazurement
antenna
identifier




Figure 3.217. Step 2 of the parameter definition for the missions. Date and Time settings

— M onitaring

Mission creation : Frequency Band occupancy with Fast scanning

Step 1 Step & I Step 3 I Ctep 4 I

Header

Send

station

M arme ; Ims11

Longitude ; IEIE1 I E

=]

R

Latitude ; |35 I I

|

44

bizzion D ateTime

Beginning date : I.-"2'EI.-"2EI'|E| —
Ending date : [10/23/2010 —

Beqinning time :I 53624 Phd —I_:l
Ending time :[ 5:36:24 PM —

&dd

Change

Delete

Sub-B and(z]

Monitoring | Source | DatesTime of mizzion | Monitoring Mnnrtu;urlng M-:unrtu;urlng DatesTime of mis
function | station creation station station station heginnin
longitude latituicle 4 4
FBF e 20100 0/29 17 36:24 m=11 0S1E1122 | 35M3344 | 201010029173

2

Start
frequency
(Hz)

End

(Hz)

Continuous
frequency  |sub-band scanning
step (Hz)

Detection
threshald
[dBu"

Tranzmiszion
designation

Meazurement
antenna
identifier

225



226

Figure 3.218. Step 3 of the parameter definition for the missions

Mission creation : Frequency Band occupancy with Fast scanning

Step 1 I Step 2 Step 3 | Ctep 4 Header Send
— Measurements ——————— — Measurements tolerance
Azimuth [deq.] : I
™ 1TU measwrements Akl modulation rate [%) ; I
[T Direction Finding Frequency : I kHz ;I
Fid dewiation : | kHz LI
I Location
— Lilert
I- T Measurement Alert instruction :I Mesgage o operatar LI
[T T Pratection [Detections before maszking :I 3:
td azking duration [mn] ; I 3:

Monitoring | Source | DatesTime of mizzion | Monitoring My:t?ur:g le’::t?nr:wng DatesTime of mis

function | station creation station longtucs T heginning

FBEF G 20101 0/29 173624 mz11 O3ME1122 0 35M33544 | 201010028173

2

&dd

Change Delete Sub-Band(z]

Start Enci Continuous Detection L Meazurement
. Transmission
frequency | freguency |sub-band scanning [ threshold desianation antenna
[HzZ) [HZ] step (Hz) [dBuY g identifier




Figure 3.219. Step 4 of the parameter definition for the missions

Mission creation : Frequency Band occupancy with Fast scanning

Step 1 Step 2 Step 3 Step 4 l Header Send

[s0ms <]
—

Ococupancy rate reliability (%) ; -
COeccupancy rate rezolution [mn] (|5 -
Sample type : |Dependants ﬂ

Communication time [mn] ;|1 El:

Reprezentation

[+ [ Histarical [ Statistics
Monitoring | Source | DatesTime of miszion | Monitoring Mu:unrtu;urlng Mnnrtqung DatesTime of mis
function | station creation station station station beginnin
longitude latitude 4 g
FBF e 20100 0/29 17:.36:24 m=11 OS1E1122 | 353344 201010029173
] | i
|
&dd | Change | Celete Sub-Band(z]
Start Enci Continuous Detection L Meazurement
. Transmizsion
frequency | freguency |sub-band scanning [ threshold desianation antenns
[HzZ) [HZ] step (HZ) (B 4 identifier

3.4.2.14.2.2. Check-list Generation/Requests sub-menu of ESMERALDA menu

This functionality is used when there are request files coming from the monitoring
system. On the screen (Figure 3.220) the desired *.REQ file should be selected by
pressing Load button and by pressing Create Check File button the corresponding check
file will be created and submitted to the monitoring system.
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Figure 3.220. Screen for creation of a Check file based on a Request file

e SMS4DC_THALES Requests

B=1ES

\itzchent DA TUASM S AMonitonng THALES M acros\5F545071 22007 req

Create Check File

Header : Specific Frequencies Scanning

Monitaring | Mizsion | DatelTime of mission . . Mantqung Ml:nnrtl;nrlng DratesTime
function origin creation Monitaring station station station miszion begir
g longitude latitude g
SFS L 072020 09:55:13 Sh200 ooovys129  47M035T 0 OFM202009
<] | i
Meazurement ztation parameters
.Area Azimuth 1 azimth 2 | Transmission F'u:usrt!ve tolerance on Negat.we tolerance
diameter (Dag) (Deg) desianation field strength on field strength
[km) g 4 g measurement measurement
10 0. 35949 Bk00F 3E-- 20 20

Sub-Band(z] : 4

Start frequency | Stop freguency Scan step (Hz) %?eesdh:jz Tran;mis;inn Measureme!ﬁ
[HZ) [HZ] (B designation | antenna idertifier
Sa300000 9300000 27 100KF3E--
91 Fo0ano 9 Fo0o00 27 100KF3E--
Q5000000 Q5000000 27 100KF3E--
107 00000 107700000 ) 100KF3E--

3.4.2.14.2.3. Check-list Generation/Requests (Automatic) sub-menu of

ESMERALDA menu

Activation of this menu (Figure 3.221), makes SMS4DC ready to listen to the requests
issued by ESMERALDA monitoring system and as soon as it receives a request,
processes the information and creates a check file and sends back to ESMERALDA

monitoring software.

Figure 3.221. Menu for activation of automatic processing of incoming requests
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3.4.2.14.2.4. View/Check-list sub-menu of ESMERALDA menu

This menu item is used for displaying the content of check files. (Figure 3.222) shows an
example of a check file for SCT mission. It is possible to display contents of check files,
result files and occupancy files simultanously.

Figure 3.222. Contents of a sample SCT Check file

542 SMS4DC_THALES Check Files

\itsclient\DA TUAS MS\Monitoring\ THALE S\Macios\SCT 07121 3AADD. chk
Header : Systematic Control of Transmitters
et | Senes || Eemihecimssmn || e || e | RS | e st || Exefimeermssmm Required Gragh (@, SEE D Alert i [Py
function | station creation s || ZEE || EEEm beginning ending measuremsnts | representation rdieve] et || TSR || W
longitude | latitude resolution (mn) tolerance (Deg) | tolerance
SCT G 071218 11:56:57 SM200 | OOOWYS124 47NO3SE 07r121811:54 07/12020 11:54 U ) 10 200000
. 2
Station_Frequency Data : 7
Normingl Nominal Field Pastive field Megative field Detection Directivity of Measuremert
Mi:z;ri:i:fm T‘r::;r‘:ir:fr T:ﬂ";’sz‘:r Tr;’fﬂger ‘ freguency ‘Z:Z;’:;?ﬁ‘:ﬂ azimuth strength strength ‘ strength threshald Ba"ﬂw‘wh lransmang Polarization antenna
(Hz) (Den) (dBuiim) messurement msasuremsnt (dBUv) antenna dertifier
1 ALOUETTE | 0OOWSS31 | 46MS405 | 92600000 JOOKF3E- 2093 12611 50 50 20 300000 W B
2 EUROPEZ | DOOWSOIE | 47M0252 | 95000000 100KF3E- 1448 136.1 50 50 20 100000 W 361
3 MANTES | ODIW3100 | 47M1S00 | 98100000 256KF3E- 2926 1478 50 50 0 300000 W 361
4 HTOUEST | 0OOWSO1E | 47M0252 | 100500000 100KF3E-- 1449 136.1 50 50 0 100000 W 361
5 REOUH | 00OWSOME | 47M0252 | 104300000 100KF3E-- 1449 1071 50 50 0 100000 W 361
[ EUROPE! | DOOWSOS | 47MO252 | 104700000 100KF3E-- 1449 136.1 50 50 20 100000 v SG1
7 FRAMCE | ODOWSIMS | 47M0252 | 105300000 100KF3E- 1449 136.1 50 50 20 100000 v 561
o]

3.4.2.14.2.5. View/Results sub-menu of ESMERALDA menu

This menu item is used for displaying the content of result files. (Figure 3.223) shows an
example of a result file for SCT mission. It is possible to display contents of check files,
result files and occupancy files simultanously.

Figure 3.223 Contents of a sample Result file of a SCT mission

35 SMS4DC_THALES Results

ksclientyDYTUASMS\MonitoringA\THALE S\M acros\SCTA0712194AA00. res

Header : Systematic Control of Transmitters

Monitoring | Monitoring
Monitoring station station station
longitucle: |stitucle

SCT G O7FM 219 11:56:57 Sm200 000CE128 | 47NO3ST | O7M2MO12:04 072191206

Monitaring | Mission | DetesTime of mission
function origin creation

DatelTime of DatefTime of Graph Measured noize
migzion beginning | mission ending representstion level (GBUNYY)

Measurement list - 13

Measurement . DeteTims oy | Measured | Measured Measured | MRS | by tion finger | MeBSUred MeasLred Measuredt | - e
dentifier Transmitter identifier detection trans.mrtler transmitter | Location mark Ty azimuth el e handwidih (heta | bandwidth (> dB | modulation rate fr.el
longitude |atitucls (Ded) method) (Hz) method) (Hz) %) drift
1 ALOUETTE
2 EURCPEZ
3 MAMTES STE LUCE
4 HITOLEST
3 RIBOUM
-] EURCPE1
T FRAMCE INFO
07M2A912:04 105906251 36.4 g TE17 95182 7 1
07M2A912:04 104699965 37 g 93093 105335 21 2
07M2A912:04 104299915 356 g a7135 106054 23 3
07M2A912:04 100500262 37 g 100325 107161 35 4
07M2A912:04 94999957 354 g 99153 106705 24 3
071219 12:04 92799954 361 7 150976 27773 ] 4
2
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3.4.2.14.2.6. View/Occupancy Rate sub-menu of ESMERALDA menu

This menu item is used for displaying the content of occupancy files. Figure 3.224 shows
an example of an occupancy file for TOR mission. It is possible to display contents of
check files, result files and occupancy files simultanously.

Figure 3.224. Contents of a sample Occupancy Rate result for a TOR mission

352 SMS4DC_THALES Occupancy Rates

Mitsclient\DMTUAS MSAMonitoringh\ THALE S \Macros\TORA071219AAD1 .oce
Détection de fiéquences [ Esmeralda XE : Nb 1 Vaie 1 |
Date de début 19/12/07 - 14:58:02 Date de fin 19/12/07 - 15:01:12
from: to: from to: from: ta: from: to:
Tranehe harsire 19207 - | 9207 | 9207 | 1gm2nz- | 1gm2nz- | em2mn- | 1em207- | 19M207-
14:58:02 14:59:01 14:59:01 15:00:01 15:00:01 15010 15:01:0 150142
Caral Taux global | Temps moy. | Temps max. | Temps min N"’(e;;""';ax N“‘?:;"""‘W' Tauz Précision rel Tax Précision rel Taux Précision rel Tauz Précision re
92,5000 Wiz [l 000000 O0OGO0 | 00ODOD | 4274 (L [l 100.00 0 10000 [l 100.00 [l 10000
Inconnu 52800000 34 000016 | 00032 | 00001 830 653 34 68 40 5213 2 68 [ 10000
95 000000 MHz o 00:00:00 00:00:00 00:00:00 1270 0o o 100.00 o 100.00 ) 10000 o 100.00
Inconnu [95.000000 | 100 000303 | 000303 000000 650 620 100 22417 100 EEd 100 2157 0 10000
35.100000 Mz [ 000000 | 000000 | 000300 | 1270 ag [ 100.00 ] 10000 0 10000 [ 10000
inconn [ 98100000 0 000000 | 00OGO0 | 00OBOD | 4270 0o 0 10000 [ 10000 [ 100,00 0 10000
100,500000 MHz a 000000 | 000000 000000 | 4270 ag a 10000 ] 100.00 [ 100.00 a 10000
Inconnu [ 100 000303 | 000303 | 000000 620 685 100 247 100 3131 100 2157 [ 10000
104 300000 MHz 0 000000 | 00OGO0 | 00OBOD | 4270 0o 0 10000 [ 10000 [ 100,00 0 10000
Inconnu [ Ed 000043 | 000137 000001 700 748 100 247 30 316 100 2157 [ 10000
104700000 MHz o 00:00:00 00:00:00 00:00:00 1270 0o o 100.00 o 100.00 ) 10000 o 100.00
Inconnu | 100 000303 | 000303 000000 520 740 100 22417 100 EEd 100 2157 0 10000
105500000 MHz [ 000000 | 000000 | 000300 | 1270 ag [ 100.00 ] 10000 0 10000 [ 10000
Inconnu [ 100 000303 000303 000000 620 730 100 2217 100 .31 100 2157 0 10000
K| IO

3.4.2.14.2.7. View/Requests sub-menu of ESMERALDA menu
This menu item is used for displaying the content of request files. (Figure 3.225) shows
an example of a request file for SCT mission. It is possible to display contents of check
files, result files and occupancy files simultanously.

Figure 3.225. Contents of a sample Request file for a SCT mission

82 SMS4DC_THALES Requests

Mtsclient\DA TUAS MSAMonitoringy THALE 5 \M ASCTAOD7122000 .req

Header : Systematic Control of Transmitters

- . N . Monitaoring | Monitaring N . OCouUpancy
Monlto.rlng MIS.SIDH DateTime o.f migsion Monitaring station station station .Da.temme. Df. E?atg.l’T\me Qf Reguired Graph . and lewi
function origin cesation , y migsion beginning | mission ending measurements representation N
longitude: |atitucle: resalution |
SCT L 0712020 09:33:22 SM200 000MAE129 | 4TMO3ST | O7TAM2/20 0931 0312520 09:31
L 2
M t station p k
_Area Azimuth 1 Azimuth 2 | Transmission Posrt!ve tolerance an Nega?lve tolerance
diameter (Deg) (Deg) designation field strencgth on field strencth
Ckm) g 9. = measurement measuremert

10 0o 33949 GHO0F3E-- 20 20

Sub-Band(s] - 1

Start frequency | Stop frequency DEEED Tranzmission Measurement

(Hz) {Hz) Sean step (Hz) t?;?uh\?;d designation | antenna identifier

82000000 108000000 27 100KF3E--

3.4.2.14.2.8. Draw Output sub-menu of ESMERALDA menu

After successful completion of a measurement, it is possible to visualize some the results
in SMS4DC. It should be noted that only some of the results of ESMERALDA
monitoring software are graphically visible but it is possible to view all the text results by
the functionality which is described in section 3.4.2.14.2.5. By selection of the "Draw
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Output" under ESMERALDA menu, the screen shown in (Figure 3.226) is displayed and
by selection of File->Open, the result file should be selected from the OUTBOX folder of

ESMERALDA system.

Figure 3.226. The screen for graphically displaying the measurement results of ESMERALDA monitoring
system

e SMS4DC - [Monitoring THALES1]
B Filz Tools

EE & o

The toolbar buttons are already described in section 3.4.2.14.1.7. The following picture
shows an example of the results for a UBS measurement.

Figure 3.227. Graphical display of the measurement results of a UBS mission

‘¢ SMS4DC - [Monitoring THALESA]
BB iz Took

=0 & mM
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< 1
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FrequencWiMHz)

While displaying the results of Direction-Level measurement (), it is possible to export the results to be
viewed in Google Earth.
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Figure 3. 228. Screen for displaying and/or exporting the results of a direction measurement

Direction-Level
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10of1 [~ Tatal

By pressing "Google Earth Export/Display" button, the signal direction is displayed on the
Google Earth screen (for this capability, the Google Earth application must be installed).
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Figure 3.229. Screen for displaying the results of a direction measurement on Google Earth
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It is also possible to load and display different measurement files. This might be useful for
finding the location of a transmitter by having at least three direction-finding results of three
different monitoring stations.

Figure 3.230. Screen for displaying the results of two direction measurements on Google Earth
18]
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3.4.2.14.2.9. Show ATR sub-menu of ESMERALDA menu
This menu item is used for displaying the content of result files. (Figure 3.231) shows an
example of a result file for ATR mission. It is possible to display contents of check files,
result files and occupancy files simultanously.

Figure 3.231. Screen for displaying and/or converting the results of an ATR mission

SMS4DC_THALES ATR Files

hutzclienth DY TUNS B S W anitaring® THALE S acroshA TR0 220133, atr
Header Froperty
kd anitaring Station ; SHM200 Emin : |10 252
Tranzmitter identifier ; EURDOPE2? Emax - W I5 8
Frequency(tHz] : 95.000000 width [1 -
Number of Records ; 7 o =
Load ATR Fie | | Save as... |

By pressing "Save as" button the results could be saved in SMS4DC Vectors (*.txt) or
Google Files (*.kml) formats.

Figure 3.232. Screen for saving and/or showing the results of an ATR mission

saveas 21|
Gawe i IE}.&TH j - =k E3-
= at kml
=) a2 bl
Desktop
‘ Save as type: SM54DC Vectors [“.tu) =]

StSA0C Vechars [ bt

My Documents

Google Files [* kml]

™

y Computer

File: name: ID?'I 22088060 kml j Save I
G i nil] Cancel |

4

Save az type:

v Show

By putting check mark in "Show" check box and then pushing "Save" button the results will be
shown in Google Earth.
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Figure 3.233. Example for showing an ATR mission on Google Earth

3.4.2.14.3. Others menu
Document 1C/120-E dated 17 September 2010 from Director of the BDT provides the
necessary information required for General Interface Between SMS4DC and Monitoring
Systems.
This menu item groups all the functionalities needed for communication with other
monitoring software. The data exchange between SMS4DC and monitoring software is
done through two kinds of orders:
- M2S - Interface for sending requests from monitoring system to the SMS4DC.
- S2M - Interface for sending requests from the SMS4DC to monitoring systems.

3.4.2.14.3.1. Respond to M2S Order sub-menu of Others menu

Activation of this menu (Figure 3.234), makes SMS4DC ready to listen to the M2S orders
issued by monitoring system and as soon as it receives an order, prepares the requested
information and sends to the monitoring system. Removing the check mark of this item
disables this link from monitoring system to SMS4DC.

For more information about creating orders in the monitoring system, consult the user's
manual of relevant monitoring system.
Figure 3.234. "Respond to M2S Order" menu item

Monitoring

. ARGUS »
ESMERALDA *

Respond to M25 Crder

SZM Order
Order Status
Stop Crder

Draw Oukpok

3.4.2.14.3.2. S2M Order sub-menu of Others menu

By this function it is possible to create an S2M measurement order by selection of "S2M Order"
menu. By selection of this menu, Order Report screen will appear. In the displayed screen, there
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are 3 tab dialogs called "General Setting", "Date and Time Setting" and "Result Setting" which
are shown in Figure 3.236, Figure 3.237 and Figure 3.238 respectively.

In these screens there are some items which are inactive by default. Each of these items may get
active based on the values of other items. For example the "Frequency List" combo box of
"General Setting" screen may be active only for "Frequency List Scan" measurement. In the
General Setting of the measurement order (Figure 3.236), there are so many technical parameters
which some of them are described here and more detailed technical information may be found in
the user's manual of monitoring software.

- Order Task: Currently the following types of measurements are available
o Frequency List Scan
o Transmitter List Scan
o Scan
o DScan
o FFM (Fixed Frequency Measurement)
o Sweep

- Measurement Parameter: At most four of these parameters can be measured
simultaneously with the exception of "Location" which should be measured alone.

o Level

o Offset

o Frequency
o IF

o Audio

o AM

o FM

o PM

o BandWidth
o Bearing

o Sub Audio Tone
o Program

o PICode

o Sound ID

o Location

- Frequency, Transmitter and Suppress List Drop Down lists
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The first two are only active for "Frequency List Scan" and "Transmitter List Scan"
respectively and the third one is active for "Scan", "DScan" and "Sweep"
measurements. It is possible to create user defined lists and store them in the system.
First of all a unique name should be written in the Drop-Down Box. Then the
corresponding button in front of that box should be pressed and one of the screens
shown in Figure 3.235 will be displayed.

Figure 3.235. Screens for definition of Frequency, Suppress, and Transmitter Lists

Frequency List : list1 = E
be | Wl &
fiteauenc,(Mhiz) FrequencylMHzl | BwikHz] I
E|
[
FrequencultHz] |Name |Latitude[deg.] |Lnngitude[deg.] |F'0Iarization
800.0000 F<ALBO1 41,9250 19.9250 v

A special DB button is visible in these screens. This button enables the user to create
the list based on the existing information in the SMS4DC database.
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Figure 3.236. General Setting of a measurement order

|
General Setting | Date and Time Setting | ResultSetting |
Order Type : OF
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Level x| <M | |0
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= it L) LLatitude: | i} jl |
=] <Hone> 5l o Longitude: I E jl I
LY/
Receiver and Direction Finder Setting
IF Bandwidth : {120 kHz vl RF Atteruation: |40 -
IF &ttenuation : |Normal hd Preampl. : | Off hd
Demodulation : | Frd = Meas. Time [ms]: [Default
Detectar : |Peak | Mode : |Mormal 'l
IF Span: [350 kHs |
| Frequency List.. I Tiransmitter List... || Suppress List... I
Figure 3.237. Date and Time Setting of a measurement order
£l
General Setting Date and Time Setting | Result Setting I

& Defined Time Span

Start - [14/05117 == [12.00.00
Stop: 140517 =5 [14.0000

" Periodic Measurement
Start [ate Stop [ate
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= = Moy
: Tuesday
[raily Stop: “wednesday
[ aily Etart Thuraday
2 — |7 [izoo = Friday
|12'DD'DD = ¥ = Saturday
i~ Dzl Gtart + 0z0eom =

V' Measurement Continuity

Intensal: [Duratior ;

oo = > Joosooo =

Create Order

In the "Date and Time Setting" screen it is possible to create a one-time measurement which is
defined using the items on the top of the screen or a periodic measurement using the items in the
centre of the screen. And also using the items at the bottom of the page, the continuity of the
measurement in the defined time span or period, can be defined.
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Figure 3.238. Result Setting of a measurement order
F

General Setting I Date and Time Setting Fesult Setting |

— Save Results as

&+ Measurement Fesult

" MaxHold

" Compressed Measurement Result

' Measurement Result duting an Alarm

~ Beain and End of an &larm

 Measurement Result during and Compressed Measurement Result autside an &lam

) Text

 Setting
Compress Time [nteral: IWD mir 'I ‘

Alarm by Dwvershont Alarm by Undershont

= 0Off & 0ff

O LimitYaue [0 JeBui ]| || € Limtvalie O | FET

O Umittine | E| | e | imitine | =l

‘ Caunt for Triagering &larm : I‘I ‘
Measurement Description :
E

Create Order |

In the final screen for (Figure 3.238) creation of an S2M, the following selections are available:

Measurement Result: All Measurement results are stored.

MaxHold: For each frequency only the maximum measured value is stored.
Compressed Measurement Result: Compression interval per adjusted becomes for
each measuring parameter (so far as possible) a result of measurement (Average,
Standard deviation, Minimum, Maximum) stored. Storage always takes place to the
full minute.

Measurement Result during an Alarm: All measured values are stored during an
alarm. Measured values outside of the alarm are not stored.

Begin and End of an Alarm: The time at the beginning and time at the end of the
alarm arisen last are only stored. The result of measurement contains the additional
column status with the values start and stop. Measured values are not stored.
Measurement Result during and Compressed Measurement Result outside and Alarm:
All measured values are stored during an alarm. Measured values outside the alarm
are stored compressed (see Compressed Measurement Result).

3.4.2.14.3.3. Order Status sub-menu of Others menu

By this facility, it is possible to see the status of all existing orders in the INBOX folder of
monitoring system. The states might be one of the following:

Open: When SMS4DC places a new order in the INBOX of the monitoring system,
which shall execute the order, the state of the order is ,,Open®. The state of the sub-
orders is also ,,Open*.
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- In Process: monitoring system sets the state of the sub-order to ,,In Process* and
executes the automatic measurement. The state of the order is also set to ,,In Process*
by monitoring system.

-  Finished: After measurement, monitoring system creates the report with the
measurement results and additional information and sets the state of the sub order to

,,Finished.
Figure 3.239. The screen showing the status of all existing orders in the INBOX folder of monitoring system
A
Order Mame Order State | SubDrder State | Comment |
OR-140426-153417700-0. 0l OrdeiMameTest]  Open Open

3.4.2.14.3.4. Stop Order sub-menu of Others menu

By selection of this menu, a list of all running or pending S2M orders will be displayed (Figure
3.240) and one of them can be selected and stopped by pressing the "Create Stop Order" button.

Figure 3.240. The screen showing all running or pending orders ready to be stopped

|
— In Process Orders] :
Order | Mame |
OR-021 M 821408521 0-0.5ml - Temp
0R-081024-234227-0.xml OrderM ameT ezt

OR-090130-090504073-0_=ml OrderM ameT est3

Create Stop Order I

3.4.2.14.3.5. Draw Output sub-menu of Others menu
After successful completion of measurement of a S2M order, it is possible to visualise the
results in either monitoring system or SMS4DC. By selection of "Draw Output" menu, the
screen shown in Figure 3.241 is displayed and by selection of File->Open, the result XML
file should be selected from the OUTBOX folder of monitoring system.
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Figure 3.241. The toolbar of the screen showing the results of a measurement

M5 GMS4DC - [Monitoring OTHERS1]

B File | Tools

H & |ME @D e g D ARR

3.4.2.14.3.6. Toolbar of Others Monitoring Results view

The following buttons are provided in the toolbar of the draw output screen to facilitate
manipulation of the main functions:

Toolbar
Name Description
Buttons P
m Bar This button acts the same as Tools->Mode->Bar Chart menu and displays the resulted values
Chart | as a bar chart. The following figure is a sample screen shot of a bar chart display of
measurement results.
5 SMS4DC - [Monitoring OTHERS1]
SH & Wl E oG e W
F:\map1\0thers_Program\OR-01-FFM-LV-O-Result.xml
Level(dBuVim) SUBORDER_TASK : FFM, MEAS_DATA_TYPE : LV
60.00.
59.50
59.00
58.50.
58.00
§7.50
57.00
56.50
56.00
55.50.
1
0.0 1.7 ¥ t 6.8 84 101 d . 15.2 16.9
2008-09-04 14:32:58.485 Time(sec.) (98.500000MHz) 2008-09-04 14:33:15.380
L]
. Line | This button acts the same as Tools->Mode->Line menu and displays the resulted values as a
bar chart. The following figure is a sample screen shot of a line display of measurement results.
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[Sissnc mermanisil Y EESSSSHL I |

[ JREIF
FH S MWD am W

F:\map1\Others_Program\OR-081126-175216846-O.xml
Level{dBuVim) SUBORDER_TASK : SCAN, MEAS_DATA_TYPE:LV
60.00

53.88.

96.0 98.0 100.0
Frequency(MHz) (2008-11-26_17:53:00.529)

s r  Emosl [ s
:'@ 3D This button acts the same as Tools->3D (Frequency, Time, Value) and displays the resulted
View | values as a 3D chart. The following figure is a sample screen shot of a 3D display of

measurement results.

_

FU S LEE SO @ EEC s S0OE

L el i
E'm 2D This button acts the same as Tools->2D (Frequency, Value) and displays the resulted values as
ey (Freq., | a 2D chart. The following figure is a sample screen shot of a 2D display of measurement

Value) | results, having Frequency as X-axis and Level as Y-axis.
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_

el @ LAl E @@ Bl

FrequencyiMHz] | 2008-11.26_1T

s T 1 T [
E'm 2D This button acts the same as Tools->2D (Time, Value) and displays the resulted values as a 2D
ey (Time, | chart. The following figure is a sample screen shot of a 2D display of measurement results,
Value) | having Time as X-axis and Level as Y-axis.
_
SUSLEEED anEED-BnO8
e P T T [
m Water | This button acts the same as Tools->2D (Water Fall) and displays the resulted values as a 2D
fall chart having Frequency as X-axis and Time as Y-axis. The following figure is a sample screen

shot of a 2D Water Fall display of measurement results.
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s T |

This button acts the same as Tools->Grid or Ctrl+G keyboard shortcut and displays a 10 by 10

Grid
EE grid over X-Y plane of the existing chart. The following figure is a sample screen shot of a 2D
chart display of measurement results with the grid.
ap1\Others_Program\OR-01-FFM-LV-O-Result.xml
Level{dBuVim) SUBORDER_TASK : FFM, MEAS_DATA_TYPE : LV
Y e YD UL 3
0.0 1.7 ’ u 6.8 84 104 1. 13.5 15.2 ‘16.9
2008-09-04 14:32:58.485 Time(sec.) (98.500000MHz) 2008-09-04 14:33:15.380
Data | This button acts the same as File->Export Data As... and exports the measurement data as a
Export | Comma Separated Values (CSV) file. The following figure is a sample screen shot of the

export screen.
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Save CSV file as...
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‘ﬁ File name: Z::u_rt PutFile
[ e
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Places

Led Lo

Save I
Cancel |

4

Direction - Quality

This button is active only when a bearing measurement result is loaded. This result may
contain different Level and Quality values for each direction, each frequency (if measured for a
frequency range or list) and at different sampling times. In the screen it is possible to select
between Level and Quality values, view each measured data alone or a group of measured data

for each frequency.

x|

Direction[deg.]
122

350 N 10

340 20

Clualitpl#
ualitpl#] 200 190 g

 Level
£ Quality

LevelldBu]

B [ se3
FrequeneyiMHz] : |32 500000 =]
Recording Date/Time : |znna.ug.n4 150016931 = |7 Total
| 1 of 45
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: Legend | This button acts the same as Ctrl+L keyboard shortcut or Tools->Legend
menu item and displays the legend of colours used to depict values in the
chart for measurement data.

Level{dBu\im}
60.00
55.92
51.84
A7.76
43 68
39.60
35.52
31.44
27.36
2328
19.20
15.12
11.04

6.96
288
-1.20

ﬂ This button acts the same as Ctrl+M keyboard shortcut or Tools->Measurement Setting
Information menu item and displays the parameters of the order corresponding to the displayed
result.

Measurement Setting In il

L]

y Sub-Crder Task : FFM
Measurement Data Type : LV BE
Frequency Mode : Single
Frequency : 98.5 MHz
IF Band Width : 150 kHz
RF Attenuation : Auto
IF Attenuation : Mormal
Meas. Time : 0.2
Detector @ Peak
Demodulation : FM

Measurement Setting Information

As described in section 3.4.2.14.3.2, the result may contain the measurement results for up to
four parameters. In this case it is possible to choose the desired parameter to show its
measurement results. All possible submenu items of the Tools->Value menu is shown in the
following table. Based on the type of measurement and availability of the results, only some of
them might be active. Selection of statistical (e.g. Mean Value) values for some of the parameters
might be possible only for Compressed Measurement Result (CMR) files which are described in
section 3.4.2.14.3.2.

Measured Parameter Value

Level Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value
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Frequency Offset

Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Modulation

Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Band Width

Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Bearing->Quality

Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Bearing->Direction

Value

Mean Value
Standard Deviation
Maximum Value
Minimum Value

Sub Audio Tone Value
Mean Value
Standard Deviation
Maximum Value
Minimum Value

Program

PI Code

Sound ID

Occupancy

Number
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Chapter 4. Administrative functions of SMS4DC

General

SMS4DC is powered by a database with a relational structure that starts from the license-
ownership and proceeds to the detailed specification of radiocommunication stations in the Fixed,
Land Mobile and Broadcasting (sound and TV) services and also for Earth stations in the space
services. A tree-view representation method is used that provides the user with tools for the:

e Administration of licensees’ information,

e Establishment, modification and expansion of radiocommunication networks,
e Issuing and modification of radio licenses,

¢ Invoicing of spectrum fees and recording the payment history of users,

e ITU BR procedures for notification of frequency assignments and allotments,
e Tracking of licensing work flow,

e Archiving of licenses, and,

e Navigation registered frequency assignments to radiocommunication stations and
reporting

Modification and addition of any information in the licensing part is conditional on having a User
ID and Password in the categories of “Supervisor”, “Licensing” or "Data entry". A mouse click
or arrow keys may be used for the selection of table fields. The Enter key must be pushed before
accessing the edit mode of the parameter fields and, again, after the edit mode to save the data or
the parameter selected. Modification or deleting of the information of a granted radio license is
not permitted.

4.1. Hierarchical administrative levels

Choosing the “Licensing” item in the “Database” menu of the DEM View opens the
“Administrative” window. The “Administrative” window consists of two Sections; a tree view of
administrative data in the left panel and content of selected item in the right panel. Navigating
through different levels of administrative data is similar to navigating through folders in
“Windows Explorer” and the same navigational keys and shortcut keys have the same function:
(i.e. arrow keys, PgUp, PgDn, Home, End, +, -, keypad * and letters). Figure 4.1 displays the
levels of Administrative Data. Each level is explained briefly here and completely in later
Sections:
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Figure 4.1. Levels of Administrative Data
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Root: The expandable/collapsible highest level in the tree view of “Administrative Data”.
By expanding root, three types of permanent folders “Anonymous Stations”, “Active
Licenses” and “Archived Licenses” will be displayed as sub-levels.

Anonymous Stations: A folder containing all anonymous stations which have been
created previously outside the Administrative window of SMS4DC and can be moved to a
License folder of an Owner in the folder of Active Licenses.

Active Licenses: A folder holding all active and granted licenses. This folder contains all
active Owners with their information in lower hierarchical levels. Creation of new
administrative information is done inside this folder.

Owner: A spectrum user who may have several radio Licenses. Each radio License, in
turn, could embrace several Stations, where each Station, in lower hierarchical levels,
could have several Equipments, Frequencies, Receivers or microwave Links.

Archived Licenses: A folder which holds all cancelled granted licenses. The structure of
information under this Archive is identical to the structure of valid information under the
“Owner” folders (introduced in the previous item).

License: The level immediately after Owner, containing general information about a radio
license in a given radiocommunication service. Each radio license could hold several
radio communication stations in a service type identical to the permitted type in radio
license.

ES Station: A radiocommunication transmitting or receiving Earth station at a
predetermined location and an inherent radiocommunication service under a radio license,
capable of containing several beams.

Station: A radiocommunication transmitting or receiving station at a predetermined
location and an inherent radiocommunication service under a radio license capable of
containing several equipments.

Billing History: The list of all invoices and payments for the corresponding license.
Beam: A space radiocommunication uplink or downlink radiation beam of a given Earth
station which could consist of a group of emissions.

Equipment: Radiocommunication equipment installed in a station and capable of
transmitting or receiving radiocommunication signals. Any equipment could use several
frequencies and antennas.

Group: A group of emissions, which have different frequencies and probably different
classes of emission. Each group has been assigned to an uplink or downlink radiation
beam.

Frequency & Antenna: Frequency(s) and antenna(s) registered for the corresponding
radiocommunication equipment.

Receiver: Corresponding receiving information for a transmitting frequency in one of the
Point, Polygon, Circle or Zone types.

Logically, at the time of SMS4DC installation, no predefined owners, license or stations exist.
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4.2. The level of Administrative Data

As shown in Figure 4.2, by double clicking on the level of Administrative Data (root) in the tree
view, three types of sub-folders “Anonymous Stations”, “Active Licenses” and ‘“Archived
Licenses” are displayed.

Figure 4.2. The highest level of tree view in Administrative window

E] Administrative data1

g Administrative data
A2 Anonymous Stations
—-[7%,. Active Licenses
I & owner: BEL1
OO & owner: G1
OO & owner: MRC1
I & owner: POR1
& owner: SPATN1
+-[J [g] Archived Licenses

+

[ [ [

4.2.1. Context menu in the level of Administrative Data
A right click on the level name opens a context menu containing the items below:

New Owner: This item enables the user to enter the owners personal and contact
information in the table of Owner Information. The Table of Owner Information is created
in right panel and the tree view in the left panel will be grayed by choosing this item. Three
push buttons “Modity”, “Cancel” and “Save” are available above the table. A mouse click
or arrow keys can be used for the selection of table fields. Pushing the Enter key is
necessary to enter the edit mode of each field. The Enter key must be pushed again to save
the entered value in the field; otherwise the information entered in the fields will be lost.
Mandatory fields in the table are distinguished by bold fieldnames and the New Owner
information will be saved and inserted into the tree view if these bold fields have valid data
entered and the “Save” button is pressed, otherwise a warning message requests the user to
complete all mandatory fields. Figure 4.3 illustrates the entry table for Owner Information.
Table 4.2 describes the fields of the Owner Information grid.

New Allotment: This item enables user to enter digital broadcasting frequency allotment
information. A Table of Allotment Information is created in the right panel and the tree
view in the left panel will be grayed by choosing this item. Three push buttons “Modify”,
“Cancel” and “Save” are available above the table. Figure 4.4 illustrates the entry table for
the Allotment Information. Table 4.2 describes the fields of the Allotment Information grid.

Delete Selection: In the tree view, there is a check box beside each tree item. These boxes
allow the user to select those stations/allotments that are no longer needed and delete them
in one operation. This feature is normally required after data import from BR-IFIC.

Refresh: In some cases, the contents of the data tree may be changed when the tree view is
open (e.g. in network operation of the system when the data is changed from another
workstation, on the same workstation but from the technical part). In this case, this menu
item is selected to have the latest changes applied.
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SMS4DC leaves the session without further action by pushing “Cancel” button.
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Figure 4.3. Owner information entry table
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Figure 4.4. Allotment information entry table
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Table 4.1. Description of fields in the table of Owner Information ®

Field name Type Description

Owner name M Name of spectrum user, unique. This name is displayed in front of the
word Owner in tree view

Owner Address M Avenue, Street and No. of user address

City M City of owner

Country M Combo box to select the country of owner address

Telephone, Telex, | O Quick contact information of owner

Fax, Email

Remark o Any informative text for the administrator

Security category 0] A user defined security classification of owner information

Address code M A code allocated by the BR to uniquely identify a correspondence address
of an Administration (field 12b in BR database).

Code of Operating M The code used to identify an Operator. The Code is assigned to the

Agency Operator by the BR (field 12a in BR database).

Billing Name M The name which the owner prefers to be used for billing purpose.

Billing Address M The address where the billing letters have to be sent by Administration.

(M': M: Mandatory, O: Optional

Table 4.2. Description of fields in the table of Allotment Information

Field name Type Description
Allotment name M Name of Allotment, which should be unique. This name is displayed in
front of the word Allotment in tree view
Geographical area O Geographical area code
No. of sub-areas 0] Number of sub-areas (contours) of this allotment (read only)
Notice Type M Notice type (GS2 or GT2)
Fragment M Fragment (GEO6D)
Plan entry code M Plan Entry Code (1, 2, 3,4 or 5)
SEN ID O Single Frequency Network ID
Ref. Plan Config. M Reference Plan Configuration (1, 2, 3, 4 or 5)
Frequency M Frequency (MHz)
Admin. Ref. ID M Administration Reference ID
Country M Country Code.
Class of station 0] Class of station (BC or BT)
Polarization M Polarization type (H, V, M or U)
Reference Network (0] Reference Network (1,2, 3 or 4)
Spectrum mask (0] 1,2,3,NorS
Offset O
TV channel O

(M M: Mandatory, O: Optional
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Reports->Expired Licenses: This menu item displays a report listing the expired licenses.
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Reports->Custom Report: This menu item displays a dialog box in which some criteria can
be defined. Based on these defined criteria a report in MS Access format created and shown.
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4.3. The level of Owner

The Level of Owner is placed under either the Administrative Data or Archive levels. Selection
of an existing Owner in the tree view by a mouse click or other action, displays a table of
corresponding Owner Information in the right panel of the Administrative window. The content
of the Information table can be modified, saved or any action cancelled using the “Modify”,
“Save” or “Cancel” push buttons above the table. For a “Modify” action, the tree view in the left
panel of the Administrative window will be locked (grayed). For a successful “Save” action,
mandatory fields (field name in bold) must not be left blank. The content of Owner Information
table is described in Table 4.3. Each Owner has a unique name and could have unlimited number
of radio licenses.

4.3.1. Context menu in the level of Owner

A right click on the level name opens a context menu containing the items “Modify Owner”,
“Delete Owner” and “New License”. These items are explained below:

e Modify Owner: This item modifies the content of the Owner Information table if it has no
license granted. In this case, the tree view in the left panel of Administrative window will
be locked and to save any modifications successfully, mandatory fields (bold field names)
in the information table must not be left blank. Content of Owner Information table is
described in Table 4.3.

e Delete Owner: This item deletes the Owner information and all other attached information
in the lower levels of tree view if has no license granted. The owners who have been
granted licenses cannot be deleted.

e New License: This item creates a new license platform and attaches it to the
corresponding owner. Choosing this item creates the table of license information in the
right panel of the Administrative window and locks the tree view. Three push buttons
“Modify”, “Cancel” and “Save” are available above the table. At the time of creation of a
license, the “Modify” push button is disabled. To save a new license successfully,
mandatory fields (field names in bold), must not be left blank. The saved License, with its
license number, is inserted under the corresponding license in the tree view. Figure 4.5
illustrates the entry table for License Information. Table 4.3 describes the fields in
License Information entry table.

Figure 4.5. License information entry table

E] Administrative data1
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=
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a DTW Expiration Date 2008/08/20
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08 Service ID
Invoice Period
Initial Fee
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Table 4.3. Description of fields in the entry table of License Information

Field name Type Description
License No M Number of license, unique among licenses of an Owner.
Beginning of Use M License beginning date which is license creation date by default. A date picker is attached
to this field to enable the user to select another date.
Expiration Date M License expiration date, which is, by default, one year after the license creation date. A
date picker is attached to this field to enable the user to select another date.
Status A combo box to select one of following status values:
e Data entry. The default status of license.
e Data entry complete. Manually selectable status if all data entered
e Technical investigation. Manually selectable status when a license is at the
technical investigation level.
e Assignment complete. Manually selectable status when relevant frequencies are
assigned
e Coordination complete. Manually selectable status when the coordination is
M completed
e Technically OK. Manually selectable status when the technical investigation is
completed
e First invoice unpaid. This status will be selected by SMS4DC automatically after
the first invoice is issued.
e Financially OK. Manually selectable status if the owner has no debit in its billing
history. Otherwise it will stay in the “First invoice unpaid” status.
e Granted. Manually selectable status on condition of being in the status
“Financially OK”
e Rejected. Manually selectable status which means rejection of a license.
Service ID One of the codes describing type of terrestrial or space services. For the terrestrial stations
the codes F, B or MT are used for Fixed, Broadcasting (sound and TV) and Land Mobile
M services respectively. For the Earth stations, thirteen different codes used, starting with the
letter “S”. The relevant table is available in Annex 1. This code must be selected at the
time of license creation and cannot be modified if any station attached to the license, even
if no license is granted.
Invoice Period Period of invoice generation. One of the selections “Monthly”, “Bi-monthly”, “Quarterly”
M and “Annually”. When the selected period has ended, an invoice will be added to the
Billing History of relevant granted License.
Initial Fee M The initial fee to be paid for obtaining a radio license.

(M': M: Mandatory, O: Optional

4.4. The level of License

The level of license comes between the owner level and the station level. Each license may
consist of several stations in same radiocommunication service. The station service type has to be
determined at the license level. Selection of a license in tree view by a mouse click or other
action, displays an entry table of corresponding License Information in the right panel of the
Administrative window. The content of the License Information entry table can be modified,
saved or cancelled using the “Modify” and “Save” or “Cancel” buttons above the table. A
“Modify” action locks the tree view in the left panel of the Administrative window. For a
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successful “Modify” action, mandatory fields (bold field names) must not be left blank.
Modification of service type is not permitted if there are stations attached to the license. Content
of License Information entry table is described in Table 4.3. Each License under the specific
Owner has a unique name and could have an unlimited number of stations. Moreover, the billing
history of each license is connected permanently to the level of the corresponding License.

4.4.1. Context menu in the level of License

A right click on the level name opens a context menu that always contains the following items:
“Modify”, “Delete”, “Copy to Archive”, “Cancel License”, “Move Anonymous Station”, “Print
License” and “Print Summary”. Other items may appear which are dependent on the type of the
selected radiocommunication service. The permanent and type-dependent items are described
below:

e Modify: This item modifies the content of the License Information table if has not been
granted already. The service ID in the entry table of License Information is locked if any
station is attached to the license. At the time of modification, the tree view in the left
panel of the Administrative window will be locked and for modifications to be saved
successfully, mandatory fields (field names in bold) in the information entry table must
not be left blank. The content of License Information entry table is described in Table 4.3.

e Delete: This item deletes the License information and all other attached information in the
lower levels of tree view, if has not been granted already. Granted licenses cannot be
deleted.

e Copy to Archive: This item saves a duplicate copy of the selected License in the archive.
After performing this item, the tree view will be refreshed and archive level will show the
new license inserted into the tree view under the corresponding Owner level. This item
not only duplicates the selected license but also regenerates all attached information in the
lower levels, except attached receivers. The content of License Information entry table is
described in Table 4.3.

e Cancel License: This item cancels a granted license from the Owner information. The
cancelled License Information, together with all corresponding information in the higher
and lower levels, will be moved to the “Archived Stations”.

e Add Fixed Station: This item adds a station in the Fixed radiocommunication service to
the selected License. This item is included in context menu if the parent license was
created in the Fixed service (F for service ID). Selecting this item opens a blank
“Fixed/Base Station Information” entry table in the right panel of the Administrative
window and locks the tree view. Three push buttons “Modify”, “Cancel” and “Save” are
available above the table. To save successfully, mandatory fields (field names in bold)
must not be left blank. The saved station, with its name, is inserted under the
corresponding license in tree view. Figure 4.6 displays this entry table and its content is
described in Table 4.4.
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Figure 4.6. Fixed/Base Station Information entry table
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Table 4.4. Description of fields in the entry table of Fixed/Base Station Information
Field name Type Description
Admin Ref. ID o A unique identification number assigned by Administration and is used in BR
Notices.
Site ID M An alphanumeric unique ID, specific for station identification in corresponding
license.
Station Name M Name of station
Call Sign o Assigned call sign, in accordance with the RR Article 19 (BR Notice item 3a)
Class of Station M A combo box for determination of class of station, as classified in Preface to BR
IFIC. For Fixed stations, only FX is available.
Station Type (@) A combo box to select either Fixed, Base, Mounted or Handheld. In the example,
this field entry is Fixed.
ITU Region M A combo box to select the ITU Region where station is located.
Latitude M Latitude of station in the format +DDMMSS.SS, in the range -90 to +90. Optional
for Typical stations.
Longitude M Longitude of station in the format £DDDMMSS.SS, in the range -180 to +180.
Optional for Typical stations.
Country M A combo box to select the country code.
Radius of Service | O The maximum range of radio communication.
Height ASL M Station height above sea level, (measured at the base of the antenna).
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Provision M Related provision in ITU RR under which the notification should be made.

Area of Trans. o Area wherein transmission is going to be made (Preface to BR IFIC, Chapter V)
Network ID 0] A common ID for all stations in same network under the parent license.

Target Latitude o Target Latitude when notifying a Modification of the placement of the station
Target Longitude o Target Longitude when notifying a Modification of the placement of the station
Type of Notice M T11, T14, G11 or G14 for FX station and T12, T14, G12 or G14 for FB station

M)': M: Mandatory, O: Optional
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Add Base Station: This item adds a base station in Land Mobile radiocommunication
service to the selected License. This item is included in context menu if the parent license
was created in the Land Mobile service (MT for service ID). Selecting this item opens a
blank “Fixed/Base Station Information” entry table in the right panel of the
Administrative window and locks the tree view. Three push buttons “Modify”, “Cancel”
and “Save” are available above the table. At the time of creation of a Base station, the
“Modify” push button is disabled. For a successful save, mandatory fields (bold field
names) must not be left blank. The saved station, with its name, is inserted under the
corresponding license in tree view. Figure 4.6 displays this entry table and its content is
described in Table 4.4.

Add Mobile Station: This item adds a mobile station in the Land Mobile
radiocommunication service to the selected License. This item is included in the context
menu if the parent license was created in the Land Mobile service (MT for service ID).
Selecting this item opens a blank “Mobile Station Information” entry table in the right
panel of the Administrative window and locks the tree view. Three push buttons
“Modify”, “Cancel” and “Save” are available above the entry table. At the time of
creation of a mobile station, the “Modify” push button is disabled. For a successful save,
mandatory fields (field names in bold) must not be left blank. The saved mobile station,
with its name, is inserted under the corresponding license in tree view. Figure 4.7 displays
this entry table and its content is described in Table 4.5.



Figure 4.7. Mobile Station Information entry table
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Table 4.5. Description of fields in the entry table of Mobile Station Information ®

Field name Type Description

Admin Ref. ID O | A unique identification number assigned by Administration and is used in BR
Notices.

Mobile ID M | An alphanumeric unique ID, specific for station identification in
corresponding license.

Mobile Name M | Name of mobile station

Call Sign (0] Assigned call sign, in accordance with the RR Article 19 (BR Notice item 3a)

Class of Station M A combo box for determination of class of station, as classified in Preface to
BR IFIC. For a mobile station, only ML is available.

Station Type (0] A combo box to select either Mounted or Handheld.

ITU Region M | A combo box to select the ITU Region where the station is located.

Latitude M | Latitude of corresponding base station in the format £DDMMSS.SS, in the
range -90 to +90. Optional for Typical station.

Longitude M | Longitude of corresponding base station in the format £DDDMMSS.SS, in
the range -180 to +180. Optional for Typical station.

Country M | A combo box to select the country code.

Radius of Service (0] The maximum range of radio communication.

Area of Trans. (0] Area wherein transmission is going to be made (Preface to BR IFIC, Chapter
V)

Number of Sets (0] Number of mobile sets

Provision M | Related provision in ITU RR under which the notification should be made.

Network ID O A common ID for all stations in same network under the parent license.

Vehicle Model (0] Model of vehicle

Vehicle Plate O Plate number of vehicle

Vehicle Colour (0] Colour of vehicle

Type of Notice M | T13orGl13

@: M: Mandatory, O: Optional
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Add Broadcasting Station: This item adds a sound or TV broadcasting station in
Broadcasting radiocommunication service to the selected License. This item is included in
the context menu if the parent license was created in the broadcasting service (B for
service ID). Selecting this item opens a blank “Broadcasting Station Information” entry
table in right panel of Administrative window and locks the tree view. Three push buttons
“Modify”, “Cancel” and “Save” are available above the table. At the time of creation of a
broadcasting station, the “Modify” push button is disabled. For a successful save,
mandatory fields (bold field names) must not be left blank. The saved broadcasting
station, with its name, is inserted under the corresponding license in tree view. Figure 4.8
displays this entry table and its contents are described in Table 4.6.

Figure 4.8. Broadcasting Station Information entry table
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Table 4.6. Description of fields in the entry table of Broadcasting Station Information @

Field name Type Description

Admin Ref. ID o A unique identification number assigned by the Administration and is used
in BR Notices.

Site ID M An alphanumeric unique ID, specific for station identification in
corresponding license.

Station Name M Name of broadcast station

Call Sign o Assigned call sign, in accordance with the RR Article 19 (BR Notice item
3a)

Class of Station M A combo box for determination of class of station, as classified in Preface
to BR IFIC. For broadcasting, only, BC and BT are available.

Station Type o "Fixed"

ITU Region M A combo box to select the ITU Region where station is located.

Latitude M Latitude of station in the format +DDMMSS.SS, in the range -90 to +90

Longitude M Longitude of station in the format +DDDMMSS.SS, in the range -180 to
+180

Country M A combo box to select the country code.

Radius of Service o The maximum range of radio communication.

Height ASL M Station height above sea level (measured at the base of the antenna).

Provision M Related provision in ITU RR under which the notification should be made.

Plan (0] A combo box to select one of GE84, GE89, GE06 or ST61 reference plan
in which frequency assignment is to be made.

Target Latitude o Target Latitude when notifying a Modification of the placement of the
station

Target Longitude o Target Longitude when notifying a Modification of the placement of the
station

Plan Entry Code o

Assignment Code o

Assoc. Allot. ID o Associated Allotment ID

Assoc Allot SFNID | O Associated Allotment SFN ID

SEN ID o Single Frequency Network ID

Conditions Met o Are conditions met?

Signed Commitment | O Has signed commitment?

Type of Notice M TO1, T02, GS1, GT1, GO2 and GB1

(D': M: Mandatory, O: Optional

e Add Earth Station: This item adds an Earth station in a space radiocommunication service
to the selected License. This item is included in context menu if the parent license was
created in the space services (with service IDs started with the letter “S” such as SA, SB,
SF, etc). Selecting this item opens a blank “Earth Station Information” entry table in the
right panel of the Administrative window and locks the tree view. Three push buttons
“Modify”, “Cancel” and “Save” are available above the table. At the time of creation of
an Earth station, the “Modify” push button is disabled. For a successful save, mandatory
fields (field names in bold) must not be left blank. The saved station with its name, is

263



inserted under the corresponding license in the tree view. Figure 4.9 displays this entry
table and its content is described in Table 4.7.

Figure 4.9. Earth Station Information entry table
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Table 4.7. Description of fields in the entry table of Earth Station Information ®

Field name Type Description

Typical or Specific | M A code specifying the type of Earth station, “S” for specific or “T” for

Station Typical

Earth Station Name | M Name of Earth station operating with geo-stationary satellites

Country M A code specifying administration code

Associated space M The name of the geo-stationary space station communicating with Earth

station station

Nominal longitude o Orbital position of associated geo-stationary space station in degrees

of space station

Minimum elevation | M The minimum elevation angle of Earth station, in degrees, to reach space

angle and overcome surrounding terrain

Operating Azimuthal | M Starting azimuthal angle of earth station antenna beam in degrees

Angle (from)

Operating Azimuthal | M The highest azimuthal angle of earth station antenna beam in degrees. This

Angle (to) value will be identical with the value of “Operating Azimuthal Angle
(from)”, in case fixed beam.

Altitude of the earth | M The height of Earth station antenna centre with respect to the ground level

station antenna in metres

Latitude M Latitude of station in the format +DDMMSS.SS, in the range -90 to +90

Longitude M Longitude of station in the format +DDDMMSS.SS, in the range -180 to
+180

(D': M: Mandatory, O: Optional

Add Allotment: This item adds a GEO6 allotment in the broadcasting service to the
selected License. This item is included in the context menu if the parent license was
created in the broadcasting service (with service ID equal to “B”). Selecting this item
opens a blank “GE06 Allotment Information” entry table in the right panel of the
Administrative window and locks the tree view. Three push buttons “Modify”, “Cancel”
and “Save” are available above the table. At the time of creation of an Allotment, the
“Modify” push button is disabled. For a successful save, mandatory fields (field names in
bold) must not be left blank. The saved allotment, with its name, is inserted under the
corresponding license in tree view. Figure 4.9 displays this entry table and its contents are
described in Table 4.2.

Move Anonymous Station: This item moves a station from the folder of “Anonymous
Stations” to the active license. By choosing this item, all stations inside the folder
“Anonymous Stations”, with consistent service type of license, are tabulated in a
spreadsheet for user selection. A mouse left click can be used for the selection of stations
from the spreadsheet. The service type of the listed anonymous stations is determined in
the service ID of the parent license information table. Pushing OK button under the
spreadsheet inserts a selected station under the corresponding license in tree view.

Move Anonymous Allotment: This item moves an allotment from the folder of
“Anonymous Stations” to the active license. By choosing this item, all allotments inside
the folder “Anonymous Stations", are tabulated in a spreadsheet for user selection. A
mouse left click can be used for the selection of allotments from the spreadsheet. Pushing
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the OK button under the spreadsheet inserts a selected allotment under the corresponding
license in tree view.

e Print License: This item generates and displays a printable radio license in HTML format,
using a customizable template. SMS4DC asks the user to specify the folder where the
generated HTML file, with the name “LIClicense no.HTM”, is to be saved. The
appearance and content of the printable file can be easily customized by modifying the
relevant template file with a suitable editor, i.e. “Front Page”. Template files are stored in
the folder “Reports”.

e Print Summary: This item generates and displays an indented text file containing all the
information under the corresponding license. SMS4DC asks user for the folder where the
generated text file, with the name “/icense noSUMMARY.TXT”, is to be saved. Then the
text file will be opened by Notepad. Figure 4.10 displays a license summary file.

Figure 4.10. A license summary file

-loix
File Edit Format View Help
License Information: ii

License No : 12345

Beginning of Use : 2004-11-24 00:00:00
Expiration Date : 2005-10-10 00:00:00
Status : Assignment

SemvicelD : F

Day/Night Operation :

Invoice Period : Monthly

Initial Fee : 100000

Fixed Station #1 Information:

Admin Ref. ID : IRN200508061507 11
Site D : 1001

Station Name : Left Site

Call Sign : Call

Class of Station : FX - Fixed station
Station Type : Fixed

ITU region: 3

Latitude : 32.0

Longitude : 52.0

Country - IRN

Radius of Service - 10

Height ASL : 20

Pravision : Article 11

Area of Trans. :

Equipment #1 Information:

Equipment Name - Eq1
Class of Emission : F3EJN =

4.5. The level of Earth Station

The level of Earth station is placed between the license level and the beam level. Each Earth
station may consist of several beams in the same space radiocommunication service. The content
of the Beam Information table depends on the type of beam. Selection of an Earth station in tree
view by a mouse click or other action, displays a table of corresponding Earth Station
Information in the right panel of Administrative window (see Figure 4.9). The content of
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Information table can be modified, saved or any action cancelled using “Modify” and “Save” or
“Cancel” push buttons above the table, if relevant license has not been granted. In case of
modification, the tree view in the left panel of the Administrative window will be locked and, to
save modifications successfully, mandatory fields (field names in bold) must not be left blank.
The content of the Earth Station Information table is described in Table 4.7. Each Earth Station
under a specific License has a unique name and could have an unlimited number of beams.

4.5.1. Context menu in the level of Earth Station

A right click on the level name opens a context menu containing “Modify”, “Delete”, “Add Beam
(Up)”, “Add Beam (Down)”, “Horizontal Elev. Angles”, “Minimum Elev. Angles” and “Notice”
items. These items are described below:

Modify: This item modifies the content of the Earth Station Information table. At the time
of modification, the tree view in the left panel of the Administrative window will be
locked and, to save a modification successfully, mandatory fields (field names in bold) in
the information entry table must not be left blank. The content of the Earth Station
Information table is described in Table 4.7.

Delete: This item deletes the Earth Station and all other attached information in the lower
levels of tree view if it has not been included in any granted license.

Add Beam (up): This item defines an uplink beam and chooses or creates its pattern from
the antenna beam library for the current Earth station. Selecting this item creates a blank
“Earth station antenna information” entry table in the right panel of the Administrative
window and locks the tree view. Five push buttons “Modify”, “Cancel”, “Save”,
“Library” and “Patt. Values” are available above the table. At the time of creation of a
beam, the “Modify” push button is disabled. For a successful save, mandatory fields (field
names in bold) must not be left blank. The saved station, with its name, is inserted under
the corresponding Earth station in tree view. Figure 4.11 displays this entry table and its
content is described in Table 4.8.

The push buttons “Library” and “Patt. Values” are designed to enter the characteristics of
Earth station antenna. The user is able to choose a ready-to-use antenna from the library
(Figure 4.12) or to define an antenna pattern directly by entering its gain values at
different offset angles (Figure 4.13).

267



Figure 4.11. Earth Station Antenna Information entry table

El Administrative data2

SMS . = - P -
Cdige Administrative data Farth station antenna fnformation
=[] &, Anonymous Stations i
+-[Jan Fixed/Base Stations Mochfyl | | | |
+-[] Az, Mobile Stations Value Unit
=[] &a, Earth Stations Transmitting or receiving |E
+ Dﬁ, ES Stahlon: AUSSAGUEL-4 designation REG
+-[]% ES Station: IRNTEST-2 :
--O0i ES Station: SANAA-S EEE e o
+ Dﬂ Beam: REG Maximum isotropic gain 566 | dBi
+-[] ’ Beam: REG Antenna diameter meters
o i
#-[]¥ ES Station: XWBES1-7 =
+-[Jan Broadcasting Stations REIEIT FEIET FEE
+- &z, Alotments Coefa dB
+-[O%,. Active Licenses Coefd dB
+- [ [ Archived Licenses CosiC a6
CoefD dB
FHI1 Degrees

Table 4.8. Description of fields in the entry table of Earth Station Antenna Information ¥

Field name Type Description

Transmitting or M A letter specifying type of beam, “E” for uplink and “R” for downlink.

receiving SMS4DC sets this flag automatically, depending on the chosen item of
context menu it cannot be modified directly. Read-only.

Beam designation M A textual information for designation of beam

Beamwidth M Beamwidth of Earth station antenna beam in degrees

Maximum isotropic | M The maximum isotropic gain of Earth station antenna along the beam in

gain dBi

Antenna diameter o Diameter of parabolic antenna in metres, if specified

Reference pattern o Textual information about the reference antenna pattern used. This
information will be imported from the earth station antenna library and
cannot be modified directly from here.

CoefA to CoefD o Numerical coefficients of antenna pattern in dB. This information will be
imported from the earth station antenna library and cannot be modified
directly from here.

PHI1 o A numerical coefficient of antenna pattern in degree. This information will

be imported from the earth station antenna library and cannot be modified
directly from here.
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(D': M: Mandatory, O: Optional

By using the “Library” push button, a library of Earth station antenna patterns is opened
and the user may select an existing antenna or define a new pattern, using the push button
“New Pattern”. A new antenna pattern will be characterized by a set of new coefficients
and, after definition, will be added to the library for selection. Figure 4.12 and Figure 4.13
show the library of Earth station antennas and the entry mask for coefficients for new
antenna patterns.



Figure 4.12. Library of antenna patterns of earth station

Eant Catalog N

Radiation Pe| Cosfé, CoefB CoefC CoefD PHI

1 200 250 320 250 70
2 250 29.0 25.0 320 7.0
3 250 29.0 320 25.0 7.0
4 280 250 320 280 7.0
5 230 250 320 280 E.9
g 23.0 250 320 280 70
7 280 250 320 280 9.0
g 280 250 320 29.0 70
3 280 250 320 350 70

10| A-25°LOGIF 1.0

11| A-25°LOGIF 270

12| A-25"LOGIF 23.0

13| A-25"LOGIF 300

14| A-25°LOGIF 320

15| A-25°LOGIF 325

16| A-25°LOGIF 330

17| A-25°LOGIF 335

18| A-25°LOGIF 34.0

19| A-25°LOGIF 350

Mew Pattern | 0K I Cancel |

Figure 4.13. Entry mask of coefficients for a new antenna pattern

Add new reference pattern N

— Pattem formula

Emitter/Receiver IE

X
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Coefficient &—
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Coefficient B
ﬁu

.

|0

®

PHI1
dB—‘ ’7|D Degrees

Cancel |

In case of having no reference coefficients for earth station antenna pattern, the antenna
gain values for different offset angles with respect to the antenna main beam direction
may be entered directly into the SMS4DC database. Figure 4.14 displays the Earth station
antenna pattern definition entry table which will opened if the “Patt. Values” button is

pressed.
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Figure 4.14. The earth station antenna pattern definition entry table

Antenna Pattern ]

+ g

X
Can-:ell

Offset Angle

Antenna Gain

Four push buttons are provided at the top of the “Antenna Pattern™ table: for addition of
new record, for deleting the existing record, to save the table and to exit from mask,
respectively. Blank rows are deemed as zero.

e Horizon Elevation: This item enters the azimuth and elevation angle to the horizon and its
distance to the earth station around the earth station in different azimuths. As displayed in
Figure 4.15, choosing this item opens an entry table consisting of three columns:
“Azimuth”, “Elevation Angle” and “Distance” (in km) to save this information.

Figure 4.15. Entry table to provide an earth station the horizon elevation angles in different azimuths

Horizon Elevation

+ ==

x|
Cancell

Azimuth

Elevation

Distance

e Minimum Elev. angles: This item enters the minimum elevation angle of earth station
antenna at different azimuths. As displayed in Figure 4.16, choosing this item opens an
entry table consisting of two columns to save this information.

Figure 4.16. Entry table to provide the minimum elevation angle of earth station antenna

Ty e x

+ @

Eancell

Azimuth

Elevation
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Notice: This item generates a BR electronic notice, ready for submission to ITU BR. By
selection of this item, a dialogue box is opened for the user to complete the remaining
general information of earth station. Figure 4.17 displays the BR Notice dialogue box.

Figure 4.17. Notice dialogue box

] Earth Station Motice &J‘
Notice D : ’?‘2—
Typical or Specific Station : ,5_
Admin, Ref 1D m
Motice Date : ’W
Pravizion : 112 -
Old ntics 1D : r
Action : m
Hohifying Adrministration ’Di
Subrmission : m Cancel

Data items of Notice dialogue box explained in Table 4.9.

Table 4.9. Data items of Notice dialogue box

Item name Description

Admin Ref. ID

Reference ID of administration

Notice Date

The date of Notice generation or other date which the user selects from the
associated calendar

Provision Combo box to select one of the applicable provisions of the RR

Old Notice ID The notice ID of the old Notice, in case of resubmission

Action Combo box to select one of A, M or S which are for Add, Modification
and Suppress

Notifying The ITU code of the Administration notifying this notice. This code is

Administration automatically detected by the software but the user is able to change it.

Submission A combo box to select either F or R, standing for First and Re-submission

of Notice

The extracted BR electronic notice can be saved as an “mdb” database file using the
“Save” push button, once this dialogue box entry is and no mandatory fields of Earth
station remain blank, as in other information tables. The saved “mdb” file may be
imported into the BR “Space Capture” tool for a double check.

4.6. The level of Beam

The level of beam is placed between the Earth station level and the group level. Each beam may
consist of several groups under the same radiation beam. The content of a Group Information
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table depends on the type of beam defined in Earth station level. Selecting a beam in tree view by
a mouse click or any other action, displays a table of the corresponding Earth Station’s Antenna
Information table in the right panel of the Administrative window. The content of the Information
table can be modified and then saved or cancelled using the “Modify” and “Save” or “Cancel”
push buttons above the table, if relevant license has not been granted. In the case of modification,
the tree view in the left panel of the Administrative window will be locked and, for the
modifications to be saved successfully, the mandatory fields (field names in bold) must not be
left blank. Modification of the type of beam is not permitted if groups were attached to the beam.
The content of the Earth Station Antenna Information table for different types of beams is
described in Table 4.7. Any beam under a specific Earth station has a unique name and may have
unlimited number of groups.

4.6.1. Context menu in the level of Beam

A right click on the level name opens a context menu containing “Delete”, “Add Group” and
“Show Pattern” items. Two, slightly different, tables of group information have been developed
for different types of beam. These items are described below:

e Delete: This item delete the Earth Station Antenna Information and all other attached
information in the lower levels of tree view, if it has not been included in any granted
license. Granted licenses cannot be deleted.

e Add Group: This item adds to the selected License a group of emissions under a beam to
an earth station, operating with geo-stationary satellites, in a space radiocommunication
service. Selecting this item opens a blank “Group Information” entry table in the right
panel of the Administrative window and locks the tree view. The priority of the field in
this information table is partially dependent on the type of selected beam. Three push
buttons “Modify”, “Cancel” and “Save” are available above the table. At the time of
creation of a group, the “Modify” push button is disabled. To save a table, mandatory
fields (field name in bold) must not be left blank. The saved group, with its name, is
inserted under the corresponding beam in tree view. Figure 4.18 shows this entry table
and its content is described in Table 4.10.
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Figure 4.18. Group Information entry table

E] Administrative data?
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Table 4.10. Description of fields in the entry table of Group Information

Field name Type Description

Responsible M A combo box to select the organization responsible for the emission

administration previously registered with the ITU (Listed in Preface to BR IFIC (Space
Services). The word “Other” could be selected in the case of an
unregistered organization name

Assigned frequency | M The bandwidth of the assigned frequency in kHz

bandwidth

Data of bringing into | M The date on which the emission will begin operation

use

Noise temperature O/M | Receiving system noise temperature. This item is mandatory for downlink.

Operating agency M A combo box to select the operating organization previously registered
with the ITU (Listed in Preface to BR IFIC (Space Services). The word
“Other” could be selected in case of an unregistered organization name

Polarization type M A combo box to select the polarization of emission.

Polarization angle o The angle of slant polarization if the type L999 selected for polarization
type

Remarks o Any remark

Maximum aggregate | M/O | The maximum value of the peak envelope power supplied to the input of

power the Earth Station Antenna in the Assignment Coordination Group's
Bandwidth. Mandatory in case of uplink.

Minimum frequency | M Minimum frequency of a group. Automatically calculated when the
assigned frequencies are entered.

Maximum frequency | M Maximum frequency of a group Automatically calculated when the
assigned frequencies are entered.

(D'; M: Mandatory, O: Optional

e Show Pattern: This item displays the radiation pattern of the antenna (symmetrical with

respect to the bore sight) assigned to the relevant Earth station in the direction of uplink or
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downlink, depending on the type of beam. The default antenna pattern will be displayed if
no antenna assigned or a non-standard antenna assigned to the earth station. The default
antenna pattern is extracted from Recommendation ITU-R S.465.

Figure 4.19. An example of earth station antenna pattern

g
350 0 10
_,.:-'-"'_'-:

20

4.7. The level of Group

The level of group is placed under the beam level. However, each group could consist of several
emissions and frequencies. The content of the emission entry table depends partially on the type
of beam defined in earth station level. Selecting a group in tree view by a mouse click or other
action, displays a table of corresponding Group Information table in the right panel of the
Administrative window. The content of the Information table can be modified, saved or the
action cancelled using the “Modify” and “Save” or “Cancel” push buttons above the table, if
relevant license has not been granted. In case of a modification, the tree view in the left panel of
the Administrative window will be locked and a warning message displayed if the user tries to
save the table with mandatory fields that are left blank. The content of the Group Information
table for different types of beams is described in Table 4.10. Any group under the specific beam
of earth station has a unique name and could have several emissions and frequencies.

4.7.1. Context menu in the level of Group

A right click on the level name opens a context menu containing “Emissions”, “Frequency
Assignments”, “Special Section”, “Coordination”, “Class of Station”, “Filter” and “Delete”
items. The following is a description of these items:

e Emissions: This item provides a list of emissions in the downlink and uplink directions.
Selecting this item opens an entry table to define a multiple emission specification. At the
top of table there are three push buttons to add new emissions, to delete registered
emissions in the table and to save entered emissions into the database. The content of the
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table is different for uplink and downlink directions. Figure 4.20 shows the entry tables
and Table 4.11 explains the table fields.

Figure 4.20. Entry tables to provide list of emissions for a) downlink and b) for up link

Emissions x| T x|
+ =g Crer] + - & Cance]
Designation Designation | Total Peak | power peak power | power
S CIN of emission | Power (dBW) | density toantenna  |density
dBWIHZ) (dBW) dBW/HZ)
JBKOPXX— IBKOPXN— -1.0] -37.0
(a) for downlink (b) for uplink

Table 4.11. Description of fields in the entry table of Emission Information

Field name Description Up Down

Designation of Combination of class of station and necessary bandwidth, as explained

emission in ITU RR App.1

C/N The quality threshold level for the Carrier-to-Noise ratio, set in
the appropriate ITU-R Recommendations, for the full Earth X
Station Antenna/Space Station/Earth Station Antenna path under
clear sky propagation conditions (-10 to 25).

Total peak power The total peak envelope power supplied to the input of the antenna in

(dBW) the Assignment Coordination Group's Bandwidth (-10 to 40). In case of X
an individual carrier, this field will receive the maximum peak power.

Maximum power The maximum power density in the worst 4 kHz (below 15 GHz) or 1

density (dBW/Hz) MHz (above 15 GHz) in the Assignment Coordination Group's X
Bandwidth supplied to the input of the antenna averaged over 4 kHz
(below 15 GHz) or 1 MHz (above 15 GHz) (-120 to 00)

Minimum peak power | The minimum value of the peak envelope power supplied to the input X

to antenna (dBW) of the antenna for an individual ACG Frequency

Minimum power The minimum power density in the worst 4 kHz (below 15 GHz) or 1

density (dBW/Hz) MHz (above 15 GHz) supplied to the input of the antenna of an X
individual ACG Frequency averaged over 4 kHz (below 15 GHz) or 1
MHz (above 15 GHz) (-120 to 00)

e Frequency Assignments: This item assigns a frequency to a group of emissions. Selecting
this item opens an entry table to register multiple frequencies in MHz. At the top of table
there are three push buttons to add new frequencies, to delete registered frequencies in the
table and to save entered frequencies into the database. Figure 4.21 shows this entry table.
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Figure 4.21. Entry table of assigned frequencies to a group of emissions
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Special Section: This item sets the BR publication reference for a given group of
emissions. Selecting this item opens an entry table to set multiple references. At the top of
table there are three push buttons to add a new reference, to delete an existing reference in
table and to save entered information into the database. Figure 4.22 displays this entry

table.

Figure 4.22. Entry mask to store ITU BR publication reference

Special Section ,

+ e

Xl
Eancell

Pubfication Publication | Type of Revision
Type no. Revision Mumber
SPA-AS 253

Coordination: This item stores a list of administrations for which coordination has to be
initiated under the specified provisions. Selecting this item opens an entry table to provide
a list of administrations with the related coordination provision. At the top of the table
there are three push buttons to add a new case, to delete an existing case in the table and
to save entered information into the database. Figure 4.23 displays this entry table.



Figure 4.23. Entry table of list of administration to which coordination has to be initiated
x
+ == Cancel

Prowvision Status Administration

N/RRA107
RR1107
RR1107
RR1107
RR1107
ZIRRA0GD
ZIRR1060
Z/IRR1060
ZIRR106D
ZIRRA0GD
ZIRR1060
Z/IRRA0E60
ZIRR1060

OMA

Qlo|jQ(o|o|o(0(0|0|0(Q|0|0
()
I
=

Class of Station: This item sets class of stations and nature of services applicable to the
group of beams. Selecting this item opens an entry table to define class of stations and
nature of services using the relevant combo box. At the top of table there are three push
buttons to add a new case, to delete an existing case in the table and to save entered
information into the database. Figure 4.24 displays this entry table.

Figure 4.24. Entry table to set class of stations and nature of services

Class of station/Nature of service 3 | ﬂ
+ —| = Eancell
Class of MNature of
Station Senvice
TC cP

Filter: This item defines the emission mask of the uplink or downlink signals of a given
group. Selecting this item opens a dialogue box (Figure 4.25) to enter emission mask
attenuation data in up to 20 off-centre frequencies. Prior to the display of this dialogue
box, a warning message will be generated to remind the user that the emission mask is
lacking and no emission mask has been defined previously. Attenuation values in the
table must be positive and the refresh button is necessary to reflect any value change to
the picture of the mask in the right panel. Using the Save button assigns the defined
emission mask to the concerned emission.
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Figure 4.25. Dialogue box for definition of transmitting frequency emission mask
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e Delete: This item deletes the Group Information and all other attached information if it
has not been included in any granted license. Granted licenses cannot be deleted.

4.8. The level of Station

The level of station is placed between the License level and the Equipment level. Each station
may consist of several equipments in the same radiocommunication service. The content of the
equipment information table depends on the class of station defined in the station level. Selection
of a station in tree view by a mouse click or other action, displays a table of the corresponding
Station Information in the right panel of the Administrative window. The content of the
Information table can be modified, saved or any action cancelled using “Modify”, “Save” or
“Cancel” buttons above the table, if the relevant license has not been granted. For modification,
the tree view in the left panel of the Administrative window will be locked and a warning will be
displayed if the user tries to save a modified table with mandatory fields (bold field names)
containing invalid data or left blank. Modification of class of station is not permitted if there is
some equipment attached to the station. The contents of the Station Information table for different
classes of station are described in Table 4.4 to Table 4.6.

Each Station under the specific License has a unique name and could have an unlimited number
of equipments.

4.8.1. Context menu in the level of Station

A right click on the Level name opens a context menu containing “Modify”, “Delete”, “New
Equipment” and “Electronic Notice” items. Different tables of equipments have been developed
for different classes of stations. The following is a description of these items:

e Modify: This item modifies the content of the Station Information table if has not been
included previously in any granted license. Modification of the class of station is not
permitted if there has been equipment(s) attached to the station. At the time of
modification, the tree view in the left panel of the Administrative window will be locked
and a warning will be displayed if the user tries to save a modified table with mandatory
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fields (bold field names) that contain invalid data or are left blank. The contents of a
Station Information table for different classes of stations are described in Table 4.4 to
Table 4.6.

Delete: this item deletes the station information and all other attached information in the
lower levels of tree view, if has not been included in any granted license. Granted licenses
cannot be deleted.

New Equipment: This item defines new equipment or loads it from the equipment
catalogue library to the current station. Selecting this item creates a blank “Equipment
Information” entry table in the right panel of the Administrative window and locks the
tree view. Content of Equipment Information table depends on the class of station defined

in the higher (station) level.
Table 4.12 describes the fields used in the entry table of Equipment Information for different
classes of stations.

Table 4.12. Description of fields in the table of equipment information for different class of stations @

. . L. Class of Station
Field name |Type Field Description
FX| FB | ML | BC | BT
Equipment M | Name of equipment given by manufacturer. x | x % x | x
Name
Power to M Transmitter power, in W, provided at transmitting antenna x| x % % X
Antenna port.
Power Type M | A combo box to select one of the letters X, Y or Z in
accordance with the Preface to BR IFIC, Chapter IV, Section | X | X X X X
7
Radiated M Transmitter radiated power in W in the direction of antenna x | x X
Power maximum gain.
Type of Rad. M One of the type of radiation power E, I or M for e.r.p., e.i.r.p. x| x X
Power or e.m.r.p. (RR No.s 1.161 to 1.163)
Manufacturer 0] Manufacturer of equipment X | X X X | X
Model 0] A code to identify the model of manufactured equipment X | X X X | X
Serial no. o Serial number of equipment X | X X X | X
Vision Carr. 0] Displacement of the vision carrier nominal frequency,
Freq. Offset expressed as multiples of 1/12 of the line frequency. Allowed
(/12 line) values for offset expressed as a fraction of the Line
Frequency of the television system are 0 or integer in the
range from -399 to +399. Following table explains the
allowed codes (Item le in BR database):
CodeMeaning Code Meaning
0 0
+1 +1/12 -1 -1/12 X
+2 +2/12 -2 -2/12
+3 +3/12 -3 —3/12
+399+ 399/12 -399 —399/12
NOTE - The Regional Agreements ST61 and GE89 and the
original notice forms only allowed the use of offset expressed
in 1/12% of line frequency. However, it is noted that whole
ITU Regions outside the ST61 and GE89 planning areas
usually express these offsets in kHz, and that for digital
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television, offsets in kHz will be the only possibility.
Therefore, form T02 allows a choice between these two
expressions of the same physical information.

Vision Carr.
Freq. Offset
(kHz)

Same as previous item, except presented in kHz Values are
between -500 and +500 and may contain decimals. Item le in
BR database

Sound Carr.
Freq. Offset
(/12 line)

Displacement of sound carrier nominal frequency, expressed
as multiples of 1/12 of line frequency. If the Frequency offset
stability indicator is "Normal" or "Precision", the value of the
sound carrier frequency offset code is equal to the value of
the vision carrier frequency offset Code. This item is optional
if frequency stability is “Normal” or “Precision” for actions
ADD and MODIFY and these fields must not be notified in
other cases. They will be ignored if the frequency stability is
“Relaxed”.

By default, if the frequency stability is “Normal” or
“Precision” the value is equal to the vision frequency offset.
The same rule as for vision frequency offset apply.

Sound Carr.
Freq. Offset
(kHz)

Same as previous item, except presented as a frequency in the
range of —500.000 to 500.000 kHz.

TV System

TV system as defined in the Preface to BR IFIC, Chapter 8§,
Section IV

Colour System

One of the TV colour systems: NTSC, PAL or SECAM. Item
7¢c2 in BR database. Item 7c1 in BR database

FM
Transmission
code

The code to identify the type of the FM radio transmission
and the maximum frequency deviation used. Used for FM
sound broadcasting only (Item 7d in BR database).
Code Meaning

1  Monophonic (maximum frequency deviation + 75 kHz).

2 Monophonic (maximum frequency deviation + 50 kHz).

3 Stereophonic, polar modulation system (maximum
frequency deviation + 50 kHz).

4  Stereophonic, pilot-tone system (maximum frequency
deviation + 75 kHz).

5 Stereophonic, pilot-tone system (maximum frequency
deviation + 50 kHz).

Max. erp of the
horz. Polarized
comp.

The product of the power supplied to the Antenna and the
Transmitting Antenna's Maximum Gain for the horizontally
polarized component. Item 8bh in BR database

Max. erp of the
vert. Polarized
comp.

The product of the power supplied to the Antenna and the
Transmitting Antenna's Maximum Gain for the vertically
polarized component. Item 8bv in BR database

Power Ratio

The power ratio (dB) between the effective radiated power of
the vision carrier and the effective radiated power of the
primary sound carrier. This information is mandatory for
analogue television notices for actions ADD and MODIFY
and must not be notified in the other cases. Recommendation
ITU-R BT.470 gives acceptable values of vision to sound
power ratio for different television systems. Item 8d in BR
database

Field Strength
Ref.

Reference usable field strength, obtained from plan
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Sensitivity M Receiver sensitivity in dBuV/m
Energy (0] A textual description of the energy dispersal systems
Dispersal characteristics. Typically this would include the frequency
deviation, the sweep frequency and the shape of the waveform
added to the baseband signal prior to the FM modulator to
prevent high levels of energy concentration on the Reference
(Carrier) Frequency during periods of no, or small levels of
modulation signal (Item 7f in BR database).
Frequency M | Acceptable values are RELAXED, NORMAL and
Stability PRECISION on electronic notices, abbreviated as R, N or P
for paper notices. Relaxed corresponds to the minimum
frequency stability in Appendix 2 of the Radio Regulations. If
the frequency stability is NORMAL, non-precision offset is
possible, and if the frequency stability is PRECISION,
precision offset is possible. See Recommendation ITU-R X
BT.655. Under GE89 Agreement, the frequency stability
must be Normal or Precision; Under ST61 Agreement, the
frequency stability must be Normal or Precision if the
effective radiated power is equal to or more than 30dBW for
bands below 470 MHz, or if the effective radiated power is
equal to or more than 40dBW for bands above 470 MHz. BR
Notice item 7al
Noise Factor (0]
System Type 1 | M (GE06)
And
System Type 2
Ref. Plan. M | Reference Planning Configuration (GE06) x
Config.
System Variant | M (GE06) X
RX Mode M | (GE06) X
Maximum o The maximum power density at the output of the transmitter
Power Density for each carrier type and averaged over the worst 4 kHz for
carriers below 15 GHz and for each carrier type averaged X

over the worst 1 MHz for carriers above 15 GHz, supplied to
the antenna transmission line. Item 8ab in BR database

(M: M: Mandatory, O: Optional
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Four buttons “Modify”, “Cancel”, “Save” and “Library” are available above the table. At the
time of entering new equipment or selecting from library, the “Modify” push button is
disabled. Mandatory fields in the entry table of Equipment Information (field names in bold)
must not be left blank, otherwise a warning message is displayed. Figure 4.26 shows the
table of Equipment catalogue. After pushing the save button, a message box gives the user
the option to overwrite the corresponding equipment information in the equipment catalogue
or to create a new equipment type. The new equipment created in the equipment catalogue
will be available for all stations in the same class of station.

Figure 4.26. Spreadsheet of Equipment catalogue

x
Internal Equ | E quipment M Power Tupe | Tupe of Rac| Manufacture| Model Frd Tranemiz| T System | Color Speten Sensitivil
26|BC z E 2
27|BT zample |2 E 0] 4 B
28| F Sample |Y E 0
29 1]
30| ML Sample |2 | 0
1| FB Sample |7 v 0 i
32|BC Z-Camerpe|E -enp 2
33| BC test z E 1
M | I
i3] | I
36 | 1]
ar | 1]
8 | 1]
29 | I
40| eqFel # - Peak er|| 0
41| egFed ¥ - Peak er|l - eirp 0
42| eqFeid # - Peak ere|| 0
43| eqFed ¥ - Peak er|| 1] -
] I Cancel |

The saved equipment, with its name, is inserted under the corresponding station in tree view.

Electronic Notice: This item generates, stores and displays an electronic notice to notify the
ITU BR of the assigned frequency(s) or administrative modification(s). As required in the
specification, SMS4DC is able to generate TO1, T02, T11, T12, T13, T14, TBI1, TB2, TB3,
TB4, TBS, G11, G12, G13, G14, GS1, GT1, GO2 and GBI electronic notices. Depending on
the notice type, SMS4DC determines the type of electronic notice applicable to the case and
provides options in the relevant dialogue box (Figure 4.27a and Figure 4.27b). No notice
form will be generated if the mandatory fields in the consequent levels of the tree view are
incomplete and an error message will be displayed. Therefore, users must complete all
mandatory information, including: frequency(s), receiver information and antenna
characteristics; to generate a complete notice form. Figure 4.27c shows an example of a
generated G11 notice. The default date of the notice will be the date of notice generation.
However, this may be customized by using the integrated date picker



Figure 4.27. a) Notice option dialogue box,
b) applicable actions for each service type, and c) a sample G11 BR Notice

Notice [ [ St3ADD2007-09-13.txt - Notepad [= |[B[X]
File Edit Format View Help
Date of notice: IWI <HEAD= A
- t_adm=BEL
Achion: - —
s JAop = t_d_sent=2007-09-13
Resubmission:  |Ma - </HEAD=
Publication Feq.:  |Yes - <NOTICE=>
: t fragment=GEOEL
Matifying Administration: [ t_is_resub=FALSE
t_notice_type=G11
ok | cancel | t_prov=GE06-4 2
t_action=ADD

t adm_ref id=EUPEN1
t freq_assgn=846.500000
t_d_inuse=2007-05-30

(a) Notice option dialogue box

Service Type t_station_id=EUPEN1
. t_site_name=EUPEM
Action Fix | Mob | Broadcasti t_emi_cls=F9EHF
ed ile ng t_bdwdth_cde=300K
t_is_pub_req=TRUE
ADD X X X t_system_type=FKa
ADMINID X t_stn_cls=FX
t nat sn=CO
CONFORM X t_op_hh_fr=00-00
COORDINATION X t_op_hh_to=24:00
t_addr_code=A
MODIFY X X X  op. agey=001
PARTB X t site_alt=348
W
SUPPRESS X X X
WITHDRAW X X X
(b) Envisaged actions for each service type (c) A sample G11 BR Notice

4.9. The level of Billing History

SMS4DC provides the user with a procedure for regular frequency-fee payment management. Once
the data entry of a license is finished, the Administrator may issue the first invoice letter and require
the license owner to pay for being granted the corresponding radio license. When the first payment
is settled, the license may be granted and regular invoices will be issued automatically by the
software; one invoice record for each time period (determined in the combo box “Invoice Period” in
License Information entry table).

The level of billing history is placed below the level of license (with no lower levels). As displayed
in Figure 4.28, each license has an individual billing history which is created by SMS4DC at the
same time that the relevant license was created. Selection of a Billing History in tree view, by a
mouse click or other action, displays a list of issued invoices and registered payments for the
corresponding license in the right panel of Administrative window. A print button at the top of the
table has been implemented to print the selected invoice or receipt of payment. By pushing “print”
button, the location to save the generated html invoice file is requested, and then the generated file is
opened. Figure 4.28 displays the Billing Information table and its content is explained in Table 4.13.
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Figure 4.28. Billing Information table

[El Administrative datal o ] 4|
FUE Admiristrative data Billing information
& Anonymous Stations = I
=+, Active Licenses [Pt
E‘TW- Owner: Adminl Bill no. Date Description Drebit Credit Balance
" License: 455 12345 2004/11/23 | Invoice: 80000 0 80000
& License: 12345 N
: 234 200411224 Invoice: 35500 -80000|  -115500
3¢
“Fl] P Station: Left Site 6543  2004/12/25| Payment 0 150000 34500
[ FX Station: Tehrant 0000100003  2005/01/24|Invoice: Generated on 2005/10/09 20749 34500 13751
i FX Station: KosovaSta® 0000100004 2005/02/24| Invoice: Generated on 2005/10/09 20749 13751 6998
[l FX Station: Meccal i S e
Fx Stations Sagert 0000100005|  2005/03/24|Invoice: Generated on 2006/10/09 20749 6998 27747
“F FX Station: KABOUL D00O100006|  2005/04/24|Invoice: Generated on 2006/10/09 20749 27747 43406
- License: 123 DODO100007|  2005/05/24|Invoice: Generated on 2005/10/09 20749 -48495 63245
&R Owner: Admin2 0000100008 2005/06/24 | Invoice: Generated on 2005/10/08 20748 69245 -39564
T Owner: Anather owiner 0000100009 2005/07/24| Invoice: Generated on 200510/08 20749 59994 110743
B-PR Owner: Sample audit
MR Owner: minisiry of 1T 0000100010|  2005/08/24| Invoice: Generated on 2005/10/09 o074s|  -t1o743] a3am
1'|'|.w. Cwner: Test owner 0000100011 2005/059/24 | Invoice: Generated on 2005/10/059 20749 -131482 -152241
-] Owner: asdfasdf 33567 2005/10/23 | Payment: Partial payment 0 105000 47241
£ [ Archived Licenses D000100012|  2005M0624| Invoice: Generated on 2005/10/25 35712 47241 82953
1] | ©
Table 4.13. Description of Billing Information table items
Column name Description
Bill no. Record ID. For payments it is entered manually while for invoices it is
generated automatically.
Date The date of creation of record or defined date
Description Type of transaction, invoice or payment
Debit Amount payable for the time period starting from last invoice to the date
of current invoice if description presents an invoice or zero if description
presents a payment.
Credit Amount in owners account prior to paying the current payment, if an
invoice is presented.
Balance The balance in the account. A negative sign means payment is necessary,
while positive means the owner still has credit.

4.9.1. Context menu in the level of Billing History

A right click on the level name opens a context menu containing: “First Invoice” and “New

Payment” items. The following is a description of these items:
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letter file. Figure 4.29 displays an invoice.

First Invoice: This item issues the first invoice which owner has to pay including the initial
fee (determined in the entry table of License Information) for obtaining a radio license.
Selecting this item adds the first invoice record to the Billing History Information table of
active license. The consequent invoices will be issued automatically for any previous time
period (selected in the combo box Invoice Period of entry table of License Information). The
Print button for a selected invoice record, generates, saves and displays an HTML invoice




Figure 4.29. An example of issued invoice

O

Invoice
License no: 100 Invoice mumber: 0000100002
To: Another Owner Print date: 2005/11/09
T

et
Amount for time period from date of invoice to 1 month(s) before = 12000

Previous credit = 0

Balance= -12000 (Negative amount means your total debit)

| Name of station | Latitude ‘ Longitude ‘ Frequency | Fee |

[ Test fx | 31.396019 I 51.396019 I 100.000000 | 2000 |

Bank name: Bank of the regulatory body

Account number: Account number of the regulatory

e New Payment: This item registers the payment and considers it in the Billing History of
owner of the active license. Selecting this item opens a dialogue box to enter payment
details. Figure 4.30 shows this dialogue box. The Print button, for a selected payment record,
generates, saves and displays an HTML receipt letter file.

Figure 4.30. Dialogue box of payment registration in Billing History Information table of a License

i
Fayment Mo.: I— Date: W
Descriphian; |
Paprnent amotint: ID—

4.10. The level of Equipment

The level of equipment is placed between the terrestrial station level and the Frequency and Antenna
level. Each equipment may have several frequencies and antennas. Selection of an equipment in tree
view by a mouse click or other action, displays the corresponding Equipment Information table in
the right panel of the Administrative window. The content of the Information table can be modified,
saved or any action cancelled using “Modify”, “Library” and “Save” or “Cancel” push buttons
above the table, if the relevant license has not been granted. In case of modification, the tree view in
the left panel of the Administrative window will be locked and mandatory fields (field name in bold)
must be not left blank, otherwise a warning is displayed. The content of the equipment table is
different for different classes of station and is described in Table 4.12. Each equipment under the
specific station has a unique name and may have an unlimited number of frequencies and antennas.

New equipment can be defined using the “New Equipment” item of context menu in station level.
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4.10.1. Context menu in the level of Equipment

A right click on the level name opens a context menu containing the items: “Modify”, “Delete”,
“New Antenna” and “New Frequency”. The following is a description of these items:

e Modify: This item modifies the content of the Equipment Information table if it has not been
already included in any granted license. At the time of modification, the tree view in the left
panel of the Administrative window will be locked and mandatory fields (field names in
bold) must not be left blank, otherwise a warning is displayed. The content of the Equipment
Information table for different classes of stations is described in Table 4.12.

e Delete: This item deletes the equipment information and all other attached information in the
lower levels of tree view, if has not been included in any granted license. Granted licenses
cannot be deleted.

e New Antenna: This item defines a new antenna or loads it from the antenna catalogue library
to the current equipment. Selecting this item creates a blank “Antenna Information” entry
table in the right panel of the Administrative window and locks the tree view. The content of
Antenna Information entry table has slight variations for different classes of stations. Figure
4.31 illustrates entry table for Antenna Information for the fixed service and Table 4.14
describes the fields used in the Antenna Information entry table.

Figure 4.31. Table of Antenna Information

Administrative datal E=8Een
&[] FB Station: TMP FBAGR1 « \dnrfenna information
-] FB Station: TPOB0287350 o T 5 |
E-[J( FB Station: TPO80355261 a | v | it
@[] FE Station: TP106067359 - - -
@[] FB Station: TZAFB1 e
m-[][ FB Station: TZAFB2 ST T L e R ] 0.9} Pegree
-] FB Station: TZAFBAGRL Elevation e
E-[]E FB Station: TZAFBTESTL Antenna Height AGL 10.0/m
E-[1""x Equipment: Technical

..... D\[\f; Frequency: 300. MHz Antenna Name DEFAULT

i

...... % Antenna; DEFAULT Class of Antenna c
m-[]E FB Statfon: TZAFBTEST2 PricTnaiyEe
m-[][E FB Station: TZAFBTEST3 — v
m-[JE FB Station: YEMFB2 i =0 -
-1 FB Station: YEMFBAGRI Antenna Gain 2o
-] FX Station: AGHA JARI CIETE ETITES :
@[] FX Station: AHMADI Antenna Directivity i
=-O FX Station: AHMMADABAD Hor. Beam Width 360.0| Degree
-] FX Station: AHWAZ L | ver. Beam width 360.0| Degres
- [JEE FX Station: Ait Atmane fr1 Reference Antenna
M- FX Stat?on: ALTHAN Frequency Range (from) 20.000000| MHz
m-C]E FX Stat!on. AZIZIA DAMMAM FEETE Erma 20000.000000| MHz
m-[]E FX Station: BADI = Potar Discrminatio 0.0|dB
@[] FXStation: BANDAR BUSHEHR - |S12SSFoiar Discrmination '

al o ' Insertion Loss 3.0/d8
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Table 4.14. Description the fields of Antenna information entry table

Field name

Type

Description

Station

Type

FX

others

Azimuth of Max.
Radiation

The angle of the direction of the Antenna's Maximum Gain, measured in the horizontal plane from True North in a
clockwise direction. In case of rotational antenna the angle of the direction of the Antenna's Maximum Gain at the
left hand edge of the Operational Sector swept by the rotational antenna beam.

X

Rot. Azimuth (to)

The angle of the direction of the Antenna's Maximum Gain at the right hand edge of the Operational Sector swept
by the rotational antenna beam, measured in the horizontal plane from True North in a clockwise direction.

Elevation

<

The angle measured in the vertical plane between the direction of the Antenna Maximum Gain and the horizontal
plane. For orientation below horizon the angle will be negative.

>~

>~

Antenna Height
AGL

Height of antenna centre above ground level. Summation of this value and site height (ASL) must reach to the
antenna

Antenna Name

Name of antenna

Class of Antenna

A combo box for selecting one of the T, R or C for TX, RX or TX/RX Antenna respectively

Antenna Type

Type of antenna

R R

IR

Polarization

ZIOIE(IE

The code for representing the polarization of antenna. Select from the following table:

CL Left hand circular or indirect: the electric field vector rotates anti-clockwise.

CR Right hand circular or direct: the electric field vector rotates clockwise.

D  Dual: when substantially equal-amplitude vertically and horizontally polarized components are radiated
without particular control of the phase relation between them. Typically, the vertically and
horizontally polarized sources may be displaced one from the other so that the resultant polarization varies
between circular and slant, according to azimuth angle.

H  Horizontal linear: the electric field vector is in the horizontal plane.

M  Mixed: the collective term applied when both vertical and horizontal components are radiated, embracing

slant, circular and dual polarization.

Left hand slant: the electric field vector is in the plane rotated 45 degrees anti-clockwise from the vertical

plane.

SR Right hand slant: the electric field vector is in the plane rotated 45 degrees clockwise from the vertical plane.

V  Vertical linear: the electric field vector is in the vertical plane.

L1999 The electric field vector, observed in any fixed plane, normal to the beam axis, whilst looking in direction of
propagation, remains in the direction specified by the angle measured anti-clockwise from a line parallel to
the equatorial plane; the value of this angle follows the symbol L and is expressed in degrees from 0 to 359.

X Other than above

SL

Antenna Gain

The ratio of the power required at the input of a loss-free reference antenna (gain reference antenna) to the power
supplied to the input of the Antenna to produce, in the direction of maximum radiation, the same field strength, or
the same power flux-density at the same distance. The gain may be considered for a specified polarization.

Antenna Gain Type

Whether the Maximum Gain is relative to a dipole, an isotropic or a short vertical Antenna is determined by the

287




type of reference Antenna (e.g., dipole) used to determine the relative value of Antenna gain. A combo box to
select one of following codes:

I In case of dBi, respect to the isotropic antenna
D  Incase dBd, gain respect to dipole antenna
V  In case of gain relative to the short dipole

Antenna Directivity

A combo box to select one of the D, N or X representing directional, non-directional or revolving directional
antenna respectively.

Hor. Beam Width

The angular width of the main lobe of radiation in degrees, measured in the horizontal plane containing the
direction of the Antenna's Maximum Gain, within which the off-axis gain in any direction does not fall more than 3
dB below the value of the Antenna's Maximum Gain.

Ver. Beam Width

The angular width of the main lobe of radiation in degrees, measured in the vertical plane containing the direction
of the Antenna's Maximum Gain, within which the off-axis gain in any direction does not fall more than 3 dB
below the value of the Antenna's Maximum Gain.

Reference Antenna

The Code identifying a standard description of Antenna off-axis radiation characteristics. This information is
optional and furnished when used as a basis to effect coordination with another administration. The information to
be given in item should be the exact reference of the antenna appearing in the CCIR Book "Antenna Diagrams"
(CCIR/78 or CCIR/84). For example one of the following:

e Antenna Gain Equation (ref: 0642a): one or more mathematical expression(s) that define the gain
characteristics of the antenna e.g., Radio Relay systems 1-40 GHz in Recommendation ITU-R F.699-2;
Equation;

e Antenna Gain Polar Diagram (ref: 0642b): the graphical representation in polar form of an Antenna's gain
against off-axis angle; Diagram;

e ITU-R Antenna Characteristic Code (ref: 0642c): a code identifying a standard description of antenna
characteristics, e.g., in Recommendations ITU-R BS.705-1 and ITU-R BS.1195; Up to 10 characters;

¢ Gain Value (ref: 0642d): the value of gain at the specified Off-axis Angle; Decimal (in the range —5.0 to
50.0) to 1 decimal place in dB; and

o Off-axis Angle (ref: 0642¢): angle of the direction of the Gain Value, measured in the specified plane, from
the direction of maximum gain in a clockwise direction; Integer (in the range 0 to 350 in multiples of 10) in
degrees.

Frequency range
(from)

Antenna working frequency band lower edge

Frequency range

(to)

Antenna working frequency band upper edge

Cross-polar
discrimination

XPD value of antenna as defined in ITU-R P.310

Insertion Loss

Summation of cable loss, branching loss and any other loss between the RF Sections and antenna.
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As shown on Figure 4.31, some of the fields (e.g. Antenna Name, Polarization) are gray
which means they are read only. This is done intentionally to prevent the data for antennas to
be changed by mistake, because this information is very critical for all of the calculations in
the system.

As displayed in Figure 4.31, five push buttons “Modify”, “Cancel”, “Save”, “Library” and
“Add to lib.” are available above the table. At the time of entering a new antenna or selecting
from the library, the “Modify” push button is disabled. Mandatory fields (field names in
bold) in the table of Antenna Information, must not be left blank otherwise an error message
is displayed. Figure 4.32 shows the table of the Antenna catalogue (library).

The “Add to lib.” button adds new antennas from “*.ant” files that are created by the
technical module. After an antenna has been added to the library, it becomes available for
selection in other data entry screens (e.g. new station).

Figure 4.32. Spreadsheet of Antenna catalogue

Internal .-’-‘mtennal Antenna MName Puolarization | Antenna Gain | Antenna Gain Ty | Antenna Directivity | Hor. Beam "Width ﬂ

5 ALEBB00_806 W

G|BPREOTO 942 |V SEDD

7| ALEBR00_BOE W U D 360.0

8| DEFAULT W 0.0 360.0

[ DEFAULT 38 60.0

10 W 17.0 D 30.0

11| New Antenna H 1.0/1 8] a0

12| test H 1.0{1 M 360.0

13| Antd H 1.0(1 N 360.0

14| T H 1.0{1 D 30

15| B H 0.0l M 360.0

16| ALESR00_B0E W 17.0{1 D 30.0

17| ALEBE00_B0E L 17.0 D 30.0

18| ALESE00_B0E W 17.0 D 30.0

19| ALESR00_B0E W 17.0 D 30.0

20| ALESBR00_B0E L 17.0(1 D 30.0

21| ALESR00_B06 W 17.0{1 D 30.0

22| Test H 1.0{1 N 360.0 LI

Ok, I Cancel |

New Frequency: This item defines a new frequency. Selecting this item creates a blank
“Frequency Information” entry table in the right panel of the Administrative window and
locks the tree view. The content of the Frequency Information entry table depends on the
class of station defined in the higher (station) level. Table 4.15 displays the fields used in the
entry table of Frequency Information for different classes of stations. Figure 4.33 illustrates
the entry table for Frequency Information.
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Table 4.15. Description the fields of Frequency Information entry table

Class of station

Field name Type Description
FX| BT | FB | BC | ML
Assigned Frequency M | Asdefined in RR no. 1.148, the centre of the frequency band assigned to a station. XX | X | X | X
Vision Carr. Frequency M | Vision carrier frequency of a TV signal in accordance with the plan X
Sound Carr. Frequency M | Sound carrier frequency of a TV signal in accordance with the plan X
Response Frequency M The frequency paired with assigned frequency. Different frequencies mean duplex transmission X X
while identical frequencies represent single-frequency radiocommunication.
Reference Frequency 0 As defined in RR no. 1.150, a frequency having a fixed and specified position with respect to X X X
the assigned frequency.
Frequency Range 0 The frequency range of radiocommunication equipment operation.
Frequency Deviation For any type of modulation, as applicable: the peak-to-peak frequency deviation (MHz). (See
O | Recommendations ITU-R F.276-2 and ITU-R F.405-1, ITU-R F.275-3, ITU-R F.404-2 and X
ITU-R S.464-2).
Class of Emission The set of characteristics of an emission, designated by standard symbols, as defined in RR no.
M S XX | X | X | X
1.139 and explained in RR Ap.1
Band Width M | The necessary bandwidth of signal as defined in RR no. 1.152 X| X | X | X X
Channel Separation O Frequency distance between adjacent frequency channels X X | X | X X
Channel no. o Channel number in frequency plan, if applicable X X | X | X X
Traffic O | Estimated minutes of channel use in day, if applicable X X | X | X X
Peak Hour o The hour, or a time period within the operational period, having peak traffic X X | X | X X
Season 0 A combo box to identify calendar time period of operation X| X | X | X X
Nature of Service A combo box to select the code indicating the purpose of the Radiocommunication Service as
M | identified in Class Of Station and defined in the Radio Regulations in accordance with Preface | X | X | X | X X
to BR IFIC chapter IV, Section 6
The time of day measured in UTC at which the transmission of the Signal usually commences
Op. Hour (From) . . . . . .
and ends. Where a Start Time (Stop Time) is the same time (or later (earlier) time of day) as the
& M . . O . XX | X | X | X
Ob. H Stop Time (Start Time), then the Stop Time is considered to be on the next calendar day,
p. Hour (to) immediately following the Start Time. For the 24 hour operation use: 00:00 23:59
Frequency Fee M | The fee that must be paid for use of the assigned frequency (usually for a given period oftime) | X | X | X | X X
Target Frequency O Required if the assigned frequency is to be modified and will be notified. X X | X | X X
Type of Spectrum Mask (0] X X
Frequency Offset 0 X X
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As displayed in Figure 4.34, four buttons “Modify”, “Cancel”, “Save” and “Add Receiver”
are available above the table. At the time of entering a new frequency, the “Modify” and
“Add Receiver” push buttons are disabled. Mandatory fields (field names in bold) in the
entry table of Frequency Information, must not be left blank, otherwise an error message will
be displayed.

Figure 4.33. Frequency Information entry table in case station in Fixed service

E] Administrative data2

.

+ [ X station: PYPATL ~ |Frequency information
+-[JE Fx Station: HALIGH _ _
+-[JF F¥ Station: IRNFXES1 Moty [5ooe| A receiver
+ D FX Station: KESHMESHTAFPEH Value Uit
+- [ F¥ Station: MADINA Assigned Frequency P P
+-[]E F¥ Station: MADINA
Response Freguen: 0. |Hz
-] Fx Station: TAIF requency
=-[1"& Equipment: Reference Frequency 0.|Hz
+ D\f\ Frequency: 793.5 MHz Frequency Deviation kHz
O antenna: 000004198 e
o LI ™ Staton: T PR = -
+-[JE F¥ Station: TMP FXAGR3
+ D FX Station: TP 106066946 Band Width 4000.0| kHz
+-[JEH Fx Station: YEMFX1 Channel Separation 0.0| kHz
-l F Station: YEMFX11 Trafic
+-- ] F; Stapon: YEMF?&IZ Ceak Hour e
+-[]E F¥ Station: YEMFX22
+-[JE Fx Station: YEMF%33 Season
+-[JE Fx Station: YEMFx44 MNature of Service cv
Oz Mobile Stations Op. Hour (From) 0000l UTC
Llag Barth statons Op. Hour (To) 24.00UTC
&z Broadcasting Stations
Oxz Alotments Fes
. Active Licenses Frequency Fee (1]
@ Archived Licenses ' | Target Fraguency MHz
w

Once the new frequency has been saved, the “Modify” and “Add Receiver” push buttons
become active. However, for the “Add Receiver” push button to function, at least a
transmitting antenna (the code “T” for Class of Antenna combo box in the relevant antenna
information entry table) must have been created previously under the same Equipment.
Then, by pushing “Add Receiver” button the “Add Receiver/Receiving area” dialogue box
appears, which enables the user to choose the method of receiving and a transmitting antenna
if more than one transmitting antenna exists for the corresponding Equipment. Figure 4.34
shows this dialogue box.
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Figure 4.34. Add Receiver/Receiving Area dialogue box to define method of receiving

Add receiver [ Receiving area

Transmitter antenna
Anthame | Gain Azimuth Elevation | Antenna He
DEFALLT 0.0 nn 0.0 100
(e POIMT Hop ID: 1 Link [D: |2 Moize temperature: |273 k.elvin
AntlD | Antenna Mame| Station_name | latitude lohgitude | Country | Equipment_nam | Frequency[MHz[
4283 DEFAULT BGOFA11 22 508333 89.391667| BGD &000.0
4284 DEFAULT BGOF<Z 22 533333 90,233333| BGD §000.0
4285 DEFAULT BGOF<E3 22 770| 90.058333| BGD §000.0
4286 DEFAULT BGOF<44 22 291BR7 89.55( BGD §000.0
4386 DEFAULT LBMF22 33.983333] 36108333 LEN G000.0
4387 DEFAULT LBMF33 34,525 36125 LBMN G000.0
4388 DEFAULT LBMF44 33.983333] 35858333 LEN GO00.0f
" MULTIFOINT
Paint Paint2 Paint3 Puaint4 Paints Painte
Points L atitude: | | | | | |
Langitude: | | | | | |
~
Center Latibude: Center Longitude: R adiuz: krn
2 | =l

As illustrated in Figure 4.34, after selection of a transmitter antenna from the “Transmitting
Antenna” table, one of the three receiving methods: POINT, MULTIPOINT or CIRCLE
must be selected according to the following description:

POINT: A method to define a point—to—point radiocommunication link from the
transmitter of the selected frequency to one of the available receiving stations listed
in the table POINT. The listed stations are those receiving stations (stations with the
code “R” or “C” for their Class of Antenna combo box in Antenna Information entry
table) created under the active license;

MULTIPOINT: A method to define the shape of receiving area using a polygon
with up to six vertexes. The coordinates of the polygon vertexes can be entered into
the corresponding table of MULTIPOINT Section;

CIRCLE: A method to define a circular receiving area with a given radius. The
coordinates of the centre of the circular receiving area are relaxed to permit the user
to define an off-station coverage area.

ZONE: A method to define a zone as receiving area.

Upon pressing OK button of this dialogue box, SMS4DC creates a ‘“Receiver
Information” table in the right panel of the Administrative window which is not editable.



The content of the Receiver Information table depends on the receiving method selected
in the “Add Receiver/Receiving area” dialogue box. Table 4.16 describes the fields
displayed in the table of Receiving Information. Figure 4.34 shows these tables.

Table 4.16. Description the fields of Receiver Information entry table (V- ®

Field name Type Description Method

M| C

Station Name M | Name of receiving station X

GeoType O | POINT, MULTIPOINT, CIRCLE, ZONE X

Latitude M Latitude of receiving station X

Longitude M | Longitude of receiving station X

Country O Country where the station is situated X

Equipment Name O | Name of receiving equipment X

Frequency M | Receiving frequency X

Long. And Lat. Longitude and latitude for a maximum of six X

Of up to 6 points M points to construct a polygon

Centre Latitude M | Latitude of centre of circular receiving area X

Centre Longitude | M | Longitude of centre of circular receiving area X

Radius M | Radius of circular receiving area in km X

Zone M | Code of Zone

(M: M: Mandatory, O: Optional, P: Point — to — point, M: Multipoint, C: Circle, Z: Zone

Figure 4.35. Receiver Information table in three different kinds

(a) Table of point receiver information

Receiving area information

Latitude Longitude

Point1 10.0 100
Point2 1.0 110
Point3 12.0 120
Point4 130 120
Points 14.0 140
Pointé 150 150

(c) Multipoint receiving area

(b) Circular receiving area

\Receiver information o = =
\Receiving area informaition
Value
Station_name Test biling LELE
GeoType POINT Center latitude 360
Iatitude 30.0 Center longitude 55.0
; 300 Radius (km) 50
Country IRM
Egquipment name eqil
frequency 151000000.0
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For definition of point—to—multipoint radiocommunication systems, a multiple receiver can
be added to a transmitting frequency, using POINT receiver option in “A Receiver/Receiving
Area” dialogue box.

4.11. The level of Frequency

The level of Frequency is placed between the equipment level and the Receiver level. Each
frequency may be used by several receivers. Selection of a frequency in tree view, by a mouse click
or other action, displays the corresponding Frequency Information table in the right panel of the
Administrative window. The content of the Information table can be modified, saved or and action
cancelled using the “Modify”, “Save” or “Cancel” push buttons above the table, if the relevant
license has not been granted. During a modification, the tree view in the left panel of the
Administrative window will be locked and, when saving a modified table, mandatory fields (field
names in bold) must not be left blank, otherwise an error message is displayed. The content of the
frequency table is different for different classes of station and is described in Table 4.15. Each
frequency under a specific equipment has a unique value and could have an unlimited number of
receivers.

The “Add Receiver” button above the Frequency Information entry table enables the user to attach
additional receivers to the concerned transmitting frequency. The use of this button is explained in
Section 4.6.1. A new frequency for the concerned equipment can be defined through the “New
Frequency” item of the context menu in Equipment level (Section 4.6.1).

4.11.1. Context menu in the level of Frequency
A right click on the level name opens a context menu containing: “Modify”, “Delete”, “TX Filter”,
“RX Filter” and "Coordination" items. The following is a description of these items:

e Modify: This item modifies the content of the Frequency Information table, if has not been
included previously in any granted license. During a modification, the tree view in the left
panel of the Administrative window will be locked and, when saving a modified table,
mandatory fields (field names in bold) must not be left blank, otherwise an error message
will be displayed. The content of the Frequency Information table for different classes of
stations is described in Table 4.15.

e Delete: This item deletes the frequency information and all other attached information in the
lower level of the tree view, if has not been included in any granted license. Granted licenses
cannot be deleted.

e TX Filter: This item displays or defines a transmitting emission mask for the concerned
transmitting frequency. Selecting this item opens a dialogue box for entering emission mask
attenuation data in up to 20 off-centre frequencies. Prior to displaying the dialogue box, a
warning message will be generated to remind the user that an emission mask is lacking and
an emission mask has not been defined previously. The shape dialogue box is identical to
Figure 4.36 except blue is used as the fill-colour inside the emission mask. Attenuation
values in the table must be positive and the refresh button is necessary to reflect any change
of values to the mask picture in the right panel. Using the Save button assigns the defined
emission mask to the concerned transmitting frequency.

e RX Filter: This item displays or defines a receiving emission mask for the concerned
receiving frequency. Selecting this item opens a dialogue box to enter emission mask
attenuation data in up to 20 off-centre frequencies. Prior to displaying the dialogue box, a
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warning message will be generated to remind the user that an emission mask is lacking and
an emission mask has not been defined previously. Figure 4.36 displays the relevant dialogue
box. Attenuation values in the table must be positive and the refresh button is necessary to
reflect any change of values to the mask picture in the right panel. Using the Save button
assigns the defined emission mask to the concerned receiving frequency.

e Coordination: This item displays or defines the list of country/administration codes which
are under process of coordination, together with the results of the coordination.

Figure 4.36. Dialogue box for definition of transmitting frequency emission mask

x
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4.12. The level of Antenna

The level of Antenna is placed below the level of equipment and there are no lower levels. Each
antenna can be chosen for the transmitting or receiving of frequencies assigned to the same
equipment by using “Add Receiver/Receiving Area” dialogue box, as explained in Section 4.6.1.
Selection of an antenna in the tree view, by a mouse click or other action, displays the corresponding
Antenna Information entry table in the right panel of the Administrative window. The content of the
Information table can be modified, saved or any action cancelled using the “Modify” and “Save” or
“Cancel” buttons above the table, if the relevant license has not been granted. In the case of
modification, the tree view in the left panel of the Administrative window will be locked and
mandatory fields (field names in bold) must not be left blank, otherwise a warning message will be
displayed. The content of the antenna table is described in Table 4.14.

The “Library” push button above the Antenna Information entry table enables user to use the library
to attach an antenna to the corresponding equipment. Using of this button is explained in Section
4.6.1. The New antenna for the concerned equipment can be defined through the “New Antenna”
item of the context menu in Equipment level (Section 4.6.1).

4.12.1. Context menu in the level of Antenna

A right click on the level name opens a context menu containing the “Modify”, “Delete” and
“Antenna Pattern” items. The following is a description of these items:

e Modify: This item modifies the content of the Antenna Information table if has not been
included previously in any granted license. During a modification, the tree view in the left
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panel of the Administrative window will be locked and, when saving a modified table,
mandatory fields (field names in bold) must not be left blank, otherwise an error message
will be displayed. The content of the Antenna Information entry table for different classes of
stations is described in Table 4.14.

Delete: This item deletes the antenna information, if has not been included in any granted
license. Granted licenses cannot be deleted.

Antenna Pattern: This item displays antenna 2D radiation patterns in vertical and horizontal
planes for horizontally or vertically polarized antennas and two horizontal planes for mixed-
polarized antennas. Figure 4.37 illustrates the 2D radiation pattern of a directional antenna.

Figure 4.37. The 2D radiation pattern of a directional antenna in the vertical and horizontal plans
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4.13. The level of Receiver

The level of Receiver is placed below the frequency level and is the lowest level. The method of
receiving can be determined for a given transmitting frequency in same License by using the “Add
Receiver/Receiving Area” dialogue box, as explained in Section 4.6.1. Modification of the Receiver
Information table is not possible directly from the Receiver level and the user has to redefine the
method of receiving in frequency level using the “Add Receiver” button for the corresponding
Frequency Information table. The relevant procedure is explained in Section 4.6.1.

4.13.1. Context menu in the level of Receiver

A right click on the level name opens a context menu containing only the item “Delete”. This item
deletes the receiving method information. The content of the Receiver Information table for
different classes of stations is described in Table 4.16.

4.14. The level of Allotment

The level of allotment is placed between the license level and the contour level. Each allotment may
consist of several contours as sub-areas. Selection of an allotment in the tree view by a mouse click
or other action, displays a table of the corresponding Allotment Information in the right panel of the
Administrative window. The content of the Information table can be modified, saved or any action
cancelled using the “Modify” and “Save” or “Cancel” buttons above the table. During a
modification, the tree view in the left panel of the Administrative window will be locked and, when
saving a modified table, mandatory fields (field names in bold) must not be left blank, otherwise an
error message is displayed. The contents of the allotment Information table are described in
Table 4.2. Each allotment has a unique name and could have an unlimited number of contours.

4.14.1. Context menu in the level of Allotment

A right click on the level name opens a context menu containing the items: “Modify”, “Delete”,
“New Contour”, "Attach Contour" and “Electronic Notice”. The following is a description of these
items:

e Modify: This item modifies the content of an Allotment Information table. During a
modification, the tree view in the left panel of the Administrative window will be locked
and, when saving a modified table, mandatory fields (field names in bold) must not be left
blank, otherwise an error message is displayed. The content of the Allotment Information
table 1s described in Table 4.2.

e Delete: This item deletes the allotment and all other attached information in the lower levels
of the tree view.

e New Contour: This item defines a new sub-area and attaches it to the current allotment.
Selection of this item creates a blank “GE06 contour information” entry table in the right
panel of the Administrative window and locks the tree view. Figure 4.38 illustrates the entry
table of contour information and Table 4.17 shows the fields used in the table.
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Figure 4.38. GE06 contour information entry table
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Table 4.17. Description of fields in the table of Contour Information

Field name Type Description
Administration M Administration Code
Country M Country Code
No. of points M Number of points in the contour
Remarks o

(M': M: Mandatory, O: Optional

e Attach Contour: This item selects a contour from the list of existing contours in the system
and attaches it to the selected allotment. By performing this item all contours are tabulated in
a spreadsheet for user selection. A mouse left click can be used for selection of contours
from the spreadsheet. Pressing the OK button under the spreadsheet inserts the selected
contour under the corresponding allotment in tree view.

e Electronic Notice: This item generates, saves and displays the appropriate electronic notice
to notify the allotments to ITU BR. As required by the specification, SMS4DC is able to
generate GS2 and GT2 electronic notices for allotments. Depending on the notice type,
SMS4DC displays the appropriate type electronic notice and provides options in the relevant
dialogue box. The user must complete all the mandatory fields in the consequent levels of

the tree view otherwise, the notice form will not be generated and an error message will be
displayed.

4.15. The level of Contour

The level of contour is placed below the level of allotment. Each contour may consist of several
points as a sub-area. Selection of a contour in the tree view by a mouse click or other action,
displays a table of the corresponding contour information in the right panel of the Administrative
window. The content of the Information table can be modified, saved or cancelled using the
“Modify” and “Save” or “Cancel” buttons above the table. During a modification, the tree view in
the left panel of the Administrative window will be locked and, when saving a modified table,
mandatory fields (field names in bold) must not be left blank, otherwise an error message is
displayed. The contents of the contour information table are described in Table 4.17. Each allotment
has a unique ID and could have an unlimited number of points.
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4.15.1. Context menu in the level of Contour

A right click on the level name opens a context menu containing the items: “Modify”, “Delete”,
“New Contour”, "Attach Contour" and “Electronic Notice”. The following is a description these
items:

e Modify: This item modifies the content of the contour information table. During a
modification, the tree view in the left panel of the Administrative window will be locked
and, when saving a modified table, mandatory fields (field names in bold) must not be left
blank, otherwise an error message is displayed. The content of the contour information table
is described in Table 4.17.

e Delete: This item detaches the contour from this allotment. This item does not delete the
contour from database so it remains accessible for attachment to other allotments.

e Contour Points: This item views or defines all of the points for this new sub-area.

e Electronic Notice: This item generates, saves and displays an appropriate electronic notice to
notify the sub-areas to the ITU BR. As required by the specification, SMS4DC is able to
generate GA1 electronic notice for contours. The user must complete all the mandatory
fields in the consequent levels of tree view, otherwise the notice form will not be generated
and an error message will be displayed.
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Chapter 5. Technical Reference of SMS4DC

5.1. BC to BC interference calculation procedure

Figure 5.1. displays the configuration used in the item “Interference->BC2BC” (Section 3.4.2.13)
for calculation of interference from an unwanted sound broadcasting stations to a typical receiver of
a wanted sound broadcasting station.

Figure 5.1. Configuration used for calculation
of interference from an unwanted BC stations to a typical receiver of a wanted BC station

Interferer
Interferer BC station
BC station
Interferer

/ BC station

V‘
S
Typical |
receiver Wanted
BC station

The nuisance field strength of the i interfering broadcasting station, E s;» 1 calculated taking into

account several factors using the formula:
Eg, =P+E, +A4+A4 -D, dB
Where:
E,,  The field strength value i interfering broadcasting station in dB(V/m), based on
recommendation ITU-R P.1546 and normalized to the e.r.p. of 1 kW, exceeded
during T percent of time

P e.r.p. (in dB(1 kW)) of the i interfering broadcasting station in the direction of test
point receiver

A, Radio frequency protection ratio (in dB) given in recommendation ITU-R BS.412-9

A Discrimination factor of the receiving antenna given in recommendation ITU-R
BS.599

300



D,  Polarization discrimination which will be taken into account if polarization of the
wanted station and interferer station antennas are orthogonal

Appropriate account can be taken of the effect of multiple interferers by the use of the simplified
multiplication method, as a statistical computation method, or the power sum method as a non-
statistical computation method. For more information see Report 945-2.

5.2. BT to BT interference calculation procedure
The item “Interference->BT2BT” (Section 3.4.2.13) is designed for the calculation of the aggregate
interference level of interfering BT stations on a directional receiver of a wanted BT station.

Figure 5.2 displays the configuration used for the calculation of interference from an unwanted
sound broadcasting stations to a typical receiver of a wanted sound broadcasting station.

Figure 5.2. Configuration used for calculation
of interference from unwanted BT stations to a typical receiver of a wanted BT station

Interferer
Interferer BT station
BT station
Interferer

/ BT station

V‘
S
Typical |
receiver Wanted
BT station

The nuisance field strength of the i interfering broadcasting station, E s, 1s calculated, taking into

account several factors, using the formula:
Eg, =P+E, +A4+A4 -D, dB
Where:
E,.  The field strength value of the i" interfering broadcasting station in dB(V/m), based

on ITU-R P.1546 recommendation and normalized to the e.r.p. of 1 kW, exceeded
during T percent of time

P e.r.p. (in dB(1 kW)) of the i interfering broadcasting station in the direction of test
point receiver

4, Radio frequency protection ratio (in dB) given in recommendation ITU-R BT.655-7
for the case of co-channel and upper/lower adjacent channels

301



A Discrimination factor of the receiving antenna given in ITU-R BT.419-3
recommendation

D,  Polarization discrimination which will be taken into account if polarization of wanted

station and interferer station antennas are orthogonal

Appropriate account can be taken of the effect of multiple interferers by the use of the simplified
multiplication method as a statistical computation method, or the power sum method as a non-
statistical computation method. For more information see Report 945-2.

5.3. Interference between stations in the Fixed and Land mobile services

The sub item “FXM->Interference to (Free Space and P.1546)” in the “Interference” menu (Section
3.4.2.13.1) has been implemented for the calculation of interference produced/experienced by
stations in the land mobile service (any frequency) and the fixed service (below 1GHz) on each
other by consideration of receiving antenna radiation pattern. For all cases, the configuration
displayed in Figure 5.3 is used for the interference calculation.

Figure 5.3. Configuration used for the calculation
of interference between a wanted and an interferer station in the fixed and mobile services

Wanted Interferer
station station

The field strength level £ of an interferer station on a wanted receiving station, is calculated by
either the Free Space (ITU-R P.525) or ITU-R P.1546 propagation models. A station may be
considered as having interference if £ is greater than the reference field strength value £, . where

E

limit

is:

limit

E,w=E.. -G +C+A4 +kAf dB
Where:
E .. Maximum permissible interference field strength
G,  Receiver antenna gain
A Discrimination factor of the receiving antenna (positive value)
C 2.1 for e.i.r.p power type otherwise is zero

kAf  The correction factor for the permissible interference field strength at different
nominal frequencies based on the Berlin Agreement, Annex 3A

5.4. Interference between stations in the Fixed service above 1 GHz

The item “Interference->FX2FX” (Section 3.4.2.13) has been implemented to calculate interference
between fixed above 1GHz in accordance with recommendation ITU-R P.452 by consideration of
the antenna patterns and the Net Filter Discrimination (NFD). The configuration used for the
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interference calculation is displayed in Figure 5.3 above. The interference level / caused by an
interfering fixed station is calculated using:

=P, +G,, —A,+Gy —NFD-D, dB

where:
A,  Propagation loss calculated based on Rec. P. 452 in dB
G,y Transmitter antenna gain in direction of receiver in dB
Gy Receiver antenna gain in direction of transmitter in dB
NFD Net Filter Discrimination in dB, calculated using TX and RX emission masks
P,  Transmitter power
N Noise power ( K-T-B-F')
D,  Polarization Discrimination in dB which will be taken into account when polarization
of wanted and interferer station antennas are orthogonal

In addition to the interference level / , caused by an interfering fixed station, which may be
compared with a reference acceptable interference level; the permissible Threshold Degradation of a
receiver could be used to identify an occurrence of interference. The Threshold Degradation of the
victim receiver can be calculated as follow:

TD=10log(1+10""¥) 4B
Where symbols / and N are defined above.

A station may be considered as having interference if the Threshold Degradation is greater than
Permissible Threshold Degradation.
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Chapter 6. Functional Reference of SMS4DC

6.1. Establishing a station

As explained in Section 3.5, in terms of SMS4DC notation and irrespective of the kind of
radiocommunication service, a radiocommunication station may be classified into one of the types:
anonymous, active or archived. Anonymous stations are those created visually, on a map display, by
using a mouse and the toolbar buttons, as explained in Section 3.4.1. Stations created in this way
may be transferred to active licenses, as explained in Section 4.4.1. Figure 3.41 and Figure 3.48
provide the relevant entry masks. Furthermore, if a license has been created, the user may also
employ the Administrative Section of SMS4DC to establish a station. Establishing
radiocommunication stations under active licenses is explained in Section 3.4.1.

Stations of cancelled licenses are those stations covered by archived licenses. Information about
archived stations may be reviewed but without any functionality (read only).

6.2. Finding a station

The capabilities provided by the items of the “Database” menu enable the user to find anonymous
and active stations in the following cases:

e Finding stations by name: the user may use items “Display Selected Station(s)” and

“Station(s) in Desktop” to find and display station(s) by name. Further explanation is given
in Section 3.4.2.8.

e Finding stations by location and/or frequency condition: the sub-items “Search Station->By
Location”, “Search Station->By Location and Frequency” and “Search Station->List of
Listed Station(s)” of “Database” menu provide a range of facilities to search for a station or
group of specific stations.

6.3. Changing the DEM map

In addition to the integrated vector maps and Globe DEM installed with SMS4DC, users are
able to define two additional user-defined DEMs through the sub-items “Tools->Map
Layers->UserMap1” and “Tools->Map Layers->UserMap2”. Each DEM consists of a “layer
description text file” and a folder containing the files of the digital map tiles. These
explanatory text files have the reserved names: Globe.txt, UserMapl.txt and UserMap?2.txt.
They are responsible for the layer description of maps used in the three sub-items and are
stored in the folder “...\SMS4DC\Texts”. The format of these files is explained in Annex 1.

An example for the numbering of map-tile files is shown in Figure 1.3.

6.4. Restoring the database from a backup

e On a regular basis, the local database of SMS4DC should be saved in the folder
“...\SMS4DC\DB”. The command “Database->Backup” generates a single backup mdb file
with the name SMS-Newyyymmdd.mdb. This file is saved in a user-defined location, or, into
the path .. \SMS4DC\BackUp” by default. The following instructions explain the procedure
for restoring backup database file:

1. Delete “yyymmdd” part of the backup filename;

304



2. Copy mdb file into the folder “...\SMS4DC\DB”

6.5. Path profile extraction
SMS4DS can display path profiles along straight lines or polylines following a direct command or
indirectly, in the context of other functions, such as field strength calculations:
a) Draw a line or polyline using one of the toolbar buttons “Draw Line”, “Draw Polyline” or
“Draw Line from Database” as explained in Section 3.4.1.
b) Use the “Draw Profile” button (Section 3.4.1) or one of the items provided in the “Profile”
menu, as explained in Section 3.4.2.7.

6.6. New antenna definition

The item “Tools->Antenna Editor”, described in Section 3.4.2.5.1, provides an interface to define
the radiation pattern and characteristics of a new antenna. Also, changing an existing antenna name
to a new name and saving it, will create a new antenna. Therefore, users may create a new antenna
by modification of characteristics of an existing antenna with similar characteristics. Information
about each antenna is stored in a file in the folder “...\SMS4DC\Antenna” and the format of file is
explained in the Annex 2.

6.7. User account management

The nature of spectrum management implies that different users will need to be given different
levels of access permission to the SMS4DC features and database. Therefore, six different access
levels are provided for the SMS4DC software and these are explained in Section 3.2. Among these
six different access levels, only the system supervisor, as administrator, is allowed to define and
cancel User-ID and Passwords for other users through the “Database—>Users” item. Figure 3.2
displays the menu of User-ID and Password management. Full description of user accounts is
explained in Section 3.2. Moreover, the history of the actions taken by different users is logged by
an audit-trail system which can be reviewed through the item: “Database->Audit Trail” (Section
3.4.2.8).

6.8. Importing information published by the ITU-BR

Information of two types of periodic BR-Publications can be imported into the local database of
SMS4DC. The items: “Database->Import from BR IFIC (Terrestrial Services)” and “Database-
>Import from BR IFIC (Space Services)” (Section 3.4.2.8) are able to query the information on the
BR-IFIC terrestrial database and space BR-IFIC database, respectively. The BR-IFIC Terrestrial
database contains a list of notified terrestrial stations and the BR-IFIC /space BR-IFIC contains a list
of notified earth stations. If either of these databases is to be available for SMS4DC use, they must
be installed prior to the installation of SMS4DC.

6.9. Field strength calculation

This item in the menu “Propagation Models” (Section 3.4.2.9) enables the user to calculate field-
strength along a line, poly-line, inside a selected rectangular area and at end-points of a link. The
field strength calculation may use free-space, LOS (line of sight), ITU-R recommendation P.1546,
ITU-R recommendation P.370, Okumura-Hata, ITU-R recommendation P.526 (considering both
diffraction and smooth earth models separately), ITU-R recommendation P.452 and ITU-R
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recommendation P.530 propagation models. Two types of network processing sub-items have
developed under the free-space, ITU-R recommendation P.370, ITU-R recommendation P.1546 and
Okumura-Hata propagation models. Moreover, in this menu, an item is available for calculation of
the Earth-space path loss, using the ITU-R recommendation P.618 propagation model. The sub-
items implemented for these propagation models are summarized in Table 3.2.

6.10. Modification of a frequency allocation

The Frequency Allocations menu (Section 3.4.2.11) provides the user with the regional and national
frequency allocations table (FAT), frequency allocations chart, national frequency assignment plans
and frequency assignment utility.

The “Frequency Allocations->Draw Chart” “Edit” menu provides three powerful items: “Plan”,
“Service Table” and “Footnotes” to edit the content of the frequency allocations table and change
chart colours. Using the “Plan” item, the user is able to browse and edit the content of integrated
FATs, with up to six primary services and up to six secondary services. Figure 3.87 shows the
relevant dialogue box and browsing toolbar. A full description of the implemented features is
available in Section 3.4.2.11.

6.11. Addition of footnotes

All footnotes to the tables of frequency allocations are accessible through the item “Frequency
Allocations->Draw Chart->Edit->Footnote”. This item provides the user with a facility for footnote
modification or definition. Figure 3.89 displays the footnote editor dialogue box. The user may type
free-form footnote text in any one of the Windows supported languages.

Furthermore, users are able to add more footnotes to the footnote list of the active FAT. A
description of the browsing toolbar, integrated with the footnote editor dialogue box, is given in
Table 3.4. The new footnotes can be assigned to the sub-bands of FAT using the item “Frequency
Allocations->Edit->Plan” (see Figure 3.87). A full description of the implemented features is
available in Section 3.4.2.11.

6.12. Definition and modification of frequency arrangements

SMS4DC is able to accept all types of frequency arrangements. The item “Frequency Allocations-
>Frequency Arrangement” enables users to browse, define and print a report of national frequency
arrangement plans. These plans may have one of three formats; homogeneous, uniform and non-
uniform. A full description of the implemented features is available in Section 3.4.2.11.

Moreover, a complete list of all assignable frequencies, from all the frequency arrangement plans,
can be viewed using the item “Frequency Allocations->Frequency Table”.

6.13. Frequency assignment

SMS4DC is powered by an advanced method of frequency assignment to a concerned station (in the
Fixed, Land Mobile or Broadcasting services), based on interference calculations to/from any other
stations (in these services) in a given frequency band inside a circular search area. This procedure is
implemented in the item “Frequency Allocations->Frequency Assignment” and is started by
choosing a national station to which a frequency is to be assigned and terminates by selecting one of
the frequencies that, after comprehensive interference analysis, has been suggested as suitable for
assignment. These frequencies are listed in a table of assignable frequencies (Figure 3.92) that meet
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the overall user—defined assignment conditions. Multiple frequency assignment is supported for a
single station. A full description of procedures implemented is available in Section 3.4.2.11.

In addition to the feature described above, there are other parts of SMS4DC software which,
indirectly, assist in the task of frequency assignment. For example, items provided in the
“Coordination” menu permit the user to assess the availability of a frequency with respect to the
other stations in neighbouring counties, in accordance with the procedures of a regional plan.
Section 3.4.2.12 describes the implementation of procedures for regional plans in the
“Coordination” menu.

The Interference menu is also another powerful tool provided by SMS4DC for the calculation of
interference between terrestrial (Fixed, Land Mobile or Broadcasting) services and between
terrestrial services and Earth stations in the space radiocommunication service. Section 3.4.2.13
explains the relevant items.

6.14. Interference calculation

Interference calculations of SMS4DC are implemented in the “Interference” menu for several types
of wanted-victim stations configuration (Section 3.4.2.13). Interference calculation procedures are
provided in this menu for the following situations: BC - BC (FM sound broadcasting stations), BT -
BT (TV broadcasting stations), FX — FX (point to point hops), FX — FX (fixed stations on each
other), ES - ES (earth stations), ES - FX and FX — ES.

6.15. Billing in SMS4DC

Since no harmonized procedure for frequency fee calculation has been adopted yet by the ITU
member administrations, SMS4DC provides the user with a procedure for the management of
regular payments of frequency-fees. As shown in Figure 4.28, for each radiocommunication license,
the “Billing History” level in the administrative hierarchy deals with frequency fees. Section 4.9
explains the method for keeping a billing history of licenses.

6.16. Importing a vector file and depicting on map

The item “Vectors->Draw from File” is designed to load a vector file from memory and display it on
the DEM. The format of vectors in SMS4DC is explained in Annex 2. By selection of this item
SMS4DC requests the user to select a vector file from the relevant folder on the hard disk. Then,
vector colour and fill style must be defined using the displayed dialogue box. Further description of
this item is presented in Section 3.4.2.10. Additional vector functions are available in “Vectors”
menu.

6.17. Production of BR electronic notices

The item “Notice” in the context menu of level of Earth Station and the item “Electronic Notice” in
the context menu of level of Station are designed to generate ITU-BR electronic notice forms. If the
user has completed all the mandatory fields of these notices, they will be ready for submission to the
ITU. Section 4.5.1 and Section 4.8.1 explains the procedures for producing electronic notices for
Earth stations and terrestrial stations respectively. For terrestrial stations, the following notice forms
may be generated: TO1, T02, TB1, TB2, TB3, TB4, TBS5, T11, T12, T13, T14, G11, G12, G13, G14,
GAl, GB1, GS1, GS2, GT1, GT2 and GO2.
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6.18. Customization of SMS4DC

In line with the ITU recommendations, publication circulars, SMS4DC requirements and experience
gained globally; SMS4DC software has been developed to fulfil the daily needs of administrations
in performing the technical and administrative tasks of spectrum management. Therefore, it is
deemed to comply with the professional objectives of a Spectrum Management System for
developing countries. However, technical staff of the ITU may provide the following customization
services at the request of administrations:

o

o O O O

308

Migration of an existing national electronic database of frequency assignment into
the local database of SMS4DC;

Developing national reports and radio frequency license printouts;

Integration of the national frequency allocations table (N-FAT);

Development of more administrative / technical features by individual request;
Personal training of local experts in the application and administration of SMS4DC.



Annex 1 - Database Manager

Entering the existing data to SMS4DC is usually a time consuming and error prone job. In order to
facilitate this process, a tool is provided separately to the SMS4DC package to the users requiring it.
As each user has its own unique data structure and format, a database container in Microsoft Access
format is defined and in which the user should put his data in the defined format. This container
database is called ImportTemplate.mdb and can be found in the DB folder of the SMS4DC
installation. It contains five tables which are linked together with some key data items (Following
Figure).

- Transmitter -
Owner License % D Receiver
¥ 1 - ¥ LiaD D ¥ ReceiverD
AdmMame _\2 AdmID EqMame GeoType
Address LicMao PwrZAnt T>ID
City OpDate PowerType RXID
Country ExpDate RadPwr Reclat
Telephone SrvlD RadPowerType Reclon
Fax InvPeriod MarPowDens Radius
Email InitFee MadeBy Country
AddrCode Flag Model latl
EillName Status SerialMo lanl
BillAddress Osetyi? lat2
Flag Station OsetV lonZ
Status 9 <D Osets1? lat3
LicID Osets lon3
AdmReflD Transys latd
SiteName TV5ys tond
ClassStation Colorsys lats
ITURegion ERP_h_dbw :9”5
Geolat ERP_v_dbw até
Ceolon ERP_dbw lon&
Country PwrBatio MoiseTemp
Radius Sensitivity zone
HeightASL FreqStabI ;I:ag
VehModel REfP|EI"ICfg atus
VehPlate SysWar
VehCalar Rxhode
Plan ERPTIilt
PlanEntry SystemTypel
AssignCode SystemType2
AssochllotlD Frequency
AssocAllotSFN RespFreq
SfnlD EmissionCl
Flag EBEandWidth
Status MNatServ
HourFrom
HourTo
AntMame
Azimuth
AzimTo
Elevation
AntHeightAGL
Flag
Status
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As shown in the structure of the container, there are so many data items in those five tables. There
are two fields named “Flag” and “Status” which are common in all tables. These two fields should
be left empty by the user as the import tool uses these fields to communicate the import result and
problems with the user. All other fields should be filled according to the requirements in the

following table:
Table Field Type Description
ID Long integer | Unique ID of each Owner
AdmName Text Name of the Owner authority
Address Text Address of the Owner authority
City Text City of the Owner authority
Country Text Country code of the Owner authority (Annex 1)
Owner Telephone Text Telephone of the Owner authority
Fax Text Fax of the Owner authority
Email Text Email of the Owner authority
AddrCode Text
BillName Text Name of the Owner billing authority
BillAddress Text Address of the Owner billing authority
LicID Long integer | Unique ID of each License
AdmID Long integer | The ID of its corresponding owner in the Owner
table
LicNo Text Number of license given by the Administration
OpDate Date Date of beginning of operation of this license
License ExpDate Date Expiring date of this license
SrvID Text Code of the radiocommunication service of this
license (one of these values):
- B: broadcasting
- F: fixed
- MT: land mobile
InvPeriod Text Invoicing period (one of these values):
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- Monthly

- Bi-monthly
- Quarterly
- Annually
InitFee Long integer | Licensing fee
StID Long integer | Unique ID of the station
LicID Long integer | ID of its corresponding license in the License table
AdmRefID Text ID given to this assignment by the Administration
SiteName Text Station name
ClassStation Text Class of station (one of these values):
- BC: sound broadcasting station (broadcasting
service)
- BT: television broadcasting station
(broadcasting station)
- FB: fixed base station (land mobile service)
- FX: fixed station (fixed service)
- ML: mobile station (land mobile service)
ITURegion Integer ITU-R region code (one of these values):
1
Station )
3
GeoLat Double Latitude of the geographical coordinates
GeoLon Double Longitude of the geographical coordinates
Country Text Administration code (Annex 1)
Radius Long integer | Radius of the service area (in kilometers)
HeightASL Long integer | Height of the station above sea level (in meters)
VehModel Text Model of the vehicle having mobile station
VehPlate Text Plate number of the vehicle having mobile station
VehColor Text Color of the vehicle having mobile station
Plan Text Fragment or Plan of the frequency assignment
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- Article 11
- Geneva 1984
- Geneva 1989

- Geneva 2006A
- Geneva 2006D
- Geneva 2006L
PlanEntry Integer Plan Entry Code (refer to Geneva 2006 Plan)
AssignCode Text Assignment Code (refer to Geneva 2006 Plan)
AssocAllotID | Text Associated Allotment ID (refer to Geneva 2006 Plan)
AssocAllotSFN | Text Associated Allotment SFN (refer to Geneva 2006
Plan)
SENID Text SEN ID (refer to Geneva 2006 Plan)
ID Long integer | Unique ID of the record
TXID Long integer | ID of the related station in the Station table
EqName Text Equipment Name
Pwr2Ant Double Power to Antenna
PowerType Text Power Type
RadPwr Double Radiated Power
RadPowerType | Text Type of Rad. Power
Transmitter | MaxPowDens | Double Maximum Power Density
MadeBy Text Manufacturer
Model Text Model
SerialNo Text Serial no.
OsetV12 Long integer | Vision Carr. Freq. Offset
OsetV Long integer | Vision Carr. Freq. Offset (kHz)
OsetS12 Long integer | Sound Carr. Freq. Offset
OsetS Long integer | Sound Carr. Freq. Offset (kHz)
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TranSys Integer FM transmission system

TVSys Text TV System

ColorSys Text Color System

ERP_h dbw Double Max. erp of the horiz. polarized component
ERP v dbw Double Max. erp of the vert. polarized component
ERP_dbw Double Max. Overall erp in horiz. plane
PwrRatio Double Power Ratio

Sensitivity Double Sensitivity

FreqStabl Text Frequency stability

RefPlanCfg Text

SysVar Text

RXMode Text

ERPTilt Double ERP Beam Tilt dbw
SystemTypel Text

SystemType2 Text

Frequency Double Assigned Frequency

RespFreq Double Response Frequency
EmissionCl Text Class of Emission

BandWidth Double Band Width kHz

NatServ Text Nature of Service

HourFrom Text Op. Hour (From)

HourTo Text Op. Hour (To)

AntName Text Antenna Name

Azimuth Double Azimuth of Maximum Radiation
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AzimTo Double Rot. Azimuth (to)

Elevation Double Elevation

AntHeightAGL | Double Antenna Height AGL

ReceiverID Long integer | Unique ID of the receiver

GeoType Type of geographic area (POINT, CIRCLE,
MULTIPOINT or ZONE)

TXID ID of the related transmitter in the Transmitter table

RXID Reserved for future use

RecLat Latitude of the receiver (decimal)

RecLon Longitude of the receiver (decimal)

Radius Radius of the receiving area (km)

Country Country code of the receiver

Latl Latitude of the first vertex of the receiving polygon

Receiver Lonl Longitude of the first vertex of the receiving polygon

Lat2 Latitude of the second vertex of the receiving
polygon

Lon2 Longitude of the second vertex of the receiving
polygon

Lat3 Latitude of the third vertex of the receiving polygon

Lon3 Longitude of the third vertex of the receiving
polygon

Lat4 Latitude of the fourth vertex of the receiving polygon

Lon4 Longitude of the fourth vertex of the receiving
polygon

Lat5 Latitude of the fifth vertex of the receiving polygon

Lon5 Longitude of the fifth vertex of the receiving polygon
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Lat6 Latitude of the sixth vertex of the receiving polygon

Lon6 Longitude of the sixth vertex of the receiving
polygon

NoiseTemp Noise temperature (degree Kelvin)

Zone 3 letter code of the receiving zone

In order to begin the import process, it is recommended to copy the ImportTemplate.mdb to another
folder and fill this copied database file (e.g. Import.mdb) with the data that you wish to import. By
doing this you will keep the original ImportTemplate.mdb untouched and you can use it again for
your future import tasks. It is very important to create the antenna file for each antenna used in the
Transmitter table. These antenna files should be created by SMS4DC and be copied in the Antenna

folder of the SMS4DC installation.

When the data is completely and correctly placed in the Import.mdb then you need to execute the
DBManager.exe which can be found in the BIN folder of the SMS4DC installation. The following
screen may appear after the execution of this tool.

£ SMS4DC Database Manager §|

Drata Import |

You may press the “Data Import” button and the following screen will appear.
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(]
Database: | J
J

Anbennas: |C:\BDT_SUft'\SMS4DC\.L\NTENNI-‘-.

SM54DC Database Import

| Walidate the data | | |

Now the database containing the import data should be selected (Import.mdb in our example). By
pressing the “Validate the data” button the validity of the database and the data entered in each table
and each record is checked and a report will be shown on the screen. Of course the Flag and Status
fields in each table will show the reason for possible validation errors.

There might be major or minor errors in the data. In case of major errors, the validation check will
be aborted and it is not possible to import the data. The problems should be solved externally and
the validation check should be performed again. The following screen shows an example of such
situation.
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SMS4DC Database Import X

D atabase: |E:'~.BDT_Saft\SMS4DE\.Bin\.lmpultTempIate.mdh J
Antennas; |E:\BDT_SUFt\SMS#DE\ANTENNA J

| Yalidate the data ‘

"Statuz' field does not exist in the table "Station".
Database format iz not OFK.
Impart process aborted,

|
|

In case of minor errors, a warning message will be shown but it is possible to continue importing the
validated information. The following shows an example of this situation.
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SMS4DC Database Import X

Database: Il::'\BDT_Sth'\SMSdDE‘\Bin'\lmpartTempIate.mdb _I
Antennas: IE:\BDT_SDH\SMMDEM‘-\NTENNA _I

Walidate the data Beain Impark |

D atabaze format iz OK.
b andatory fieldz are OF.
Recerver "3" iz not linked to any tranzmitter.

DBManager,

' Some records in some tables have problems and cannot be imported.
. It is highly recommended ko solve them before continuing to import.

[~
E%

After successful validation of the data, by pressing “Begin Import” the import process will begin.
Related to the number of records in the import database, this process may be lengthy and needs

several minutes to finish. When finished, an activity report will be shown on the screen as shown
below.
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SMS4DC Database Import X

D atabaze: |E:'\BDT_Su:uft‘\SMSdDE'\Ein'\lmpurtTempIate.mdb J
Antennas: |E:'\BDT_SD[tHSMSdDE'\ANTENNA J

Databaze format iz OK.

t andatary fieldz are OF.

The license for the station "'Station 2 cannot be found.
Receier "3 iz not linked to any ransmither.

3 records are imported friom D4WHER table.

4 records are imported from LICEMSE table.

4 broadcasting stations are imported from STATION table.
2 fiwed and base stations are imported from STATIOM table.
1 mohile ztations are imported from STATIOM table.

3 antennas, frequencies and eguipments are imported from T1
2 receiver linkz are imported from RECEMER table.

Import process is finizhed,

The import tool will not let importing the data twice. The following message will be shown if an
already imported database is chosen.
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This tool makes a backup copy of the main database of SMS4DC in the BACKUP folder of the
SMS4DC installation directory, before each import. In case you need to revert the import changes
back, please refer to the BACKUP folder and check the time and date stamp of the database files for
the desired backup version. Then you simply need to copy the backed up file to the DB folder and

SMS4DC Database Import 3

D atabase: |I::'\BDT_Sl:nft'\SMSdDE‘\Bin'\lmpartTempIate.mdb J
Antennas: |E:\BDT_Snft'\SMSéiDEM‘-‘A.NTENN.& J

‘ alidate the data |

Databaze format iz OF.
Thiz databaze containg records which are already imported.
Impart pracess abarted.

rename it to SMS-NEW.mdb.
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Annex 2 - Formats

Map formats

The key information of 3D digital raster map tiles, integrated into the SMS4DC software by default,
is stored in the file Globe.txt. The content of this information file is as following:

Item in file Description Example in Globe.txt
FilesPath Location of tiles file C:\bdt_soft\SMS4DC\globe\
FilesPerfix Prefix used to save tiles, i.e. globe 01 0l.dat | globe
Lower_left_x Longitude of lower left of whole map (tile | -179.995833333333334

01_01) in degrees
Lower_left_y Latitude of lower left of whole map (tile | -89.995833333333334
01 _01) in degrees
Resolution_x Resolution along equator in degrees 0.00833333333334
Resolution_y Resolution along meridians in degrees 0.00833333333334
Number_pixel_x | Number of pixels along x of each tile 600
Number_pixel_y | Number of pixels along y of each tile 600
AreaExtendX Not used 0
AreaExtendY Not used 0
Nxmax Number of tiles along x (parallel to the | 72
equator)
Nymax Number of tiles along y (parallel to the | 36
meridians)
NoDara Void pixels -500
Precision Number of bits used for saving each value in | int16
files
MachineFormat | The format applied to the precision for saving | L
values
MapType Type of map Topo

Vector file formats

The format of vectors in SMS4DC is a simple two column table, saved in ASCII format in the txt
files. Each row of the table, represents the longitude and latitude of each vertex of vector and the
consequent vertexes appear in consequent rows of the table. The end point of vectors is
distinguished by the row “NaN NaN”, otherwise consequent rows will be connected together.
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Antenna file formats

Antenna radiation patterns are held in text files (ASCII files with *.ant file name) containing
following information:

Item Description Example

Name Antenna name VV886_dat

Gain_dBi Antenna gain in dBi 15.000000

BeamWidth_H Horizontal 3dB beamwidth of antenna 36.000000

BeamWidth_V Vertical 3dB beamwidth of antenna 39.000000

Frg_Lo Lower edge of antenna working frequency band 886.000000

Frg_Hi Upper edge of antenna working frequency band 896.000000

Frg_unit A code presenting frequency unit MHz

Polarization A code to indicate the polarization of antenna. \%

Pattern A 360x3 matrix containing attenuation values (in dB) of | 0  0.0162 20.424
2D patterns in horizontal and vertical planes. First | 1 0.0813 20.719
column is the angle for which the attenuation values are | : : :
given in the second/third columns for the horizontal and | 359 0.0166 20.542
vertical planes.
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Annex 3 - References

ITU-R Recommendations

BS.412-9:
BS.599:

BS.1195:
BT.419-3:

BT.470:
BT.655:

F.699:

P.310:
P.370-7:

P.452-15:

P.453-9:
P.525-2:
P.526-8:
P.527-3:
P.529-3:

P.530-15:

P.618:

P.676-5:
P.836-3:
P.837-4:
P.838-2:
P.841-4:
P.1546-5:

P.1812-3

Planning standards for terrestrial FM sound broadcasting at VHF

Directivity of antennas for the reception of sound broadcasting in band 8
(VHF)

Transmitting antenna characteristics at VHF and UHF

Directivity and polarization discrimination of antennas in the reception of
television broadcasting

Conventional analogue television systems

Radio-frequency protection ratios for AM vestigial sideband terrestrial
television systems interfered with by unwanted analogue vision signals and
their associated sound signals

Reference radiation patterns for fixed wireless system antennas for use in
coordination studies and interference assessment in the frequency range from
100 MHz to about 70 GHz

Definitions of terms relating to propagation in non-ionized media

VHF and UHF propagation curves for the frequency range from 30 MHz to
1000 MHz

Prediction procedure for the evaluation of interference between stations on the
surface of the Earth at frequencies above about 0.1 GHz

The radio refractive index: its formula and refractivity data
Calculation of free-space attenuation

Propagation by diffraction

Electrical characteristics of the surface of the Earth

Prediction methods for the terrestrials land mobile service in the VHF and
UHF bands

Propagation data and prediction methods required for the design of terrestrial
line-of-sight systems

Propagation data and prediction methods required for the design of Earth-
space telecommunication systems

Attenuation by atmospheric gases

Water vapour: surface density and total columnar content

Characteristics of precipitation for propagation modelling

Specific attenuation model for rain for use in prediction methods

Conversion of annual statistics to worst-month statistics

Method for point-to-area predictions for terrestrial services in the frequency
range 30 MHz to 3000 MHz

A path-specific propagation prediction method for point-to-area terrestrial
services in the VHF and UHF bands
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BR Circular Letters
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S.456:

SF.1006:

SM.1048:

SM.1049-1:

SM.1370-1:

SM.1413-1:

SM.1448:

SM.1604:

CR/120:

CR/118:

CR/261:

CR/262:

CR/264:

CR/270:

Reference Earth-Station Radiation Pattern for use in Coordination and
Interference Assessment in the Frequency Range from 2 to about 30 GHz
Determination of the Interference Potential between Earth Stations of the
Fixed-Satellite Service and Stations in the Fixed Service

Design guidelines for a basic automated spectrum management system
(BASMS)

A Method of Spectrum Management to be used for Aiding Frequency
Assignment for Terrestrial Services in Border Areas

Design guidelines for developing advanced automated spectrum management
systems

Radiocommunication Data Dictionary for notification and coordination
purposes (2003 & Oct. 2004)

Determination of the Coordination Area around an Earth Station in the
Frequency Bands Between 100 MHz and 105 GHz

Guidelines for an upgraded spectrum management system for developing
countries (2003)

Forms of notice and formats for electronic notification of VHF/UHF
television and VHF sound broadcasting assignments

Forms of notice and file formats for electronic notification of frequency
assignments to stations in the fixed, mobile and other terrestrial services
(excepting the broadcasting service in the LF/MF and VHF/UHF bands)

File formats for submission of electronic notices related to assignments of
terrestrial services other than broadcasting in the planning area and bands
governed by the Regional Agreement relating to the planning of the digital
terrestrial broadcasting service in Region 1 (parts of Region 1 situated to the
west of meridian 170E and to the north of parallel 40S, except the territory of
Mongolia) and in the Islamic Republic of Iran, in the frequency bands 174
230 MHz and 470-862 MHz

File formats for submission of electronic notices related to analogue and
digital broadcasting assignments/allotments for the application of Articles 4
and 5 of the Regional Agreement GE06

Updates regarding the contents of the BR International Frequency Information
Circular (BR IFIC) for Terrestrial Services

Guidelines for submission of electronic notices related to assignments of
terrestrial services other than broadcasting in the planning area and bands
governed by the Regional Agreement Geneva 2006



Regional agreements
Berlin Agreement: Agreement between the Administrations of Austria, Belgium, the Czech

ST61:
GEg4:

GE8&9:

GEO06:

Other documents

Republic, Germany, France, Hungary, the Netherlands, Croatia, Italy,
Liechtenstein, Lithuania, Luxembourg, Poland, Romania, the Slovak
Republic, Slovenia and Switzerland on the co-ordination of frequencies
between 29.7 MHz and 39.5 GHz for the fixed service and the land mobile
service. Berlin, 28 November 2003

Regional agreement for the European broadcasting area

Regional Agreement relating to the Use of the Band 87.5 — 108 MHz for FM
Sound Broadcasting (Region 1 and part of Region 3) (revised 2006)

Regional Agreement (Geneva, 1989) Relating to the Planning of VHF/UHF
Television Broadcasting in the African Broadcasting Area and Neighbouring
Countries (revised 2006)

Regional Radiocommunication Agreement (Geneva, 2006) for planning of the

digital terrestrial broadcasting service in parts of Regions 1 and 3, in the
frequency bands 174-230 MHz and 470-862 MHz

Preface to the BR International Frequency Information Circular (Terrestrial Services),
English Edition BR IFIC 2609

Description of the ORM-Interface, Monitoring Software R&S ARGUS, Version 5.3

3030.6512.42

Description of the SMDI-Interface, Monitoring Software R&S ARGUS, Version 5.2

3030.6529.42

Spectrum Monitoring Interface Specifications, ESMERALDA, Version 46 250 391 10 - 506

325



After Sale Service

In order to facilitate the SMS4DC operations, ITU provides backstopping to the SMS4DC
licensees. This support service includes:

e Answers/solutions to questions/problems with respect to installation, operation and
maintenance of the SMS4DC.

e Provision of SMS4DC's new versions/patches (free of charge)

e Assistance for integration of high resolution maps provided by concerned users, to the
SMS4DC.

In this connection ITU has established an expert group team which can be reached through phone
call/e-mail and if needed by undertaking ITU missions to the requested countries.

For further questions and inquiries please contact:

E-mail: SMS4DC@itu.int
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