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1 Introduction

It is generally accepted that an effective telecommunication infrastructure is one of the
essential drivers that enables a country to achieve successful social and economic
development. Wireless telecommunication is especially important for developing
countries because it will reduce the time and expense of installing copper or fiber
networks in large rural areas. Therefore, an orderly management of the national use of
the radio spectrum resource is crucial to obtain the maximum benefits. A number of
administrations of developed countries are exploring the use of market methods to
transfer responsibility for detailed spectrum management to industry and users.
However, these administrations, without exception, have the benefit of a long standing
and strong foundation in traditional (so called command and control) spectrum
management methods that enables them to create a technical and regulatory envelope
within which the new methods can operate successfully and safely.

The International Telecommunication Union Telecommunication Development Bureau
(ITU-BDT) can supply a computer program to assist the administrations of developing
countries to perform their spectrum management responsibilities more effectively. This
program is known as the Spectrum Management System for Developing Countries
(SMS4DC). SMS4DC is intended to be a low-cost, entry-level spectrum management
system; however, it is a very complex software tool with many technical features and
functions. This document has been prepared by the ITU to provide an executive
overview of the system for those intending to purchase and operate the software in their
administrations or agencies.

It is emphasized that, for successful installation and operation of SMS4DC, the
Administration should have in place existing legal, regulatory and technical
mechanisms for national spectrum management. Also, while the system automates
many of the technical processes, the final choice and decision for the frequency
assignment remains with the engineer. Therefore, operating staff must have sufficient
knowledge to understand the regulatory and technical processes that are the operational
core of SMS4DC and to interpret correctly the results of the algorithms so that they can
make good decisions. Further information on national regulatory, technical and staff
training requirements is given in § 2.2-2.6.

The SMS4DC software has been designed to manage frequency assignments to the
Land Mobile, Fixed and Broadcasting services and for frequency coordination of Earth
stations (RR Appendix 7 procedures). While some assignment and interference analysis
processes are unique to a particular service, there are several processes and tools that
are applicable to all services. To avoid unnecessary repetition and to provide a logical
approach, the common functions are grouped together into task-oriented sections.
Where appropriate, brief explanatory information is given to assist in the understanding
of the importance or purpose of the various tasks and what will be required from the
Administration during installation and set-up.

Annex 2 provides screenshots as selected examples to illustrate some of the SMS4DC
functions. The SMS4DC User Manual provides a complete and thorough menu-
oriented description of all functions, with many screenshots to illustrate what can be
expected at each stage of a process. Annex 3 provides a task-oriented index of the
SMS4DC User Manual.



2 Installation and Operational Requirements for SMS4DC
2.1 Computer and Operating System

Computer hardware

SMS4DC may be configured for Single User operation, as a Network Workstation or
as a Network Server. The computer hardware and operating system requirements will
depend on the configuration and are listed in Annex 1. In general terms, a modest
desktop PC (2 GHz clock, 2 GB RAM, 3 GB free hard disk) could be used for a single
user or workstation. For better performance, will require a considerably higher
specification (3 GHz clock, 4 GB RAM, 10 GB free hard disk). All configurations will
require: Visual Display Unit 1024 x 768 resolution (OpenGL capable), DVD drive, and
colour printer.

Operating System
Depending on the configuration:

Single User or Network Workstation: Microsoft Windows 8 or 10
Network Server: Microsoft Windows Server 2016 or newer

Other software
All configurations will require:

* Microsoft Office version 2010 or later
» Adobe Acrobat PDF reader version 6 or later
* Google™ Earth software

Also, it is highly recommended that the ITU-BR International Frequency Information
Circular (BR IFIC) for Terrestrial and Space Services is installed on the workstation or
the network prior to installation of SMS4DC. BR IFIC will be essential for frequency
co-ordination procedures. Also, a considerable amount of time can be saved by using
the import function to transfer information from BR IFIC into the SMS4DC database,
for example the broadcasting assignments and allotments from the GE84 and GE06
Plans.

Internet access
It is further recommended that an internet connection is available to obtain up-to-date
information from the ITU website and to enable the interface to Google™ Earth.

2.2 National legal and regulatory framework

As emphasized in the introduction, it is essential that a national legal and regulatory
framework is in place, so that the Administration (or spectrum management agency)
has the legal authority to manage the spectrum and radiocommunication services for
which SMS4DC will be used to assist in frequency assignment. The ITU-R Handbook
on National Spectrum Management provides guidance to Administrations on all aspects
of spectrum management. Briefly, management includes: the authority to assign
frequencies; to specify technical standards; to license users; to charge license fees and
to enforce license conditions. In particular, there should be a National Frequency
Allocation Table (agreed at ministerial level) from which the available channel lists for



SMS4DC will be created. During the installation, these lists of nationally available
channels will be entered into SMS4DC.

2.3 Licensing database

The Administration must supply a database of existing use for the frequency bands and
services for which SMS4DC is intended to be used. This database must be transferred
to the SMS4DC database, otherwise the frequency assignment process will be unable
to perform interference calculations between new assignments and existing users. If the
database is in paper format, the information will have to be entered manually. If it is in
computer format (e.g. Microsoft Access, or even an Excel spreadsheet); it may be
possible for a custom conversion program to be developed. If there is no existing
database, the Administration should seek further advice from the ITU. However,
creating a database when there are few or inadequate existing records will be a lengthy
business, possibly requiring an extensive monitoring campaign.

2.4 Licensing system

SMS4DC and the licensing database must be part of an integrated licensing system;
otherwise the data will become outdated. It should be a national legal requirement for
all transmissions to be licensed! and for licensees to inform the Administration about
changes. Also, it will be necessary to provide an appropriate enforcement system so
that legal action may be taken against users of unlicensed transmitters or operation not
in accordance with license conditions. This ensures that license records are kept up-to-
date and an accurate record of frequency use is maintained. There should be an
appropriate fee structure for cost recovery for the licensing system (see ITU-R Report
2012). Forms for license applications and license schedules will be required and must
be designed to ensure all relevant information is submitted on applications or printed
on a licence schedule (which is a legal document). Different forms will be required for
each service. Information sheets or an Administration internet website should be
provided so that applicants for licenses have sufficient information about license
requirements and fees.

2.5 Technical information database

SMS4DC uses several internal technical reference tables during the assignment
process:

Channel Arrangements: these are derived from the National Frequency Allocation
Table and national technical policies on how particular frequency bands should be used.
A channel arrangement will specify whether the channels should be single frequency
or two-frequency, the frequency spacing between channels and any necessary guard-
bands to protect services in adjacent bands. The service type and typical equipment
characteristics will normally be the deciding factors. If there are no national channel
arrangements, these can be developed using ITU recommendations and equipment
standards from international standards organizations. To assist frequency co-ordination,
arrangements should be harmonized with neighboring countries. Arrangements for

! Depending on national policies, some transmissions may be “license exempt” because the technology
used ensures minimum probability of interference with other systems.



those bands currently in use will have to be decided and agreed before installation.
Other sub-bands can be added later when they are brought into use.

Equipment Library

The equipment characteristics are recorded in the database for each station as part of
the licensing process. Some information, such as transmitter and receiver emission
“masks”, are necessary to calculate interference values during frequency assignment.
Typical values for this information can be entered during initial use of SMS4DC. In the
longer term, the Administration should consider developing a list of approved
equipment as this would help the data entry officers.

Antenna Library

There is a similar requirement to record information on antennas (patterns defining
vertical and horizontal gain). Typical information can be entered as part of the
installation package but in the longer term, the Administration should consider
producing a list of required characteristics, especially for point-to-point links, as
unnecessarily wide antenna beam widths can lead to inefficient spectrum use.

2.6 Staff knowledge, experience and training

On request, the ITU may be able to provide special assistance and training in the
installation and operation of SMS4DC. However, it is emphasized that SMS4DC is not
a fully automatic frequency assignment system. The system automates most of the
technical assessment procedures and displays the results. The final decision must be
made by a suitably qualified radio engineer who should understand fully the assignment
procedures and be able to interpret correctly the results displayed. The engineer should
have a thorough understanding of: interference mechanisms, field strengths, protection
ratios, propagation modeling and typical operation of the land mobile, fixed and
broadcast services. Also, for frequency co-ordination and notification, the engineer
should have an understanding of the ITU procedures, especially the procedures in the
ST61, GE84, GE89 and GE06 Agreements, if the engineer is to make assignments to
broadcast stations. If clerical officers are used for data entry, they will also need basic
training to understand some technical terms in order to read the application forms and
enter the data accurately. These terms include: service definitions, power, antenna gain,
geographical coordinates, ITU designations, types of ITU notification forms etc. A full
description of each field in the data entry screens is given in Chapter 4 of the User
Manual.

3 Geographical Information System
3.1 Overview

SMS4DC makes extensive use of a Geographical Information System (GIS) to improve
the effectiveness of assignment tasks. The geographical locations of transmitters and
receivers, together with terrain height information are essential factors that must be
taken into account in frequency assignment. Therefore a GIS offers the engineer
significant benefits to frequency planning and interference management by providing a
visual presentation of the relative locations of country and regional borders, mountains
and coastal areas and transmitter/receiver sites, with overlays for field strength contours
to show coverage areas and interference zones.



SMS4DC has two map displays: International Digital World Map (IDWM) and the
Digital Elevation Map (DEM). These also provide an interface, through Windows-style
tool bars, to other functions including Google™ Earth.

3.2 International Digitized World Map (IDWM)

SMS4DC incorporates the ITU IDWM. This is a database in map-format of
geographical and technical data related to the Radio Regulations and certain Regional
Agreements. The drop-down menu allows the following to be displayed on the map:

ITU Regions

Country borders

Coast lines

Islands

Lakes

Propagation zones as defined in the Regional Agreements: ST61, GE84, GE89
and GE2006.

The initial display is of the whole World but users may use the Graphical User Interface
(GUI) to zoom-in on particular geographic locations.

33 Digital Elevation Model (DEM)

The Digital Elevation Model (DEM) incorporated into SMS4DC is the Global Land
One-kilometer Base Elevation model (GLOBE). GLOBE has a resolution slightly better
than 1 km at the Equator and progressively finer resolution toward the Poles. The terrain
heights above sea level can be represented on the map by a grey scale, a colour scale or
by 3D view. SMS4DC reads the terrain heights in the database and can use them, for
example, to construct path-profiles between point-to-point link stations or in the
propagation models to determine effective antenna height and clearance angles.

Higher resolution raster terrain data can be integrated into SMS4DC (to replace
GLOBE), without the need to change or re-compile the software. However, some
assistance from the development team may be required to prepare and install alternative
terrain data.

The DEM is the main GUI for frequency assignment, with drop-down sub-menus and
toolbar buttons providing access to the calculation and assignment functions.

4 Engineering tools (Calculation, Profile and Vector Menus)
41  Overview

In addition to the frequency assignment and service-specific analysis tools, the engineer
may use a number of engineering tools and aids that have a general applicability and
usefulness for any frequency assignment task. These tools may be accessed through the
drop-down Calculation, Profile and Vector menus on the DEM. This menu includes
some graphical tools which are also used in the Propagation tools menu.



4.2 Graphical tools on the DEM Toolbar

Some tools in the Calculation and Profile menus are activated only after use of certain
graphical tools shown as “push-buttons” on the DEM toolbar.

Line: Lines can be “drawn” on the Digital Elevation Map by mouse click on the
beginning and end points.

Polyline: Polylines (two or more joined lines) can be drawn on the DEM by mouse
click on the beginning and intermediate points and double click on the end point.

4.3 Calculation menu

Radio Horizon: Uses the standard formula to calculate the radio horizon distance
between two stations, taking into account antenna heights and the effective Earth
radius.

Intermodulation: Is a common effect when several transmitters and receivers operate
in close proximity (e.g. at a hill-top site) and is the result of two or more signals of
different frequencies being mixed together, usually in the amplifier circuits of the
receivers or transmitters, to form additional signals that can cause interference to
receivers on-site or nearby. This tool calculates the frequencies of these unwanted
signals with the objective to avoid using frequencies on the site that have an
intermodulation relationship.

Unit conversion: This useful tool enables the engineer to convert different radio
engineering unit from one to the other (e.g. from receiver input (dBpV) to field strength
(dBpV/m) at a particular frequency).

Antenna editor: Antenna characteristics (horizontal and vertical gain patterns) are used
to calculate effective radiated power (e.r.p.) and are also required for many ITU
notification procedures. SMS4DC has an antenna pattern library and this tool is used to
enter into the library the patterns for new antennas, or to modify existing patterns.
Effective antenna height of a transmitting antenna is the height of the antenna above
terrain height averaged between distances of 3 to 15 km in the direction of the receiving
antenna. It is used in many propagation prediction models and is also required for many
ITU notification procedures. This tool produces a file of heights for each 1 or 5 degree
radial around the transmitter that is compatible with ITU electronic notification
procedures. It can also display the result on a colour-scale map.

Once a Line or Polyline has been drawn, the following additional items in the
Calculation menu are activated:
Distance: gives the distance between the end points of a line or total length of
the polylines.
Area: if a Polyline encloses a polygon (beginning and end points are the same),
the enclosed area is measured.
Azimuth: calculates the angle with respect to North of the line, as measured
from the beginning point.
Elevation: measures the angle of the line with respect to the horizon, as
measured from the beginning point.

4.4 Profile menu
Once a line or polyline has been drawn, these items are activated:



Profile: shows the terrain height profile along the line or polyline.
Fresnel zone: (for line only) shows the terrain height profile and the Fresnel
zone clearance between beginning and end points.

4.5 Vectors menu

Draw Circle: draws a circle of user-defined radius around a station in the
database.

Draw from file: draws a vector that has been previously created and stored in a
file.

Remove from display: removes (clears) all vectors from the map.

Vector handling: provides an interface to store or delete circles and field-
strength contours and to export them to Google Earth.

4.6 Interface to Google™ Earth mapping

Google™ Earth is a free, on-line (Internet), interactive 3D map display of the Earth
with, for many geographical areas, high resolution satellite images of the Earth’s
surface and features. Overlays of cities, towns and roads are provided and, using the
Keyhole Mark-up Language (KML), users may develop their own overlays (e.g.
national regions, zones and districts). For example, the ITU-BR generates KML files
from its on-line Broadcast Query (BC-Q) tool that can be downloaded to provide
overlay mapping information on Plan and MIFR assignments and proposed
modifications. SMS4DC provides an interface through the Tools and Vectors menus
that provides a conversion for many of its calculation results (field-strength contours,
point-to-point links and other types of vectors and raster results) into KML format files
so that they may be seen as overlays on the Google™ Earth mapping system.

5 Propagation tools
5.1 Overview

Propagation modeling is an essential frequency management tool that provides the
engineer with the ability to predict the path loss between point-to-point link stations or
the effective coverage/interference area of broadcast or land mobile transmitters.
Although a limited application of propagation models is possible using manual
methods, computer methods are needed for practical applications such as constructing
field strength contours, transmitter-network interference estimation and using terrain-
height information. Furthermore, computer modeling permits the results to be displayed
as contour lines or colour-scale images on high-resolution maps.

Several well-known propagation models (including ITU-R “classics”, such as those
specified in regulatory agreements) have been implemented in SMS4DC. Two main
types of model for predicting propagation are required: those for point-to-point systems
(e.g. fixed services) and those for point to area systems (e.g. land mobile or broadcasting
services). Some models can be used for both types. All propagation models are designed
to enable different values of parameters to be used to take account of differences in the
particular path or area under examination and SMS4DC includes various pop-up menu
boxes to enable the engineer to enter the appropriate values. Of course, the engineer



must have the necessary training and experience of propagation modeling to understand
how to use the SMS4DC tools to obtain valid results.

5.2 Analysis Types

Table 5.2.1 shows the propagation models implemented in SMS4DC and the valid
combinations of model and type of analysis.

Lines, Polylines or an Area (box) may be defined (drawn) on the Digital Elevation
Map using the DEM toolbar functions (see §4.2). Once drawn, the relevant menu items
are enabled in the Propagation Tools Menu for further analysis in accordance with
Table 5.1 (valid combinations are marked Y). Depending on the analysis type and
model, the output could be, for example, a graph of field strength along a line or
polyline, or a window containing a colour-scale field strength value map from a selected
transmitter in a defined area. Such maps may be overlaid (with variable transparency)
on the Digital Elevation Map.

Link analysis enables a complete analysis of the link budget between selected stations
in a point-to-point link, including the path profile and Fresnel zones, in a comprehensive
graphical display. Various parameters may be adjusted and the link budget is
automatically recalculated to determine the effect.

Contour analysis determines field strength values along each radial at 1 degree intervals
around the selected transmitter and draws a contour through all locations where the field
strength is equal to a specified value. For example using P.1546 as the model, within
this contour, the field strength at L% of locations and T% of time should be greater than
the specified field strength (values for L and T may be specified in accordance with
P.1546).

The Network Processor analysis enables comparison of the service areas (or
interference areas) from two or more transmitters to be determined and displayed in
different colors on the Digital Elevation Map.
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Table 5.2.1

Analysis type Network Processor
s e
Propagation Models =3 % § =X % Max Best
=5 g Field Server
o = | Strength
Free Space Y |Y|Y N |N Y Y
Line of Sight Y |Y|Y NN N N
ITU-R P.370 Y|Y|Y|Y|Y Y Y
ITU-R P.1546 Y|Y|Y|Y|Y Y Y
ITU-R P.1812 Y|Y|Y|Y|Y Y Y
Okumura-Hata N |INJY IN|N Y Y
ITU-R P.526 N |IN|N|Y [N N N
ITU-R P.452 N |IN|NJ|Y |N N N
ITU-R P.530 N |IN|N|Y |N N N
6 Administrative database and Licensing System

6.1 Overview

The database structure, the user access control and the networking capabilities permit
SMS4DC to be operated in several configurations depending on the needs (size and
resources) of the Administration (or spectrum management authority). For example, for
very small administrations, SMS4DC may be configured as a stand-alone workstation
for a single operator who is responsible for all tasks. However, for larger
administrations, several terminals may be networked and the access controls set up to
allow clerical officers to perform data entry, engineering officers to perform assignment
and licensing officers to perform licensing and accounting. SMS4DC provides a simple
accounting system for recording fee payments and invoicing.

6.2 Stations, Licenses and Billing

The Licensing tools are accessed from the DEM Database Menu or directly at sign-on,
if the user has only Data Entry or Licensing access permission. Licensing information
is presented in the Administrative data window in a “tree” or hierarchical format. There
are three main sections:

Anonymous stations: These stations are not (yet) licensed. They are added to the
database in the engineering analysis stage of the assignment process. If a frequency is
successfully assigned, they may be transferred to a license. However, such stations
could also be added for test purposes only and deleted once the analysis is complete.
Active licenses: Each Active license contains the details of the Owner, License(s),
Billing history (fees paid and invoices issued), Stations (including frequencies,
antennas etc.)

Archived licenses: When an Active license is deleted, cancelled or modified, it can
be transferred to the Archived licenses part of the database for future information and
record keeping.

The database has a hierarchical structure:

11



Owner

> Licensel > License”n”
> Billing history > Billing history
> Station(s) > Station(s)
> Equipment > Equipment
> Frequency > Frequency
> Antenna > Antenna

An Owner may have one or more Licenses. A License may have one or more Stations
(in the same service). A Station may have one or more Frequencies or Antennas.

Licenses in some services may have additional levels, for example a Broadcasting
license may have Allotments, an Earth station may have Beams and a Fixed station may
have a Receiver.

Access to License printing is at the License level and Fee payments and invoicing are
at the Billing history level.

7 Frequency Assignment and Interference
7.1 Overview

SMS4DC offers a range of functions that can be used to provide detailed technical and
administrative assistance in the assignment of frequencies to the Land Mobile, Fixed
and Broadcasting Services.

These include:

Providing a database structure that contains all the necessary technical and
administrative information with an interface between assignment and licensing
processes;

Ability to specify which channels are available through user-defined channel
arrangements (service-type, frequency spacing, single and paired frequency
channels etc.);

Automatic assessment of all available channels in a given frequency range,
taking into account co-channel and adjacent-channel interference between the
new and existing assignments. Detailed results are displayed for the assignment
engineer to choose the most suitable channel;

Use of propagation tools to estimate service/coverage/interference areas with
geographical display;

International frequency coordination tools, including assessment of the
proposed assignment for compliance with ITU Regional Agreements, bilateral
or multilateral agreements.

SMS4DC automates the technical analysis used in the assignment process but does not
decide which frequency should be assigned. After the automated technical analysis
procedure has completed, the results for each available frequency are displayed to an
engineer who can make the assignment decision based on the results. The engineer must
have a thorough understanding of the principles of frequency assignment in order to
interpret the results and, if necessary, carry out more detailed analysis.

12



Although there are differences in the assignment procedures and technical
considerations for the Land Mobile, Fixed and Broadcasting Services, there is a core
procedure, common to all service-types, which is explained briefly in §7.2-7.3 below.
After SMS4DC has completed the initial examination of available channels, the
engineer may use the specialized analysis tools for the service-type concerned.

7.2 Determine available channels from the Channel Arrangement Tables

SMS4DC obtains a list of channels available for the assignment service-type from the
national channel arrangement tables that were entered into the database during initial
setup and is consistent with the National Frequency Allocation Table (NFAT).

The NFAT is based on the Frequency Allocation Table in the Radio Regulations
(Article 5) which specifies the international allocation of frequency bands to
radiocommunication services. However, additional national information is included to
show, for each band, which government departments or agencies have authority to
make frequency assignments. Each relevant department or agency may then decide how
the frequency bands within its authority should be arranged to facilitate assignment
(channel bandwidths, single frequency or two frequency channels etc.). In view of its
importance, the NFAT is usually agreed at inter-department level. An agreed NFAT is
therefore essential to prepare the national channel arrangement tables for entry into
SMS4DC as part of the initial installation procedure.

7.3  Initial analysis of the available channels for existing stations

Each of the channels in the appropriate national channel arrangement table is
examined to find any existing assignments within a circular area (engineer-
defined). The results are displayed on-screen in spreadsheet format with each
channel shown on a separate row. A row is marked in yellow for any channel
with an existing assignment within the defined area.

The engineer can select any channel for a detailed interference analysis by
mouse-click on the appropriate row. The free-space propagation model is used
to calculate the field-strengths to and from the proposed assignment and existing
assignments. Results are displayed in spreadsheet format with a separate row to
show calculation results for each existing assignment. If the difference between
wanted and unwanted field strength exceeds an engineer-defined level, that row
is marked in red as a potential interference case.

At this point, the engineer may decide to assign the channel, consider other
channels or to undertake more detailed analysis using the other analysis tools
available including the special interference tools for the service concerned.

7.4 Land Mobile Service

The general frequency assignment procedure described in §7.2 — 7.3 above can be used
to assign frequencies to the Land Mobile Service. Assignments can be made to Fixed
Base (FB) or Mobile (ML) stations. FB stations will have a specific transmitting site,
while ML stations can operate within a specified area. FB and ML stations may be
linked together in the database if they are part of the same system. If the Fixed Base is
part of a larger system, using other Fixed Base stations to provide wider geographical
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coverage, the Network Processor in the propagation tools menu may be used to assess
overall coverage. Once a frequency has been assigned, probably it will be necessary to
co-ordinate with neighboring countries (see Section 8 Co-ordination menu).

7.5 Fixed service

Point-to-point links in the Fixed service will have two stations at each end of the link
(or “hop”) using highly directional antenna. The engineer will first use the engineering
tools, for example, to check the azimuth directions between the link stations so that the
correct values are entered for the interference calculations and to check the Fresnel zone
clearance. Complex systems may have several hops in “tandem” to cover longer
distances over difficult (e.g. mountainous) terrain or to link several intermediate points
to provide a backbone-like communications system. Each hop will use a two-frequency
channel for “go” and “return” duplex operation, probably in accordance with one of the
ITU-R recommended channel arrangements. One frequency of the channel is assigned
for transmit at one end of the link (station “A”) and the other frequency of the channel
is assigned at the other end of the link (station “B”). The general frequency assignment
procedure described in §7.2 — 7.3 above can be used to assign one frequency of a
suitable channel to station A and then the procedure is repeated to assign the other
frequency of the same channel to station B. SMS4DC has a facility to associate Station
A and B with each other in the database so they are displayed as a link on the DEM and
considered as a pair for interference assessment. The Interference menu can then be
used and two interference tools are provided: FX2FX(link): calculates interference of
stations between different point-to-point hops, taking into account antenna radiation
patterns and cross-polar-discrimination (XPD) in accordance with recommendation
ITU-R P.452. FX2FX (station): calculates interference between fixed stations in
accordance with recommendation ITU-R P.452, taking into account antennas pattern
and Net Filter Discrimination (NFD) (overlap between transmitter and receiver
emission masks). Once a frequency has been assigned, probably it will be necessary to
co-ordinate with neighboring countries (see Section 8 Co-ordination menu).

7.6 Broadcasting service

The general frequency assignment procedure described above in §7.2-7.3 may be used
to find frequencies for new broadcasting stations (not in the Plans). However, in most
cases, Administrations will be using the frequency co-ordination tools described in
Section 8 to implement (bring into service and coordinate) their allotments and
assignments included in the various Plans associated with the ST61, GE84, GE&9, and
GE06 Agreements. In cases where Administrations are not satisfied with their
allotments and assignments in the Plans and are seeking to make large changes or
additions to the Plans, advice from the ITU Radiocommunication Bureau should be
obtained.

The Interference menu provides two tools: BC2BC for analogue sound and BT2BT
for analogue TV stations. These calculate aggregate interference level of interfering
broadcasting (BC or BT) stations on a directional receiver of a wanted BC or BT station.

8 Frequency Co-ordination Menu

8.1 Overview
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SMS4DC has the co-ordination tools required for:

Broadcasting service (Regional Agreements):

Analogue Sound Broadcasting (GE84 Agreement)

Analogue Television (ST61, GE89 and GE06 Agreements)

Digital Sound Broadcasting (GE06 Agreement)

Digital Television Broadcasting (GE06 Agreement)
Fixed and Land Mobile services:

Bi-lateral and Multi-lateral Co-ordination Agreements (including HCM)
Earth station coordination:

RR Appendix 7 procedure

Broadcasting service co-ordination includes interference analysis and frequency co-
ordination tools between Broadcasting Services and between Broadcasting Services
and some of the other services (Fixed and Land Mobile only) sharing the frequency
bands in the ST61, GE84, GE89, and GE06 Agreements. Interference analysis methods
are in conformity with the relevant requirements of the Agreements.

ST61 Co-ordination: for the few remaining frequency bands still subject to ST61 co-
ordination, [BC,BT]2[BC,BT] calculates the co-ordination distance of a wanted VHF
sound or TV broadcasting station to the nearest point on the border of neighboring
countries which are in ST61 plan, Rev.2006

GE89 Co-ordination: for the few remaining frequency bands still subject to GE89 co-
ordination, there are several tools to identify stations in neighboring countries that
maybe affected by a wanted TV (BT) station: Television (BT2BT co-ordination
distance); Fixed (BT2FX field strength); Land Mobile (BT2LM field strength). Also
Fixed and Land Mobile stations that may affect a TV station ([FX,LM]2BT field
strength).

GEB84 Co-ordination: there are several tools to co-ordinate FM sound broadcasting
station with stations in the broadcasting, fixed and land mobile radiocommunication
services, in accordance with the GE84 plan: Sound broadcasting stations (BC2BC
coordination distance); ST61 TV stations (BC2BT ST61 coordination distance); Fixed
(BC2FX field strength); Land Mobile (BC2LM field strength). There are additional
tools to calculate aggregate interference and nuisance field strengths to and from sound
broadcasting stations to other sound broadcasting stations.

GEO06 Co-ordination:

BCBT2BCBT (Affected Admin): identifies Administrations whose Sound or TV
Broadcast services might be affected by a Sound or TV broadcast transmitter of another
Administration.

BCBT2FXLM (Affected Admin): identifies Administrations whose Fixed or Land
Mobile services might be affected by a Sound or TV broadcast transmitter of another
Administration.

FXLM2BCBT (Affected Admin): identifies Administrations whose Sound or TV
broadcast services might be affected by a Fixed or Land Mobile transmitter of another
Administration.
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FXLM2BCBT (Affected Admin)/TX FXLM: identifies by a coordination contour
(defined in the GEO06 Plan) Administrations whose broadcasting service might be
affected by a Fixed or Land Mobile transmitter of another Administration.
FXLM2BCBT (Affected Admin)/RX FXLM: identifies by a coordination contour
(defined in the GEO6 Plan) Administrations whose broadcasting service might be
affected by a Fixed or Land Mobile receiver of another Administration.

Coverage Area: calculates the noise-limited and interference-limited coverage areas for
a wanted broadcasting assignment. These may be displayed on the DEM.

Service Area: calculates the service area test points for a wanted broadcasting
assignment. These may be displayed on the DEM.

Interference To and Interference From: different scenarios are implemented to
calculate interference between the broadcasting assignments/allotments and between
the broadcasting assignments/allotments and stations in the fixed and land mobile
services included in the GEO6 Plan. These scenarios include interference to and from
Digital Sound/TV, Analogue TV, Fixed and Land Mobile services.

8.2 Fixed and Land Mobile Service Coordination Agreements: these are agreed
between countries on a bi-lateral or multi-lateral basis and are generally used to assist
frequency coordination and avoid interference in border areas. Without such an
agreement, co-ordination could be on a first-come-first-served basis. Agreements allow
frequency bands to be shared equitably between all the countries sharing a border, by
dividing the bands into “preferred” and “non-preferred” sub-bands. In its preferred sub-
bands, a country has preferential usage rights. Agreements define the preferred sub-
bands allotted to each country and the associated technical conditions for the usage
rights, for example by specifying the maximum field strength at the border or at some
distance from the border in the territory of the other country. The SMS4DC
Coordination menu (Agreements) enables the technical details of Coordination
Agreements to be stored in the database, while (Border) provides functions to assess
whether a station meets the technical conditions of the Agreement.

8.3 Earth station coordination (RR Appendix 7 procedure): SMS4DC has two
main menu items that assist with the Appendix 7 procedure. The first menu item, RR
Appendix 7, uses BR R1448 software and the second menu item, RR Appendix 7
(GIBC), uses BR software which is integrated into GIBC.

The Options->RR Appendix 7 sub-menu in the IDWM view, enables selection of an
Earth station in the database and drawing the various coordination contours (in
accordance with BR R1448 software) on the IDWM map. Other sub-menu under this
item displays details of the calculation results (including probably affected countries,
coordination contour data and coordination information data).

The Options->RR Appendix 7 (GIBC) sub-menu in the IDWM view uses Appendix 7
software which is integrated into GIBC and programmatically produces coordination
contours information around earth stations. The input and output to the program will be
the same GIBC uses.

By selecting an Earth station from SM44DC database the input data is generated
automatically in SNS V7 database format, and sent to BR GIBC Appendix 7 software.
After calculation of coordination contours by GIBC software, these contours could be
shown on SMS4DC IDWM/DEM maps.
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The DEM Interference menu has sub-menu items to calculate interference caused or
received by a selected Earth station on or from other Earth stations or Fixed stations
located inside a circular area around the selected Earth station, using ITU-R
Recommendation P.452, by consideration of antenna patterns and NFD (Net Filter
Discrimination).

8.4 HCM Agreement

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.

8.5 Generation of notices of frequency assignments for electronic submission
to the ITU Radio Communications Bureau
Any frequency assignment has to be notified to BR if:

its use is likely to cause harmful interference;

it will be used for international communications;

its use is governed by a plan (e.g. GE84 and GE06);

its use is subject to a coordination procedure (Article 9);
there is a desire to secure international recognition of its use.

SMS4DC can generate, store and display electronic notices to notify ITU BR the
assigned frequency(s) or administrative modification(s) for assignments to Land
Mobile, Fixed and Broadcast stations. The relevant ITU electronic notice forms are:
T01,T02, T11,T12,T13, T14, TB1, TB2, TB3, TB4, TBS, G11, G12, G13, G14, GS1,
GT1, GS2, GT2, G02, GA1 and GBI1. Also for Earth stations, electronic notice files
will be created in the form of Microsoft Access database files. During data entry,
SMS4DC assists the officer by automatically taking into account the notice type and
predicting which data items should be filled and used. Notice forms cannot be generated
if the mandatory fields in any of the data entry masks are incomplete or have invalid
data.

9 Importing data from BR IFIC (Terrestrial Services) and BR IFIC (Space
Services) on DVD-ROMs.

The BR International Frequency Information Circular (BR IFIC) Terrestrial Services
issued once every two weeks by the Radiocommunication Bureau. It contains
information on the frequency assignments/allotments submitted by Administrations to
the Radiocommunication Bureau for recording in the Master International Frequency
Register and in the various regional or worldwide Plans/Agreements.

The BR International Frequency Information Circular (BR IFIC) Space Services issued
once every two weeks by the Radiocommunication Bureau. It contains information
(alphanumeric and graphic) relating to satellite networks and Earth stations recorded in
the Master International Frequency Register (MIFR) or in the process of coordination
or published under the advanced publication of information procedure.

The information in these ITU publications is essential for an administration to perform
its international coordination responsibilities in accordance with the Radio Regulations.
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SMS4DC provides an import facility so that relevant data, in particular about frequency
assignments in neighboring countries, can be imported from the BR IFICs into the
SMS4DC database. Without this data, the frequency coordination functions described
in §8.2 and §8.3 above, cannot be used.

10 System and Database Security
10.1 Overview

A fully operational system, with database, licensing and technical analysis facilities,
represents a large investment in time and resources. Once the spectrum management
organization has integrated the SMS4DC into its operations and comes to depend on it,
there would be severe disruption to the organization and licensees if the data was lost
(though malfunction or disaster) or if unauthorized persons gained access to the data
and used it incorrectly or inappropriately.

10.2 Database back-up and restore

SMS4DC provides the facility to back-up the database so that it may be stored in a
secure location separate from the SMS4DC server. This back-up copy may be re-
installed on the server or on a different server in the case of a major hardware failure.

10.3 User access security levels

SMS4DC has six (6) levels of security for user access to prevent unauthorized persons
using the system, modifying licensee records or reference tables. This function is
required when the organization intends to have different levels of staff using the system,
for example clerical officers, licensing officers, accounting officers, engineering
officers etc. A large organization would appoint a “System Supervisor” with access at
all levels and overall authority to manage user-identification name (User-ID),
passwords and security level, for each member of staff working on SMS4DC. These
security levels are:

a) Supervisor: Authorized to read/write all parts of the database, to manage user-
IDs and passwords, reference tables and to configure and use any features of the
software;

b) Data entry (Licensing and Billing): Authorized to read/write the licensing and
billing contents of the database;

c) Engineers: Authorized to read/write the technical contents of the database;

d) Senior operator: Same as Supervisor;

e) Licensing: Same as Data entry;

f) Read-only: Authorized to use only the information displays without permission
to edit any part of the database.

Also, the Supervisor may read and analyze an “Audit Trail”, this is an automatic log of
all activity on the system and lists the user-ID of the person responsible for the action
and the time. Thus incorrect or inappropriate action may be traced and the officer
identified.
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11 Monitoring Menu

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 (R&S) 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 there is a possibility for SMS4dc to
interact with others monitoring systems as described in § 11.3 below.

The first essential step in connecting SMS4DC with ARGUS and ESMERALDA is the
correct setup of the ARGUS.TXT and ESMERALDA.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 ARGUS and ESMERALDA
system 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 each other through a
network (LAN or WAN).

11.1 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.

11.1.1 Respond to Order sub-menu of ARGUS menu
Activation of this menu 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.

11.1.2 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.

11.1.3 ORM Order sub-menu of ARGUS 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. In the displayed
screen, there are 3 tab dialogs called "General Setting", "Date and Time Setting" and
"Result Setting"

Sub-Order Task: The following types of measurements are available

0 Frequency List Scan
0 Transmitter List Scan

0 Scan
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DScan
FFM (Fixed Frequency Measurement)
Sweep
PScan
DFPan

o O O O O

Measurement Parameter: At most four of these parameters can be measured
simultaneously with the exception of "Location" which should be measured
alone.

Level
Offset
Frequency
IF

Audio

AM

FM

PM
BandWidth
Bearing
Sub Audio Tone
Program
PI Code
Sound ID

O 0O 0O 0O OO OO0 OO0 0o o o o o

Location

11.1.4 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 "Open", "In Process", "Finished" and
"Forwarded".

11.1.5 Stop Order sub-menu of ARGUS menu
By selection of this menu, a list of all running or pending ORM orders will be displayed
and one of them can be selected and stopped by pressing the "Create Stop Order" button.

11.1.6 Draw Output sub-menu of ARGUS menu

After successful completion of measurement of an ORM order, by selection of "Draw
Output" menu it is possible to visualize the results in either ARGUS or SMS4DC.
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11.2 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

11.2.1 Check-list Generation/Mission Creation sub-menu of ESMERALDA
menu

Creation of measurement missions (orders) as follows, for submission to the
ESMERALDA monitoring software is possible by selection of this menu.

-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;
-SCT: Systematic Control of Transmitters;

-SFS: Specific Frequencies Scanning;

-TOR: Transmitter Occupancy Rate;

-USS: Unknown transmitters Scanning Searching;

-UBS: Unknown transmitters Band Searching;

-ATR: Field strength measurements “Along The Route”;
-CAM: Channel Analysis and Measurements;

-TVM: TV Measurements.

Further parameters could be chosen for the desired mission type through four more
screens.

11.2.2 Check-list Generation/Requests sub-menu of ESMERALDA menu

When there are request files (*.REQ) coming from the monitoring system, by this menu
it is possible to create the corresponding check file (*.CHK) and submit to the
monitoring system.

11.2.3 Check-list Generation/Requests (Automatic) sub-menu of ESMERALDA
menu
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Activation of this menu 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.

11.2.4 View/Check-list sub-menu of ESMERALDA menu

This menu item is used for displaying the content of check files (*.CHK).
11.2.5 View/Results sub-menu of ESMERALDA menu

This menu item is used for displaying the content of result files (*.RES).
11.2.6 View/Occupancy Rate sub-menu of ESMERALDA menu

This menu item is used for displaying the content of occupancy files (*.OCC).

11.2.7 View/Requests sub-menu of ESMERALDA menu

This menu item is used for displaying the content of request files (*.REQ).

11.2.8 Draw Output sub-menu of ESMERALDA menu
After successful completion of a measurement, it is possible to visualize some the
results in SMS4DC.

11.2.9 Show ATR sub-menu of ESMERALDA menu

This menu item is used for displaying the content of result files (*.ATR).

11.3 Others Menu

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 - Spectrum Management Data Interface: monitoring software requests data
from SMS4DC.

- S2M - Order Report Module: SMS4DC requests measurements from monitoring
software.

11.3.1 Respond to M2S Order sub-menu of Others menu

Activation of this menu, 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.

11.3.2 S2M Order sub-menu of Others menu
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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 are 3 tab dialogs called "General Setting", "Date and Time
Setting" and "Result Setting".

- Order Task: Currently the following types of measurements are available
0 Frequency List Scan
O Transmitter List Scan
O Scan
0 DScan
0 FFM (Fixed Frequency Measurement)

- Measurement Parameter: At most four of these parameters can be measured
simultaneously with the exception of "Location" which should be measured
alone.

Level
Offset
Frequency
IF

Audio

AM

FM

PM
BandWidth
Bearing
Sub Audio Tone
Program
PI Code
Sound ID

©O 0O O 0O 0O 0O OO OO o o o o o

Location

11.3.3 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 Others system. The states might be one of the "Open", "In Process" and "Finished".

11.3.4 Stop Order sub-menu of Others menu

By selection of this menu, a list of all running or pending S2M orders will be
displayed and one of them can be selected and stopped by pressing the "Create Stop
Order" button.
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11.3.5 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.

11.4 Network Planning

The aim of this menu is planning and optimization of spectrum monitoring networks
in the VHF/UHF frequency range. It includes calculation of coverage zone of
monitoring networks, location zone for different spectrum monitoring systems
configurations including AOA (angle of arrival) and TDOA (time difference of
arrival) and coverage area (maximum field strength and best server).

11.4.1 Coverage Zone sub-menu of Network Planning menu

By this function the overall coverage zone of the selected monitoring stations are calculated
for different monitoring tasks, listening (aural monitoring), emission characteristics
measurement (remote measurement of emission parameters such as frequency, field
strength, spectrum occupancy, bandwidth, type of modulation and so on) and DF.

11.4.2 Location Zone (AOA) sub-menu of Network Planning menu

By this function the location zone of the selected monitoring stations are calculated in
AOA (angle of arrival) DF spectrum monitoring systems configuration. For planning
AOA SMNs, it is necessary that each test transmitter shall be covered by at least two
monitoring stations. So for each pair of monitoring stations, their common coverage zone
is determined by area within which location uncertainty will not exceed predefined value
of maximum location uncertainty ((AEgrr).

11.4.3 Location Zone (TDOA) sub-menu of Network Planning menu

By this function the location zone of the selected monitoring stations are calculated in
TDOA (time difference of arrival) spectrum monitoring systems configuration. For
planning TDOA SMN, it is necessary that each test transmitter shall be covered by at
least three monitoring stations.

11.4.4 Rx Coverage Area sub-menu of Network Planning menu

This item includes Maximum Field Strength and Best Server functions. Maximum Field
Strength function calculates and displays the maximum value of field strength values
at monitoring stations produced by test transmitting stations located inside a predefined
rectangular area. Best Server function calculates and displays the best serving
monitoring station, among various monitoring stations, for each point inside a
predefined rectangular area.
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Annex 1-System requirements

Hard Disk Drive with a minimum of
3 Gigabytes free available for
installation in case of single-user
setup; or 300 MB in case of setup on
network,

CD Drive;

SVGA Color Monitor capable of
1024 x 768 pixel resolution;

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

Minimum Recommended
Core™ i3 « Core™ i5 or higher
2 Gigabytes Random Access + 4 Gigabytes Random Access Memory
Memory (RAM); (RAM);

« Hard Disk Drive with a minimum of 10
Gigabytes free available for installation;
+«DVD Drive;

+ SVGA Color Monitor capable of 1024
X

768 pixel resolution;

+ Colour Inkjet or Laser printer;

« Graphics adapter with OpenGL
support;

The minimum hardware requirements listed above assumes operation under Windows
7, 8 or 10. The use of a more resource-consuming Windows version requires a more
capable hardware platform, especially with respect to the processor and the amount of
RAM (e.g. suitable operation under Windows 10 will be best achieved with a Core™
15-based PC with a least 4 Gbytes of RAM). SMS4DC has been developed and tested
for operation on systems with the following configurations:

Microsoft Windows Operating system Windows 7 and 10 for single-user setup
or for workstation in case of setup on network;
Windows Server 2016 in case of setup on network;

Microsoft Office 2010 or later

Adobe Acrobat PDF reader version 8 or later

Note: The DPI settings for the Windows screen should be set to normal size (96

dpi).
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2-2

Annex 2-Example SMS4DC screenshots to illustrate the main features

Graphic Information System
Vector map: International Digitized World Map (IDWM)

Raster Map: Digital Elevation Map (Global Land One-kilometer Base Elevation
model (GLOBE)

Digital Elevation Map in 3D view

DEM: Station display and line-draw function

Propagation calculation results

Sample Propagation calculation (field-strength contour and area) and DEM

display.

Results of contour and area propagation calculation exported and displayed on
Google Earth map.

Point-to-point link budget calculation using recommendation ITU P.530

Frequency Allocation Chart and Footnotes
National Allocation Chart

Allocation Chart sub-band editor
Footnote Editor
Import/Export

Reference Tables and Libraries
Channel arrangement editor

Equipment Library

Transmitter emission mask (and editor)
Antenna Library

Antenna pattern editor

Administration and Licensing
Data entry screen: DEM Add Station toolbar button

Administrative Data screen 1. In left pane: Hierarchical “Tree” display for
Anonymous stations at Station level showing sub-level 1: Equipment; Sub-level
2: Frequency, Antenna; Sub-level 3: Receiver. In right pane: Station
information data entry mask.
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10
10-1

10-2

10-3

11-1

Administrative Data screen 2: In left pane, hierarchical “Tree” display for
Active Licenses at Owner level, showing sub-level 1: Licenses; sub-level 2:
Billing History, Stations; sub-level 3: Equipment; sub-level 4: Frequency,
Antenna; Sub-level 5: Receiver. In right pane: Owner information data entry
mask.

Frequency assignment
Frequency Assignment Procedure Results spreadsheet

Interference calculation
Example Interference calculation (1) Point-to-point link interference
(FX2FX(Link))

Example interference calculation (2): Interference from a Broadcasting station
to selected stations in accordance with the GE84 Agreement.

Frequency Coordination

GEO06 Agreement FXLM2BCBT (Affected Administrations): Identification of
Administrations whose broadcasting service is likely (potentially) to be affected
by a wanted station in fixed or land mobile service inside another country.

Border coordination agreement example for the Land Mobile service between
three administrations

Generation of an electronic notification of a frequency assignment for
submission to the ITU Radiocommunication Bureau (ITU-BR).

Import from BR-1FICs
BR IFIC (Terrestrial Services) and BR IFIC (Space Services) data import
interface with filters to specify what information to import (e.g. administration,
frequency band, service)

System security
User-IDs, passwords and access levels

Audit trail
Database back-up and restoration

Monitoring
ARGUS

ESMERALDA
Others

Network Planning
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Graphic Information System

Figure 1-1
International
Digital World Map
(IDWM)

ITU Regions
Country borders
Coast lines
Islands
Lakes

. Propagation zones as
defined in  the
Regional
Agreements:
GE&g4,
GE2006.

ST61,
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Figure 1-2
The Digital Elevation
Map (DEM)

The Digital Elevation
Model (DEM) installed in
SMS4DC is the Global
Land One-kilometer Base
Elevation model (GLOBE).
This screenshot has a
topographical  color-scale
and shows the Swiss border
and surrounding countries.
The color-scale altitude is
shown in the legend.

The DEM menus and
toolbars access the main
engineering,  assignment
and coordination tools.
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Figure 1-3
The Digital Elevation
Map (DEM)-3D view

The Digital Elevation
Model (DEM) can be
shown in 3D view.

28




Figure 1-4

Station display and
line-draw function

DEM  showing two
station symbols and the
pop-up information
display for Station465

The arrow shows the line
drawn between stations
and the result on the
status bar for distance and
azimuth calculation
function

Tx Frequency : 90,0 MHz
Height_aAGL ; 0.0 m

Pawer @ 1

0.0 Weirp)

Class of Station : BC
Emission ; Gk20F3E--

g IR

N [azimuth : 40,882 ° |
s Ty

[Lat(ry i 96 ° 30 ' 0.000 "  [Lon(E) ¢ 005 © 45 ' 30,000 "

|Alkimy : 820

Disk(km) ¢ 75,243

i

29



2 Propagation calculation results

352 | Propagation Models  Wectors  Frequency Allocations  Coordination  Inte

Free Space 3 E
Line of Sight 3 L‘
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P.526 (Smooth Earth) »
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P.530 (3

P.615

Crverlay

Figure 2-1

Sample Propagation calculation and DEM display
The Propagation Models menu offers a choice of well-known
models. The example shows the results from the model given in ITU
Recommendation P.370 when used to calculate and display a
coverage area and field-strength contour.

at] 48.207918° lon ..8.0 E711] I ) ’ Eye alt "256.66 mi K
Figure 2-2

Area propagation display exported and displayed on Google Earth map

The Vector Handling function has been used to create and export, in Google Earth format, the result
from the ITU-R P.370 area and contour calculation example.
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Fx Test3 Total Geo-climatic Loss (4B : 0000
Priw)
10 o0
0.0 il
Pi) e
=mn
WEWR2 Gi[dB) .
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0,350 [uv)
-116.108 [dBm]
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Figure 2.3: Link budget analysis using ITU Recommendation P.452. Parameters
may be changed, including antenna height, and the budget is automatically re-

calculated to give the power at the receiver input.
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3 Frequency Allocation Chart and Footnotes

5 |[National ]| Frequency :[1500 J1600 JMHz ~]|[Lincar =]/ Apply|| National : [Guig3 ]
Satelite Service Secondary Service
[~
v

Frequency (MHz)
’Alucalim of the bands 1 550-1 559 MHz, 1 610-1 645.5 MHz and 1 B46.5-1 B60 MHz to the fixed service on a primary basis is limited to the existing fired stations. Mo more frequency will be ;I
assigned to the new fired stations within these bands.
[7]
Figure 3-1: Draw Frequency Allocation Chart
Example of a National Chart for 1500-1600 MHz, showing a National Footnote
Figure 3-2 —
National Frequency g e Powm o
P | bt | r' TR T T T eI
Allocation Chart: sub-band P e — e
edltor I&L‘irﬂum Tk TRLLITE -t iy i ?::I’Iij:‘:lld
=T =
. . FT =0
The editor enables national Il ]
b-bands to b ted f = =
sub-bands to be created for T e .
specific service and with ! =
Primary or Secondary g 2
category of service status = Cl
Figure 3-3 Naticual Eoctaea R
National Frequency ForoteMo s [GUOd
Allocation Chart: national Footnole Ted :
. of e bandt 1 550-1 550 MHz, 1 610 G455 MHz and 1 646,51 GEOMHz =
footnote editor NG e s Wi s B o bV W s T Al o Tl =

frequency vall be azigned 1o the new foeed stations within theze bands

The editor enables National
Footnotes to be created,
modified and saved.

(Wl =as  iwmpad]
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Figure 3-4
National Frequency Allocation Chart:
Import/Export

This screenshot displays the dialogue box
for the importing and exporting of plan,
service table and footnotes, of selected
Region or national frequency allocation.

|Fle Edt View Help
Chr+N
o
Chrl+s

Mew
open, ..
Save
Save As..,

El

Impork

Export

Flan

Prink... Chrl+P
Prink Preview

Prink Setup. ..

Service Table
Footnoke

Feecent File

Exit
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4 Reference Tables and Libraries
Figure 4-1 =
Frequency (Channel) ID:13 Frequency Plan 1D : |34DDD 00025 Region : |National j Service Prigrity: IPfimaW vi
arrangement editor Service : IFi"‘E‘j L‘ Frequency List:
screen Type of Frequency Flan : IHomogenaous j Mo | Fni {5ly; | Bancicth il
Fn=Fo+Foff + n*XS, Fn=Fo+ Foff +nXs |||l— 7 227000 0000
The set-up screen for Channrel Spacing 3 : [025 MHz | 2 s00s0000 350050000 025
Refrence Frequency Fo: |34[|[| MHz | 3 340075000 3500.75000 025
frequency (f)r chann@l) S 4 340100000 350100000 025
arrangements is ShOWn Wlth Lower Frequency Offset Foff: |0 tHz |
g , e s R Wy ||| ] & somasomo ssorzemon 02
an example of a Fixed Gl | & s401s0000 3s01s0000 025
. ~Channinel 7 340175000 350175000 028
service arrangement based N irobe i e i | 5 s0zo0000 ssozooooo  o2s
on the formula given in ITU : | 3 3402.25000 350225000 0.25
F.1488 O%lce the Fisk [0 Last: [393 Charel Set: [a1 <] |10 340250000 3so2soooo 025
* * . | 11 340275000 350275000 0.25
appropriate parameters have Lonments 12 340300000 350300000 025
b ITU-R Recomendation F.1488 T |13 340325000 350325000 025
een entered (e.g. channel e _l;l
. 4 »
spacing, reference frequency -
and upper/lower frequency | |Mﬂ RIS H b b H|:I|| | ‘z‘i\il”
offset, SMS4DC calculates
the channel centre i ' ' o -
frequencies (Fn, F’n) and
saves them in a file.
Figure 4-2 et et =
Equipment catalogue Internal Equir | Equipmert Name Povver Type | Type of Rad. |Manutacturer | Model F Transmis:| T Sys‘iemﬂ
4531 A E 1
4532 i E 1
4533 & E 1
. . 4534 V E 1
Library of technical a5 v £ g
. . 4536 N E 1
information for = v E 7
. 4538 |Fied Equiment Type 1 N E Manutacturer | FXO01 1
equipment. For New T v E 1
. . 4540 W E 1
Station data entry, if — - = :
. 4542 ¥ E :
the same equipment e . £ : o
4544 Y E 1
has already'been stored ont L £ !
in the library, the i T : !
. . . 4547 » E 1 =
technical information « it
can be recalled to save _Caneel|

re-entering the data.

Figure 4-3
Transmitter emission
mask (and editor)

Also receiver filter mask
and editor. Emission masks
and receiver filters are used
in interference calculations
using Net Filter
Discrimination (NFD).
Actual values must be
entered for each type of
equipment otherwise a
default value is used.

Frequency Lnit
(EIEE: -
Sreguency - Center Freguency | Atten.(dB) ﬂ
-26 4
-22 40
=20 267
-14 1748
-12 176
-8 1]
1] 1)
8 0
12 178
14 178
20 267
22 40| x|
Save I Refrezh Cancel |

T iaF FORTT
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Figure 4-4
Antenna catalogue

Library of technical

information for
antennas. For New
Station data entry, if the
same antenna  has
already been stored in
the library, the
technical information

can be recalled to save
re-entering the data.

Antenna Catalog =

Internal Antel| Antenna Mar| Polarization | Antenna Gair| Antenna Gair| Artenna Dire( Hor. Beam
118 | cpviest! v 420)1 D 100
119 | ge0btest b 200]1 &) 1800
120 gelBtesth [ 20011 o 1800
121 [ge0btesth  |M 200)1 D 180.0
122 |geDBtesth (M 20001 ] 180.0
127 [cpvtestH H 420)1 D 100
128 |cpvtestiH [k 4201 2] 100
129 |cpvtesttH  |H 42.0]1 o 100
130 |ge0btestd  |M 200)1 D 1800
147 | IRMDEE37 H anjl N 3600
148 |IRMDS4E7  |H ool il 360.0
149(IRMDE437  |H ool D 600
150 | IRMDB4ET H ool ] 800
157 [ CHEFCHACQU| Y ool D 2300
155 | OUAZTAN [V ool 2] 1800
193] 000000186 |H ooyl i} 3600
194 | 000000186|H ool N 360.0
311 | ALEEE03_80 [ 1331 &) 708

Cancel

Figure 4-5
Antenna pattern editor

Enables  horizontal and
vertical ~ antenna  gain
patterns to be entered and
stored. Antenna patterns and
azimuth direction are used in
interference calculations e.g.
point-to-point link analysis.
The editor can be accessed
from the DEM Tools menu.

e — N

EEL T |
Oowes Cloar
Lowd Save
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Administration and Licensing

Figure 5-1

Data Entry Screen for a
New Station

This screen is displayed by
selecting the Add Station button
on the DEM Tool Bar.

This example is for a Broadcasting
(sound) station. However, Service
Type and Class of Station fields
have drop-down menus to choose
different services and classes. Once
the data entry is complete and the
“Save” button is pushed, a station
symbol is displayed on the DEM at
the location given by the Latitude
and Longitude values.

lem stotionParameters__ |

Senvice Tvpe Class of Station
|8 - Brosdeastng | |BC - Brosdeastng station, sound =
i~ Shation
Name |Stetiond56

Lode[s5 [n  =|[¢4 [:00  Lathudeldeg)[45 741657
Lorgpota [ [ Z][o6 R0 Longhdep) 1457
Heght_sstim) [1058. PowsifW_ewp] [10000 Fllmmﬂvl'li]l—
InsetionLossid) [T AxSensivayioh) [0 Emission [RS0FE- |

i~ Anberna

Hame |GEZ4DV
Azimihideg) [0 Beariwidh Eldeg) [0

Elevationideg] [0 Beamwidh Hideg) [380 il |
GanidB) [3 Polarization [/ Show Patten
Hesght_sgim] |2m
Save |  Concel |
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lﬁlndministrative datal 5 -3 x|
[ e Administrative data \Fixed B ase station information

B D& Anonymous Skations - | | - |
- [J & Fixed/Base Stations il Sl S

s FE Station: Senegal FE Walue Uriit =
O FE Station: UHF Base MOOO1 Admin Ref. IO
O FE Station: UHF Base MOO0Z2

; Site 1D GhiB-FX0001
O FE Station: UHF Base MOOO3 ~
DR FE Station: UHF Base MO004 Station Name FXO001
-1 FB Statlon: UHF Base MOOOS Call Sign
=-0 Class of Station FX
== D R Equlpment F¥ Equipment 1

D\/\ Frequency: 1350,6125 MHz
~[J"™k Receiver: POINT i

L D[A] Ankerna: F699_1 ITU region 1

[ Fx station: Fro004 Latitude: +131900.00 | DOMMSS.

O Fx Station: FX000S

Station Type

-0 Fx Station: Y0006 Longitude -0164430.00 | DDMMSS.
Mahile Stations Country GMB
Earth Stations Radius of Service km
Broadcasting Stations Height ASL 6| m
Allatments
#-[%, Active Licenses — -
(-] [§] Archived Licenses Provision Article 11
Area of Trans.
Metwark D

Figure 5-2: Administrative data screen 1 (Anonymous Stations). In the left panel,
the hierarchical “tree” structure showing Anonymous stations and an example expanded display for a
Fixed station with frequency, antenna and receiver levels. In the right panel, detailed information may
be displayed at each level. Data fields with titles in Bold typeface must have information entered. The
information on the screen can be modified and saved. The example shows information for the Station
level.

SMs Administrative data CHVHLEF mfarmaﬁan
Dﬂ Anonymous Stations ; | I I
=13, Active Licenses Ml Caries) e
EI---D’i".W. ity alue
D J License: 00003 Owner Hame Test Owvner 1
D : L!cense: foag Owner Address Address 1
|_:_|D License: 0004 - -
O4= siling Histary City Sty 1
D F3 Station: F¥ Test 1 Country ETH
"« Equipment: Telephone
B- D\/\ Frequency: 450,1 MHz
i Telex
O™ Receiver: POINT
: [A] Antenna: w886 _dat Ee
E-OJER Fx Station: Fx Test2 Email
=0« Equipment: Remarks
E D\/\ :‘requency 460,1 MHz e
- [d™L Receiver: POINT
: D[fg] antenna: F&99_3 Address Code A
& ticense: 1-0001 Code of Operating Agency ]
- IR Cwiner: Test Owiner 2
=+ [ archived Licenses Billing Hame e
Billing Address Address 1

Figure 5-3: Administrative data screen 2 (Active licenses). In the left panel the “tree”
structure showing Active licenses with an example expanded display for a Fixed station license
showing billing history, equipment, frequency, linked-receiver, antenna levels. In the right panel,
detailed information may be displayed for each level. This information can be modified and saved.
The example shows information for the Owner level.
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6 Frequency assignment

List of Frequenies :

List of Stations

No [Fn [Banchwicty | urm of Stations|PlaniD [ St pricrity
1 0 000125 Fri
—" 5 .
3148375 0 1480.000125 Primary
41485 i | 1480.000125 Primary
__5|1aas2s 0 1450000125 Pri
7|145575 0
81430 1 | 1430000125 Primary
 gl1agazs 1 | 1480.000125 Primary
-

Selected Station
Service . | and Mobile
Station Name(1]: Test 3
Location : D3BES730 14N0330
Emission : BKEOF3E--
Frequency(tHz] : 148.5
Selected Channel(MHz) : 148.25

Mo of Channels :
hd .
» I ’V Taotal: 56 With Interference : 4

|Né |ID |Name(2) |Servi:e Frequency

Coordinates |Dist_km [E1_2 [E2.1 [dE1 2

2 LM Test Land Mobile | 143.250000

036E3330 14MN0100 453 5153 5153 31

Permissible figld strength :
20 [dBuldim]

Assign Cancel |

Figure 6-1: Frequency Assignment Procedure Results spreadsheet. Shows analysis
of all channels available to the service in the requested frequency range. Frequency rows shown in
yellow have existing stations within a predetermined distance. Frequency rows shown in red have
already been selected for more detailed analysis with the existing stations and a potential interference
condition has been detected. The detailed results of the interference calculation for one of the “red”
channels are shown in the lower panel. The results of interference calculations to and from the existing

station and level of field strength above the maximum permitted interference level are given.
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7 Interference

—

P.452 FX2FX : Interference from the Wanted Hop o the Selected Hop(s) x|

Wanted Hop (T#)

|TuLm:iﬂiﬂn ‘RxNﬂme

037E3630 11H3300 Fx Test2

‘Ranciﬂiﬂn
038E5330 11H5730

‘Freq(MHz)
450.1000

|Nn ‘TxNﬂme

1|FX Test 1

Selected Hopls) [Rx]

|Nn ‘TxNﬂme |TuLm:iﬂiﬂn ‘RxNﬂme

038E5400 12H0900 Fx Test 3

‘Ranciﬂiﬂn

‘ IntDist(km) |thLnss(dB)‘ 1-5(dB) ‘ I(dBm)
038E1030 12H1900 105

125.96 T34 108

1|Fx Test 4

Display Links on DEM L :
Fixed stations with receivers _ _
associated as point-to-pointhops and | Figure 7-1: Interference Calculation for Links: Fixed link

displayed on the DEM interference (FX2FX(Link)) calculation result. In accordance with

ITU-R Recommendation P.452. Takes into antenna directional,
beamwidth and cross-polar discrimination and transmitter/receiver Net
Filter Discrimination (NFD).

il
m
H
=

=l
wimnled Station :
Ho (AszsignlD ‘Si: Hame |[:n|.nt|_r |quucnq.ﬁlHHz]
1 092000700 CARDADA SUl 37600000
Irkertanance bo
Mo |AzzigalD |5iel'lale |Emm].l|E:i[dBlN'hn]|EuliBLM}n]|ErEI’[dBuUJ'rII|Eu-ErEI’[dBu'U'!rII
1| 102004012 GHODHO BLH -49.29/873| 63.561144 7307000 -12. 745856
2| 102008669 KLAIPEDA LTU -42 631613 B3 775E6E TE. 30 000 12531134
3| 104002204 | BIRZAI LTU -61.037857 64.399697  TB.307000 -11.907303
4| DB40D4A533 KHOURIEGA MRLC -41 495063 44 877429 TR 307000 -31.429%71
9| DH40ZSAEY | ZARZ| S TUHN 12102618 60044737  Tb.307000 -16. 262262
B[ DE4N033556 AFLOU ALG 3147353 R9.799130 76307000 -16. 507820
7| 0B4004713 ZAI0 MRLC 1.49780% 65.626421 . 307000 -10.6802749
8| DBA1DZGZ5 AG ISIDOROS  GRC -T.362263 ART.A7RRETY TR 307000 BRI
9| DB4033230  FEF EL AKHAL ALG 26006367 59.100321 T&. 307000 -17. 206679
10| BEA1N2452 CAIRETHIAMA  GRC 2 B48RET| 99 AEBETR T 307000 23159676
11| DB4009123 | MAHBELLA E -J6.249154  TE.90441%  TE. 307000 0597415
12| DBA102421  HEDOUSA GRC -T.78R932 101337845 TR 307000 25030845

Figure 7-2: Interference from a Broadcasting station to selected stations in

accordance with the GE84 Agreement. Calculation of the nuisance field strength of a
selected FM sound broadcasting station, at the location of other GE84 FM sound broadcasting stations,
inside a circular area. Results displayed in spreadsheet (and html report): 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 the value in excess of the
reference usable field strength value (Eu-Eref).
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8 Frequency Coordination

Figure 8-1: GE greement FXLM2BCBT (Affected Admin): Identification of Administrations
whose broadcasting service is likely (potentially) to be affected by a wanted station in fixed or land
mobile service inside another country. Right-hand screenshot shows the coordination contour for the
wanted FX station crossing the border of an administration whose broadcasting service is likely to be
affected. Left-hand screenshot shows this result exported to Google Earth.

' x

Mame: | TUR/IRN/ARM B0-85 MHz Service: |LM | i |

Countries: |4FM_IRN_TUR |

bd ok |2 "I Cancel |

Fropagation models: IFIEE-'I H46 |

| 4 a5 | i x| | M
LaoFreq (MHZ) |HiFreq (MHzZ) |PrefCourtries | PIFS(dBuyim) RHkmikm) ERPdEVY  |Emergency

s0.0 52.0|TUR 200 15.0 17.0
§2.0 54.0]1RN 200 15.0 17.0
54.0 56.0) ARM 200 15.0 17.0

ﬂ Preferential Countries | j

Figure 8-2: Border coordination agreement example for the Land Mobile service between three
administrations (SMS4DC set-up screen): The example shows a border coordination agreement for
the band 80-86 MHz. Three sub-bands are established, one for each country, giving preferential
assignment rights. The limits of the preferential rights are 20 dbuV/m measured at 15 km across the
border. For coordination of receivers, a reference transmitter with e.r.p. of 17 dBW is used.
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Figure 8-3
Generation of an

electronic notice from

the License

Mouse right click at station
level opens menu. Choosing
electronic notice opens pop-up
to specify notice details (date,

action etc.)

Bl dminsstrative datal
2 adnnistratve data
1 [, anormysos Stations
=%, adie Leenses.

(L e |

[Broadcasting station

The import interface
has filters which enable
the required data to be
specified. In  this
example: Service =
FM/TV;

Administration = SUI,
frequency band = 88 -

108 MHz; Class =
BC(sound); Fragment =
GES84

=05 Lieense: 0001 ki el D
- T
= Mady Station Harme
® O T Delete Cal Sign
GE‘! Hew Laupment Class of Station |ET
= Démlmﬁ?:; AT
m Matice ==
L —
L | Dl of nobee [ 201 30210 ;‘
| YEM Ackers 7000 =]
m.::.m - ]
Pubbcaionfleq: [rer  w)
Pravision Genevn 20084 T
:‘:“‘m I oo Cancal

9 Import data from BR-1FIC(Terrestrial Services)
Figure 9-1 et N T
Import from BR-IFIC " BR IFIC Databa
(Terrestrial Services)  Miciosoft Aocess
Information can be & SoLie
imported from the ITU - Service Country
International ™ FMATY = Adde | <~ Remove Impoit |
Frequency Information I Alloiments B
Circular (BR-IFIC) on R AIA il Close
DVD-ROM. SR e |

~ Frequency condition

F = Azsigned frequency

MHz |

MHz |

Add - | <--Hem0ve|

i~ Fragment

Assign ID———

=l

<-- Remove |
Clear |

< Remove |
Clear |

Add > | —

e
— ==

Impoit progress
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10 System security

Access levels ]

User Mame: INewUsel

User Password: Ipassword

Figure 10.1

User-1Ds, passwords o
and access levels &
The User authorization Modiy
screen enables the System T

Supervisor to set-up a new

User Mame: I

Uszer Password: I

user with user name (ID),

password and set access Acoess Levet |

permission to the SMS4DC
database and functions to one
of six levels.

- Data entry [li
- Engineers [toolz)
- Senior operator

- Supervizor

- Licenging

- Read-Only

[= e RO

cing & biling]

Audit trail L.

x| Table: fan

U ser Manme: Ismsddc vI Actiar: | Al
Ldd first invoice

User |DsterTime [ Actid4dd frequency
smsddc | 23 19:59:04 | Updk igg 'éff::f
smaddc -23 20:00:30  Updstesmter
sms4c_!c -23 2.0_:02.:0.9_: Updaf!é arlfer:
smaddc =23 20:03:2_3' Update anter
smaddc <23 20:05:08  Upclate anter
smslidc -23 20:06:43 | Update anter
— |23 20:08:24 Updste anter |

| =madde |23 20:35:1 BEASSign Arter|
smsddc | -23 20:35:31 Update anter|
smaddc | =23 2_0:35_:3_9 | Upda‘t_e_ ant_er_
smeddc -23 20:35:03 | Update anter
smsdde | -23 20:41:30 Assign Anter|
P— .23 20:43:07 | Assign Arter
sms;i_dc | -23 20:43:_1 4_ Updste ant_er_
smaddc | -23 20:49:39 | Assign Anter_

| sm=ddc | -23 20:49:57 | Update anter |
amadde -23 21:14:32 | Update broac
smsdde | <23 21:14:43 Update broac

63|
B8
3

73

73
119
73
| Antenna

73
73
120
121
73

122
73
53
54/

| ArtDiag

enna
;L\nt.e.nn_a_
Artenna
Antenna
Artenna
Artenns
..&nti:)i.ag
Antenna

Antenna

AritDizg
Artenna
._&ntDiag
Antenna
BCStation
BCStation

=

Figure 10.2: Audit Trail. This displays a log of SMS4DC activity, action taken, time and the
user responsible for the action. The System Supervisor can define the search on the following items:

user name, action type and the database table of interest.

Figure 10.3
Database back-up and restoration

The System Supervisor should make regular
back-ups of the database using the back-up
facility. The back-up should be kept in a
secure location well away from the SMS4DC
server.

The back-up may be used to restore the
database by copying the back-up file into the
SMS4DC DB folder and changing the name
of it to the original database name.

BacklUp
__1Bin
__|Border coordination results
_ DB
__| Effective &ntenna Heights
| Freauency Tables

Select Destination Directory 5[
Diirectories :
A
__lAntenna
__l&ntenna Library

Drivee : IT:\
TABDT_Soft\SMS40CY

o]

Cancel |
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11 Monitoring
11.1 ARGUS

[l 51154DC - Order Report = ]

General S etting I D ate and Time Setting I Result Setting I

Order Type : OF Select a Device by Double Click : [Last GSP-Order. 05; September 2008]
Order 1B ORO90A4T6020106433 EIE Meazsurement Unit(s)
Order Mame IDrderNameTest‘l -G Unit(Station) Name:: M<U1
- - M55_RMC: RESH'GMU nich
Eveoution Tope ; [putomatie ] B, MS5_AMC_PC: RSHO<Murich
Sub-Order Task. : |FFM ﬂ 5] M55_ST_TYPE: F
MSS_LONMG: 11615278
Measuremnent Parameter : Occupancy : Threshald: 5] M55_LAT: 47.135833
[ <Nane> [ ) % Device_01_01: ANT_ESME
e Nores ~1la -8 Device_01_02: ADD_ESME_DDF195
0 ol
Frequency “Nones Dt [t}
IF
A “Mares i | LU
Fhd
Abd ~ Receiver and Direction Finder Setting [ M1 ANT_ESME |
EM dwidth = IMHZ jv IF Bandwidth l RF dttenuati :
ardi andwidth: [150 4 - enuation: |0 4 -
Bearing - : —
Sub Audio Tone a0 TR IF Attenuation : | Marmal 2] Preampl. : | O ki
Prograrm = e v ; et
Pl Code Te0 Wiz | *] [iemadulation : | Frd i Meas. Time [mz]: |Default
Sound ID 0.0 kHz = Detectar : | Averags =] tade : | Namal 'I
Location Ehoan: m
: =
M of Meas Paitts Ifj[l‘l VI e
e et et e | Frequenicy List.. | | Transmitter List: I | Suppress st |
Latiude:fa7 [z ][oa” [oe3as | =l | =
Longivdefmt & =|f38 [550m

Create Order I

Figure 11.1.1: General Setting of a measurement order

SMS4DC displays the latest known configuration of the measurement system. In this tab. Also in
this screen selection of measurement parameters such as Level, Offset, Frequency, Audio, FM,
AM,...for creation of measurement order is possible.

SMS4DC: Order Report 5]
General Setting Date and Time: Setting ] Flesult Satting }

@ Defined Time Span

Start: [z003.0506 —= 120000 —=—
Step-[z003.0506 — 140000 —

" Perindic Measurement

¥ Measurement Continity

Figure 11.1.2: Date and Time Setting of a measurement order
In this 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 center 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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General Setting ] Date and Time Setting Result Setting ]

i~ Save Results as:

SMS4DC : Order Report =

tMeasurement Diescription :

" MaxHold
" Compressed Measurement Result
" Measurement Result during an Alarm
" Begin and End of an Alarm
" Measurement Result during and Compressed Measurement Besult outside an Alarm
o~
Seftings-
-
€ | Limit Line ¢ | Limit Line v

Figure 11.1.3: Result Setting of a measurement order

Result outside and Alarm.

In the final screen for creation of an ORM, the following selections are available:
Measurement Result, MaxHold, Compressed Measurement Result, Measurement Result during an
Alarm, Begin and End of an Alarm, Measurement Result during and Compressed Measurement

SMS4DC : Order Status 5]
Order MName Order State | SubOrder State | Comment ~
OR-081122-170334435-0.6ml  AMz Open Finished
OR-081122171735493-0.4ml  FM Open Finished
OR-0811221719481 44-0.eml - PM Open Finished
OR-081122172209317-0.0ml - AMS Finished Finished
OR-0811221733213130.«ml - CMRA InProcess  In Process
0OR-081122-175342844-0.«ml  CMR Finished Finished Errar 2008-11-22T718:02:00+03:30 ..
0OR-081122-180739080-0.4ml  CMR2 Open Finished
0OR-081124-202523930-0.#m  CMR-New Open Finished
0R-081126-173337385-0_=ml Lebanon-1 Open Finished
0R-081126-175216846-0 xml OrderMameT est] Open Finished
0OR-081208-210152744-0.«ml  Subdwdio-2 Finished Finished Result type not available for measurement. ..
OR-081208-211703127-0.eml  Levelblam Open Finizhed
OR-090206-173803234-0.2ml  Maual-Test Finighed Finighed This ig the result of Manual Test order whi...
OR-090402-211 32093405l OrderMameT estl Open Open
OR-090402-212624844-0_8ml OrderMameT est Open Open
ORH-081122-170334435-0.5ml - AMz Finished Finished
ORH-081122-171735493-0.xml  FM Finished Finished
ORH-0811221719481 44-0.xml P Finished Finished
0ORH-081122.180733080-0.xml  CMR2 Finished Finished
ORH-081124-2025623930-0.5ml  CMR-Mew Finished Finished
ORH-081126-173937885-0.5ml  Lebanan-1 Finished Finished
ORH-081126-175216846-0.8ml - OrderNameTest]  Finished Finighed w

Figure 11.1.4: Order Status

be one of the following: Open, In Process, Finished, Forwarded

The screen showing the status of all existing orders in the INBOX folder of ARGUS. The states might
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Figure 11.1.5 Stop
Order

The screen showing all
running or pending orders
ready to be stopped

SMS4DC : Stop Order A

— In Process/Fonwarded Order(s] :

Order | Mame
OR-081018-214055810-0. xml [EE=
OR-021024-234227-0wml OrderameT ezt
OR-081024-234228-0 =l OrderMameT est?

0R-030130-090504078-0 4l OrderMameTest3

Create Stop Order

¢ SMS4DC - [Monitoring Argus2]

B File Tools

= Slc | MM L E R =2 A

C:ARGU SUnboxVOR-081126-175216846-0.xml

Level(dBuVim) SUBORDER_TASK: SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR

60.00

53.88

Ready

96.0 98.0 100.0 102.0 104.0
Frequency(MHz)

Alt{m) : 1282 |Admin. Code : — Coz

106.0 108.0

Figure 11.1.6: A sample screen shot of a 2D (Freq., Value) display of measurement

results.

This option displays the resulted values as a 2D chart. The following figure is a sample screen shot of
a 2D display of measurement results, having Frequency as X-axis and Level as Y-axis.
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i5¢ SMS4DC - [Monitoring Argus2]
B Fie Tools
= & o il e R 2R

CIARGU SUnbox\OR-081126-175216846-0.xml
Level{dBp\Vim) SUBORDER_TASK: SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR

Il HH\ “Hl I

2008-11-26 17:53:00.529
2008-11-26 17:53:59.974

88.0 90.0 92.0 94.0 96.0 98.0100.0102.0104.0106.0108.0
Frequency(MHz)

Ready Alt{m) : 1282 |Admin. Code : —— Coz

Figure 11.1.7: A sample screen shot of a 3D display of measurement results.

3D View button of Toolbar of ARGUS Monitoring Results view, displays the resulted values as a 3D
chart.

355 SMS4DC - [Monitoring Argus2]
B Fle Tools
=i & o ik e | B2 A

2008-11-26 17:53:00.529 CAARGU SUnbox'OR-081126-175216846-0.xml
Time(sec.) SUBORDER_TASK : SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR

88 90.0 2. 96.0 9 100.0 106.0 108.0
2008-11-26 17:53:59.974 Frequency(MHz)

Ready Alt(m) : 1282  |Admin. Code : — Coz

Figure 11.1.8: A sample screen shot of a 2D Water Fall display of measurement

results
2D Water Fall View button of Toolbar of ARGUS Monitoring Results view, displays the resulted
values as a 2D chart having Frequency as X-axis and Time as Y-axis.
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Figure 11.1.9
Direction Finding

This option 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 @

91

Z
Quality[#] 200 160

Level[dBui /m]

190 g 170 -

Frequency(MHz] : |86.000000 |

Recording Date/Time : |2uug.1 208 210901671 j [ Tatal
1 aof 571

47



11-2 ESMERALDA

Figure 11.2.1
The screen for measurement
mission creation

By selection of this menu
item, it is possible to create
measurement missions
(orders) to be submitted to the
ESMERALDA  monitoring
software.

After selection of the desired
mission type then there will be
four more screens for further
parameters as shown in Figure
11.2.2 to Figure 11.2.5.

Select Monitoring Function and Monitoring Station

FBF :
FEM

FSF
SCT:
SFS

B EeNe e e 1ie Tie T e The The B0

TOR:
55
IBS :
ATR:
Cakd
Tt :

Manitaring function

Frequency Band occupancy with Fast scanning

: Frequency Band occupancy with Measurement
FSh :

Frequency Scanning occupancy with Measurement
Frequency Scanning occupancy with Fast scanning
Systematic Control of Transmitters

Specific Frequencies Scanning

Transmitter Docupancy Bate

Unknaown transmitters Scanning Searching
Unknown transmitters Band Searching

Field strength measurements along a route

Channel Analysiz and Measurements

T Meazurements

Monitoring station

tdd | Delete Edt |
18] | N ame | Longitude | Latitude
1 g1l 051E1122 3EM3344
2 ms2 052E1111 3EM0222
3 ms3 053EM0 3EMO0107
<
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Figure 11.2.2
Step 1 of the parameter definition
for the missions

FBF
FEM
FSid
FSF
5CT
5F5
TOR
uss
=5
ATR
CAl

Source station :

Data hase VI

{00 €00 400 0 €0 ) 0
=

Step 1 | Step 2 I Step 3 | Step 4 | Header Send
~ Manitoring function

: Freguency Scanning occupancy with Fast scanning

TWM

: Frequency Band occupancy with Fast scanning
Frequency Band occupancy with Measurement
Frequency Scanning occupancy with Measurement

: Systematic Control of Transmitters

: Specific Frequencies Scanning

: Transmitter Dccupancy Hate
Unknown transmitters Scanning Searching
Unknawn transmitters Band Searching
Field strength measurements along a route

: Channel Analysis and Measurements

T4 Measurements

function | station creation

Monitaring | Source | DaterTime of mission | Monitoring

Monitaring | Monitoring
station station
longituce latitude

Date/Time of mis

station beginning

| |

FEF G 2010M0/2917:36:24 . me1 OS1E1122 | 35M3344 | 2010M028 173

Add | Chamgel Delete I

Sub-Band(s]

frequency
(Hz)

Continuous

Detection
threshald
(cBuv)

heasurement
antennia
iclentifier

Transmiszion
designation

Figure 11.2.3
Step 2 of the parameter definition
for the missions

Date and Time settings

tonitoring station

requency Band occupancy
Step 1 Step 2 | Step 3 | Step 4

| Header Send

Mame : [ms11

Longituda:lﬁ E - IT 22
Latitude : ITWITIAM_

Migzion D ate/Tim

Beginning date: [{[/29/2M0 ——  Beginning fime :| 5:36:24 PM —
Ending date - | 10/29/2010 = Ending time ;| £:36:24 PM —

Monitoring | Source | DatedTime of mission
function | station creation

Monitaring | Monitaring .
Maonitaring station station Date/Time of mis

S longitude latitucle: ST

FBF G 201010/2917:36:24

| |

ms11 051E1122  35M3344 201010529173
|

Add I Change Delete

Sub-Band(s]

Start End Continuous Detection Transmission Measurement
frequency | frequency |sub-band scanning | threshold designation antenna
Hz) Hz) step (Hz) (dBuy) B idertifier
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Figure 1 1 2 4 n : Frequency Band occupancy with Fast scanning
o oo Step 1 I Step 2 Step 3 I Step 4 Header Send
Step 3 of the parameter definition 1

 Measurements —————— — Measurements tolerance

for the missions it {dec)
I MU measurements A modulation rate [%] :

[~ Ditection Finding Frequency : kHz vl
Fhd dewiation kHz vl
I~ Location

et

= TV Measurzment

Alert instruction | Message to operatar -
[~ TV Pratection Detections before masking : 3:

M asking duration [mn] : 3:

Monitoring | Source | DatedTime of mission | Monitaring M°”"9“”g WG DatedTime of mis
function | station crestion station s SE i beginnin
longitude: latituce: d 9

FBF G 201010729 17:36:24 m=11 D51E1122  35M3344 2010M0/291731
|

Add | Changel Delete | Sub-Band(s]

Continuous Detection

Transmizsion

freguency BB | oo
(Hz) (dBuv) &

Measurement
antenns
identifier

Figure 1 1 2 5 requency Band occupancy with Fast scanning
oo

“ie Step 1 Step2 | Stepz  Stepd | Header Send |
Step 4 of ?hei parameter definition e et ] -
for the missions Repetition interval (mn) : l—

Occupancy parameters based on ITU-R 5,182
Occupancy rate reliability [7] m
Occupancy rate resolution [mn] lﬁ
Sample lype W
Communicatior time (mn] m

Representation
’V I Syrthesis I Historical [ Stalistics ‘

Monitoring | Source | DatedTime of mission | Monitoring Wiletieing) it

a o DiaterTime of mis
3 3 a station station P
function | station creation station emi \etitucle beginning
FBF G 201010529 17:36:24 ms11 051E1122 | 35M3344  2010M0/2917:31

Add | Changel Dielete Sub-Band(s]

Start Endl Continuous Detection P Measurement
Transmission
frequency | frequency |sub-band scanning | threshold e —— antenna
[Hz) Hz) step (Hz) [dBUY) Y ideritifier
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302/ SMS4DC_THALES Requests
Astzclients DA TUAS MSYMonitoringy THALE 55M acrosA\SFS54071 22007 req
Create Check Filz |

Header : Specific Frequencies Scanning

Monitaring | Mission | DateTime of mizsion _— . Monrtgnng Monrtgnng DatedTime
) S ) Monitoring =station station station L )
function arigin creation s . miszion begir
longitude |atituicle
SFS L a7 220 09:55:13 Shi200 00owys129 | 47MO357  OFM 272009
| | 2
Meazurement station parameters
lArea Azimuth 1 azimuth2 | Transmizsion Posrt!ve tolerance on Nega’.ﬂvetolerance
diameter (Deg) (Deg) esionation field strength on field strength
rkm) 4 4 4 measurement messurement
10 g ] 35099 BHO0F3E-- 20 20
Sub-Band(s] : 4
Detection .
S | SORUSMANE | sep | st | [T | Mesnaerent
(dBu') g
89300000 9300000 27 100KF3E--
91700000 91700000 27 100KF3E--
95000000 §5000000 r 1 00KF 3E--
107700000 107700000 r 1 00KF 3E--

Figure 11.2.6 Screen for creation of a Check file based on a Request file
Check list creation based on request which comes from monitoring system

202 SMS4DC_THALES  Check Files

ient\DAIT UNSMS i THALE' T\D71218AA00.chk
Heade: : Systemalic Control of T
Montoring | Source | DatefTime of mission | Monfering | M2M2NNg | MOMROMING | pye e ot mission | Deteflime of mission | Required Graph Oeeupancy rate | ey Azimith Hek
station | station and level measurement | measu
function | station creation station beginning ending messurements | representation instruction
Iongitude latitude resolution (mn) tolerance (Deg) toleran:
SCT G O7TAZAS 11:56:57 | SM200  QOOWS124 | 47M0356 | D7AZA9 1154 OTAZ2011:54 u o 10 200
4
Station_Frequency Data : 7
Maminal P Nominal Fiedd Positive field Megstive field Detection N Directivity of Meazuremen
Mf:zf{;’gfm T:::;T’;Sfr T&“S’{Dz‘:’ T’I‘;"‘fma frecuency 'gzzf’::ffu'a” azimh | strenoth strength strength threshold Ba"ﬂ;‘;“"” transmiting | Polarization | anterna
£ (Hz) 3 (Do) (sBuiin) measurement measurement (dBuY) antenna identifier

1 ALOUETTE 0DOWS931  46MS405 92600000 | 300KF3E- | 2093 1264 50 50 20 300000 v B

2 EUROPE2  0DOWSD18  47MO252 95000000 | 100KF3E- | 1443 1361 50 50 20 100000 v Bl

3 MANTES | ODIW3D0  47MIS00 | SE100000 | 256KF3E- | 2926 1479 50 50 20 300000 v 561

4 HITOUEST  00OWS018 47MO252 100500000 100KF3E-- 1449 1361 50 0 20 100000 i SG1

5 RIBOU1 00OAS01E 47MD252 104300000 100KF3E-- 1449 1071 50 0 20 100000 i SG1

B EUROPET 00OWS018 470252 104700000 100KF3E-- 1449 136.1 S0 0 20 100000 i SG1

7 FRANCE 00OVYE018 47MD252 105900000 100KF3E-— 1449 136.1 S0 50 20 100000 v SG1

ETH|

Figure 11.2.7 Screen for Viewing the Check-list files
This menu item is used for displaying the content of check files. This Figure shows
an example of a check file for SCT mission.
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45 SMS4DC_THALES Results
Load Ateclient\DATUASMS \Monitoringh THALES \M acros\SCTA071 219AA00 res

Header : Systematic Control of Transmitters

Monitoring | Mission | Date/Time of mission - " o) oon) DratelTime of Date/Time of Graph Measured noise
function arigin creation ) SEEm sta_t\on S migzion beginning | mission ending represertation lewvel (dBuv)
Iongitude latituce:
I SCT G 07H2M911.56:57 Sh200 00005129 47NO3ST | 07HM2M9 1204 07H2M9 1206
Measurement list : 13
2 Measured | Measured Measured o Measured Measured Measured Me
Mﬁ:z;’;’;‘f“ Transmitter idertifisr D:‘;ggt";nuf transmitter |transmiter | Location mark 're'::::gﬁ'i(zj azimuth D;Z::fy";:;‘:f’ banhwicth (beta | bandwicth (x oB | modulation rate | fre:
longitude | Iatitude (Deg) methad) (Hz) methad) (Hz) (3%) drift
1 ALOUETTE
2 EUROPEZ
3 MANTES STE LUCE
4 HITOUEST
a RIBOLM
] EURCPE!
FRAMNCE INFO
07213 12:04 105306251 364 g TEIT 95152 7 1
71218 12:04 104638965 387 8 83098 105338 el 2
o7n2ng12:04 104289915 356 g 97135 106054 23 3
071219 12:04 100500262 357 g 100325 107161 35 4
071219 12:04 94999957 354 g 99153 106705 24 3
07213 12:04 92799954 361 7 150376 217773 9 4
o]

Figure 11.2.8 Screen for Viewing the Result files
This menu item is used for displaying the content of result files. This Figure shows
an example of a check file for SCT mission.

ihe SMS4DC_THALES Occupancy Rates

Atsclient\DATUASMS \Monitoring\THALES\Macros\TDR\071219AAD1 .occ
Détection de fréquences [ Esmeralda XE : Nb 1 : Voie 1]
Date de début  19/12/07 - 14:58:02 Date de fin  13/12/07 - 15:01:12
from: o from: t0: from: t0: from: to:
Tranche horaire 19207 | 19M2m7- | 1smawr- | 1sm2e7- | temen- | tsmzer- | emzer- | 1em2m7-
14:58:02 14:59:01 12:59:01 15:00:01 15:00:01 15:01:01 15:01:01 15:01:12
Canal Taux global | Temps moy. | Temps max. | Temps min N‘V[E;;mrgax N“’[e;é'ﬁ"”;'y Taux Précision rel. Taux Précision rel. Taux Précision el Taux Précision re
92500000 WHz [ 000000 | OCODOD | 000000 | 270 00 0 10000 [ 10000 0 10000 [ 10000
Inconnu [ 82800000 34 000016 | 000032 | 000000 530 853 34 3388 40 5213 2 3088 [ 10000
95000000 WHZ [ 000000 | OOOLDD | 00ODO0 | 270 00 0 10000 [ 10000 ] 10000 [ 10000
Inconnu [ 95.000000| 100 00:0303 | 00:03:03 0 650 690 100 247 100 31 100 P [ 10000
96100000 WHz [ 000000 | OOORDD | 00OD00 | 270 00 0 10000 [ 10000 ] 10000 [ 10000
Incanny [ 98100000 [ 000000 | ODORDD | 000D00 | 4270 00 0 10000 [ 10000 ] 10000 [ 10000
100,500000 MHz 0 0DODOD | DOOEOD | 00OOOD | 4270 0o 0 10000 0 10000 0 10000 0 10000
Incennu 100 000303 | 000303 | 000000 620 585 100 217 100 3 100 2157 i 10000
104.300000 MHz i 000DO0 | OOODOD | 00OOOD | 270 0o ] 10000 i 10000 0 10000 i 10000
Inconnu | a7 000048 OOO1ET | 0000 700 748 100 217 20 3318 100 2157 i 10000
104.700000 MHz i 000DO0 | OOODOD | 00OOOD | 270 0o ] 10000 i 10000 0 10000 i 10000
inconnu | 100 000303 | OO0303 | 000000 630 740 100 217 100 331 100 257 i 10000
105300000 MHz [ 000000 | 000000 | 0DODO0 | 4270 00 ] 10000 [ 10000 o 10000 [ 10000
Inconnu | 100 00:0303 | 000303 000000 690 730 100 247 100 3131 100 2157 [ 100.00
L1 |

Figure 11.2.9 Showing Occupancy Rate
This Figure shows an example of the content of occupancy file for TOR mission.

35 SMS4DC_THALES Requests

AAtsclient\DAITUNSMS\Monitoring\THALE 5\Macros\SCTA07122001.req

Header : Spstematic Control of T

- - . . Monitoring | Monitoring . . . OCcupancy
Munrln.rlng MIS.SI.DI‘\ DatesTime of mission Manitoring station station S .Da?ha.ﬂ'lme Df. DE‘h.E.'TImE l?f Required Graph ) e
function arigin creation , ; mizsion beginning | - mission ending measurements representation
langitude |atituicte resolution |
SCT L O7M 2420 09:33:22 SMz00 OOMRAS129 | 47MN03S7  OFA 2020 093 0812520 09:31
| [
M t station h

Positive tolerance on | Megative tolerance
field strencth on field strength
measurement measurement

] 359.9 SHOOF 3E-- 20 20

Azimuth 1 Azimuth 2 | Transmission
(D) (D) designation

Sub-Band(s] : 1

Start frequency | Stop frequency DECEER Transmizzion Meazurement

(Hz) (Hz) S S () tT;?:\?;d designation | antenna identifier

&8000000 103000000 =7 1 00KF3E--

Figure 11.2.10 View Request files
This Figure shows an example of the content or request file for SCT mission.
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g THALES1]

W &0 WMl Wm0 e mRR

Directiondheig)

T

003 022 104.0

tsclient DITUSMS Monitoring THALESH

T
5.8

Figure 11.2.11 Graphical display of the measurement results
This Figure shows an example of the results for a UBS measurement.

Figure 11.2.12
Direction Finding

Screen for displaying and/or
exporting the results of a
direction measurement

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).

Direction-Level

Direction[dzg.]

36.2

Cuality[%)

340 380 M

210 150
200 g5 & q79 160

Level[dEul/m)
348

Frequency[MHz] : |89_298485 LI

]
Google Earth
Export/Display

Recording D ate/Time :Ig;rﬂ 2497244 ;l

10f1 [~ Total
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JRETE]

File Edit Wiew Tools Add Help

Fiy To. |Fmausim | oiections |

Fiy to .., Tokyo, Japan

g s

il

0 & my Paces.
= & &3 Temoorary Places
16 &0 SMS4DC_THALES.071218AA01_EN
& su200
& _07/12/18 17:58_105.506191MHz
o _0712/19 17:58_104.699887MHz
S 071219 17:58_104.300224NHz
S _0TAZA9 17:58_100.498518NHz
& _07/12/18 17:58_94.999911MHz

Date/Time Frequency

B

g

o el Cholet

Figure 11.2.13 Screen for displaying the results of a direction measurement on

Google Earth

I

Fie Edt View Tools Add Help

Fiyto e.g., Tokyo, lapan

L] & Ky Places
- ¥] €9 Temporary Places.
16 9 SMS4DC_THALESTOE_VU_GON_U
A su00
s _0S/07116 15:16_120.000000MHz
S 0900718 15:18_152.909007NHz
s _0SI07MG 15:19_184.000001NHz
S 090718 15:16_135.000002MHz
2151 &3 S11S4DC_THALES:0T1219AA01_EN
A sw00
S 072N 17:58_105.206191NHz
o _0THM2ZM9 17:58_104.699887NHz
So _07H2ZMS 17:58_104.300224NHz
S _0TH2M3 17:58_100.49981 8N Hz
o _0TM218 17:56_84 989911 HHZ

d ey

Figure 11.2.14 Screen for displaying the results of two direction measurements

on Google Earth

It is also possible to load and display different measurement files.
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SMS4ADC_ THALES ATR Files

Shksclienth DN TUASMS M anitarings THALES Sk acros'W A TR0 1 2201 33 atr

Header

Property

b onitoring Station ; | SHM200 Emin : |1l] 252
Tranzmitter identifier ; | EUROPEZ2 Emem = IV J5 8
Frequency(MHz]: | 95000000 width: 1 =
Mumber of Records : | 7 e =
Load 4TR File | | Save as... |

Figure 11.2.15 Screen for displaying and/or converting the results of an ATR

mission

This Figure shows an example of the results for an ATR mission.

Figure 11.2.16
Showing an ATR mission on
Google Earth
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11-3 Others monitoring systems

SMS4DLC : Order Report

General Setting I Date and Time Setting I Result Setting |
Order Type: OF
Order ID - QR 40427 144326562

Order Mame : |OrderMameT estl

Fixed Frequency : ISS.S MHz 'I

Frequency Range
Execution Tppe : [Automatic T Start - [B8.0 MH
B == 2=
Sub-Order Task IFFM 'I Stop: [102.0 MHz =
Measurement Parameter : Oocupancy : Threshold StepWidth: [100.0 kHz ]
Level > ||<M hal |l U I
SvE Tj<Nane> — Mo of keas. Faints: | 501 o
T || <Mane> x|jo .
= = feasurement Losation, ————
1| <Maone> bl LLatitude : I ¥ I
| <Mane> 1o Longitude : E e I
LY

Rieceiver and Direction Finder Setting

K

IF Attenuation : | Marmal Freampl. - | Off

tdeas. Time [ms]: |Default
Mode INDrmaI hd

|4

Demodulation : | Fi

Detectar : |Peak

IFSpan: [ 250 kHz

ol (|

IF Bandwidth: [120 kHz = RF Attenuation IAuto |

| Frequency List... I Tranzmitter List... || Suppress List... I
| = l =]

Figure 11.3.1: General Setting of a measurement order

AM,...for creation of measurement order is possible.

In this screen selection of measurement parameters such as Level, Offset, Frequency, Audio, FM,

SMS4DC : Order Report

General Setting Date and Time Setting | Result Setting I

+ Defined Time Span

Stat:[140517 == [120000

Stopi 140517 =5 [14.00.00

EEIEL

" Periodic Measuement
Star [ate Gtop Date:
—] —] Sundap
= = Mondiay
. Tuesday
Dy Stop: wednesday
[ il Start : Thuraday
8 — | F [l = Friday
1zoo00 = : — ||| 5 aturday
(gl Dzl Start + 0zonon =S

¥ Measurement Continvity

Iriterval s Duration :

|oonoo == > Jooaocon =

Create Order |

Figure 11.3.2: Date and Time Setting of a measurement order

period, can de defined.

In this 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 center 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
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SMS4DC : Order Report E|

General Setting | Date and Time Setting Fiesult Setting |

Save Fesults as:

' Measurement Result

" MaxHold

¢~ Compressed Measurement Result

= Measurement Fesult during an Alaim
¢ Begin and End of an Alarm

' Measurement Result duing and Compressed Measurement Result outside an Alarm

) Text
— Setling
Compress Time [ntemal: 110 min 'l ‘
Ailarm by Oyvershoot Ailarm by U ndershoot
) mif ) Off
€ Lt 4 lue 1] IdBuV K £ Limit alus 1] IdBuV 'l
o Limit Line... I j (" Lirnit Line.. I j
| Eount for Triggering Alamm : (1 ‘

Measurement Description :

Create Order

Figure 11.3.3: Result Setting of a measurement order
In the final screen for creation of an S2M, the following selections are available:

Alarm, Begin and End of an Alarm, Measurement Result during and Compressed Measurement
Result outside and Alarm.

Measurement Result, MaxHold, Compressed Measurement Result, Measurement Result during an

SMSADC : Order Status

Order Mame Order State | SubOrder State | Comment

OR-140425-153417750-0 x| OrderMarmeTestl  Open Open

Figure 11.3.4: Order Status

states might be one of the following: Open, In Process, Finished, Forwarded

The screen showing the status of all existing orders in the INBOX folder of monitoring system. The
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Figure 11.3.5 Stop

Order —In Process Orderz) :

The screen showing all running Dvder [ Name |
or pending orders ready to be OR-021012-214055810-0.sml  Temp

stopped OR-031024-234227 -0l OrderMameT est]

OR-03071 30-090504079-0.sml - OrderMameT est3

| Create Stop Order I

_

FE @ AN R

= i i P

Figure 11.3.6: A sample screen shot of a 2D (Freq., Value) display of measurement

results.
This option displays the resulted values as a 2D chart. The following figure is a sample screen shot of
a 2D display of measurement results, having Frequency as X-axis and Level as Y-axis.
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Figure 11.3.7: A sample screen shot of a 3D display of measurement results.
3D View button displays the resulted values as a 3D chart.

1] 3 8 L "o

2008-11-28 1783 5974 FregquentyHz]

= I =

Figure 11.3.8: A sample screen shot of a 2D Water Fall display of measurement

results
2D Water Fall View button of Toolbar displays the resulted values as a 2D chart having Frequency as
X-axis and Time as Y-axis.
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Figure 11.3.9
Direction Finding

This option 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.] N
122 350 10

340 20

 Level
% Quality

Gualitu(+] 200 190 170 160 Level[dBL)
94 8 59.3
Frequency[MHz] - [38.500000 |
Recording Date/Time : |2uus.ng.u4 15:00:16.991 ﬂ [ Total
[ 1 af 45
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Figure 11.4.1: Coverage zone of selected monitoring network based on various
monitoring tasks
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Figure 11.4.2: Location zone (AOA) of selected monitoring network based on
location uncertainty
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Figure 11.4.3: Location zone (TDOA) of selected monitoring network
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Figure 11.4.4: Rx Coverage Area (Maximum Field Strength)
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Annex 3-Task-oriented Index for the SMS4DC User Manual

Description of task or sub-task

SMS4DC User Manual Reference

Introduction and background

1.1. Background

1.2. Objectives of SMS4DC software

1.3. Features of SMS4DC software

1.4. Structure of SMS4DC software

1.4.1. Core of SMS4DC software

1.4.2. Shell and external elements of SMS4DC
software

System installation and operational
requirements for SMS4DC

2.1. System requirement

2.2. Setup

2.2.1. Setup on a multiple-client network
2.2.2. Single — user Setup

2.3. USB Hard lock setup

2.4. Directory structure of SMS4DC

2.6. Local database migration

2.7. Customization of administrative functions

Creating Reference files, tables and libraries

1.6. Database structure of SMS4DC

1.7. Utilized reference materials from ITU
3.4.2.5.1. Antenna Editor in Tools menu of
DEM view

6.6. New antenna definition

6.10. Modification of a frequency allocation 232
6.11. Addition of footnotes 232

6.12. Definition and modification of frequency
arrangements

Setting up System and Database Security

3.1. Program start

2.5. Security

3.2. Definition of User-ID and Password
6.4. Restoring backup

6.7. User account management
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Description of task or sub-task

SMS4DC User Manual Reference

Using the Geographical Information System

1.5. Geographical information systems of
SMS4DC software

1.5.1. Vector maps

1.5.2. Raster maps

6.3. Changing of DEM map

6.16. Importing a vector file and depicting on
map

Using the Vector Map 3.3. Vector map view
3.3.1. Option menu of vector map view
3.3.2. Help menu of vector map view
3.3.3. Toolbar of vector map view
Using the DEM 3.4. DEM view

3.4.1. Toolbar of DEM view

3.4.2. Menus of DEM view

3.4.2.1. File menu of DEM view
3.4.2.2. View menu of DEM view
3.4.2.3. Window menu of DEM view
3.4.2.4. Help menu of DEM view

Description of task or sub-task

SMS4DC User Manual Reference

Using the Calculation, Profile and Tools
menus

3.4.2.5. Tools menu of DEM view

3.4.2.5.2. 2D View/Contour item in Tools menu
of DEM view

3.4.2.5.3. 3D View item in Tools menu of DEM
view

3.4.2.6. Calculations menu of DEM view
3.4.2.6.1. Effective height calculation in the
Calculations menu

3.4.2.6.2. Intermodulation calculation in the
Calculation menu

3.4.2.7. Profile menu of DEM view

Using the Propagation tools

3.4.2.9. Propagation Models menu of DEM view
3.4.2.9.1. Menu of propagation models, P.618
propagation model

3.4.2.9.2. Tools menu of area calculation
window

3.4.2.10. Vectors menu of DEM view

6.5. Path profile extraction

6.9. Field strength calculation
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Description of task or sub-task

SMS4DC User Manual Reference

Frequency Assignment and Interference

Interference: Fixed service

Interference: Fixed and Mobile services

Interference: Broadcast service

Interference: Earth stations

Interference: Intermodulation interference
calculation

3.4.2.11. Frequency Allocations menu of DEM
view

3.4.2.13. Interference menu of DEM view

6.1. Establishing a station

6.2. Finding station

6.13. Frequency assignment

6.14. Interference calculation

3.4.2.13. Interference menu of DEM view
5.4. Interference of stations in Fixed services on
each other above 1 GHz

3.4.2.13. Interference menu of DEM view
5.3. Interference of stations in Fixed and Land
mobile services on each other

3.4.2.13. Interference menu of DEM view
5.1. BC to BC interference calculation procedure
5.2. BT to BT interference calculation procedure

3.4.2.13. Interference menu of DEM view

3.4.2.13. Interference menu of DEM view

Frequency Co-ordination

3.4.2.12. Coordination menu of DEM view

Frequency Co-ordination: Broadcasting
services ST61

3.4.2.12.2. ST61 sub-menu of DEM view

Frequency Co-ordination: Broadcasting
services GE84

3.4.2.12.1. GE84 sub-menu of DEM view

Frequency Co-ordination: Broadcasting
services GE89

3.4.2.12.3. GE89 sub-menu of DEM view
3.4.2.12.3.1. GE&9 Interference sub-menu of
DEM view

Frequency Co-ordination: Broadcasting
services GE06

3.4.2.12.4. GE06 sub-menu of DEM view
3.4.2.12.4.1. GEO6 Interference To sub-menu of
DEM view

3.4.2.12.4.2. GEO6 Interference From sub-menu
of DEM view

Frequency Co-ordination: Fixed and Mobile
services (Bilateral and multilateral
agreements)

3.4.2.12. Coordination menu of DEM view
3.4.2.12.5. Agreement item in Coordination
menu of DEM view

Frequency Co-ordination: Earth stations RR
Appendix 7

3.3.1.1. RR Appendix 7 item in Option menu
3.3.1.2. RR Appendix 7 (GIBC) item in Option
menu

3.4.2.12.6. Border coordination item in
Coordination menu of DEM view

Frequency Co-ordination: HCM Agreement

3.4.2.12.7. HCM Agreement item in
Coordination menu of DEM view

Frequency Co-ordination: ITU notification

6.17. Production of BR electronic notices

Frequency Co-ordination: Importing data
from BR-IFIC (Terrestrial Services) and BR-
IFIC (Space Services) on DVD-ROMs.

6.8. Importing information published by ITU-
BR
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Description of task or sub-task

SMS4DC User Manual Reference

Administrative database and Licensing

System

3.4.2.8. Database menu of DEM view
4.1. Hierarchical administrative levels
4.2. The level of Administrative Data
4.2.1. Context menu in the level of
Administrative Data

6.18. Customization of SMS4DC

Data entry:

Owner

4.3. The level of Owner
4.3.1. Context menu in the level of Owner

Data entry: License 4.4. The level of License
4.4.1. Context menu in the level of License
Data entry: Earth Stations 4.5. The level of Earth Station

4.5.1. Context menu in the level of Earth Station
4.6. The level of Beam

4.6.1. Context menu in the level of Beam

4.7. The level of Group

4.7.1. Context menu in the level of Group

Data entry:

Stations (LM, F, B)

4.8. The level of Station
4.8.1. Context menu in the level of Station

Data entry: Equipment 4.10. The level of Equipment

4.10.1. Context menu in the level of Equipment
Data entry: Frequency 4.11. The level of Frequency

4.11.1. Context menu in the level of Frequency
Data entry: Antenna 4.12. The level of Antenna

4.12.1. Context menu in the level of Antenna
Data entry: Receiver 4.13. The level of Receiver

4.13.1. Context menu in the level of Receiver
Data entry: Allotments and Contours 4.14. The level of Allotment

4.14.1. Context menu in the level of Allotment
4.15. The level of Contour
4.15.1. Context menu in the level of Contour

Database Manager- Entering the existing
data to SMS4DC

Annex 1- Database Manager

Billing and invoicing

4.9. The level of Billing History

4.9.1. Context menu in the level of Billing
History

6.15. Billing in SMS4DC

2.7. Customization of administrative functions
6.18. Customization of SMS4DC

Monitoring- ARGUS

3.4.2.14.1. ARGUS menu

3.4.2.14.1.1. Respond to Order sub-menu of
ARGUS menu

3.4.2.14.1.2. GSP Order sub-menu of ARGUS
menu

3.4.2.14.1.3. ORM Order sub-menu of ARGUS
menu

3.4.2.14.1.4. Order Status sub-menu of ARGUS
menu

3.4.2.14.1.5. Stop Order sub-menu of ARGUS
menu

3.4.2.14.1.6. Draw Output sub-menu of ARGUS
menu

3.4.2.14.1.7. Toolbar of ARGUS Monitoring
Results view

Monitoring- ESMERALDA

3.4.2.14.2. ESMERALDA menu
3.4.2.14.2.1. Check-list Generation/Mission
Creation sub-menu of ESMERALDA menu
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3.4.2.14.2.2. Check-list Generation/Requests
sub-menu of ESMERALDA menu
3.4.2.14.2.3. Check-list Generation/Requests
(Automatic) sub-menu of ESMERALDA menu
3.4.2.14.2.4. View/Check-list sub-menu of
ESMERALDA menu

3.4.2.14.2.5. View/Results sub-menu of
ESMERALDA menu

3.4.2.14.2.6. View/Occupancy Rate sub-menu of
ESMERALDA menu

3.4.2.14.2.7. View/Requests sub-menu of
ESMERALDA menu

3.4.2.14.2.8. Draw Output sub-menu of
ESMERALDA menu

3.4.2.14.2.9. Show ATR sub-menu of
ESMERALDA menu

Monitoring- Others

3.4.2.14.3. Others menu

3.4.2.14.3.1. Respond to M2S Order sub-menu
of Others menu

3.4.2.14.3.2. S2M Order sub-menu of Others
menu

3.4.2.14.3.3. Order Status sub-menu of Others
menu

3.4.2.14.3.4. Stop Order sub-menu of Others
menu

3.4.2.14.3.5. Draw Output sub-menu of Others
menu

3.4.2.14.3.6. Toolbar of Others Monitoring
Results view

Monitoring- Network Planning

3.4.2.14.4. Network Planning menu

3.4.2.14.4.1 Coverage Zone sub-menu of
Network Planning menu

3.4.2.14.4.2 Location Zone (AOA) sub-menu of
Network Planning menu

3.4.2.14.4.3 Location Zone (TDOA) sub-menu
of Network Planning menu

3.4.2.14.4.4 Rx Coverage Area sub-menu of
Network Planning menu
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