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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 fibre
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
desk-top PC (2 GHz clock, 512 Mb RAM, 3 GB hard disk) could be used for a single
user or workstation. For better performance, will require a considerably higher
specification (3 GHz clock, 2 GB RAM, 10 GB hard disk). All configurations will
require: Visual Display Unit 1024 x 768 resolution (OpenGL capable), DVD drive,
colour printer.

Operating System
Depending on the configuration:

Single User or Network Workstation: Microsoft Windows 2000 (SP4),
Windows XP (SP2) or Windows Vista
Network Server: Windows 2000 server edition or Windows XP server

Other software
All configurations will require:

» Microsoft Office version 2000 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 licence 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.

24 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 licence applications and licence 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 licences have sufficient information about licence
requirements and fees.

25 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

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



frequency co-ordination, arrangements should be harmonized with neighboring
countries. Arrangements for 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, GES9
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.

3.3 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 or a
colour scale. 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 (dBuV) to field
strength (dBuV/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:
e Distance: gives the distance between the end points of a line or total length of
the polylines.
e Area: if a Polyline encloses a polygon (beginning and end points are the
same), the enclosed area is measured.
e Azimuth: calculates the angle with respect to North of the line, as measured
from the beginning point.
e 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:
e Profile: shows the terrain height profile along the line or polyline.
e Fresnel zone: (for line only) shows the terrain height profile and the Fresnel
zone clearance between beginning and end points.

4.5 Vectors menu

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

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

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

e 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
51  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 colours on the Digital Elevation Map.
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Table 5.2.1

Analysis type Network Processor
o e > e
Propagation Models 51 (g[8 11:\;[:13 Best
E 3
a = Strength Server
Free Space Y |Y|]Y |[N|N Y Y
Line of Sight Y |Y|Y [N |N 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 |NJ|Y [N |N Y Y
ITU-R P.526 (by diffraction) N | N|N]Y |N N N
ITU-R P.526 (Smooth Earth) N |N[NJ|Y |N N N
ITU-R P.452 N N |N|Y N N N
ITU-R P.530 N [N |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 licence contains the details of the Owner, Licence(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.
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The database has a hierarchical structure:

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 Licences. A Licence 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 Licence printing is at the Licence 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:

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

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

e 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;

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

e 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
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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.

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

e FEach 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.

e 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.

e 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
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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 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).

75 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, GE89, and
GEO06 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.
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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
SMS4DC has the co-ordination tools required for:

Broadcasting service (Regional Agreements):

e Analogue Sound Broadcasting (GE84 Agreement)

e Analogue Television (ST61, GE89 and GE06 Agreements)

e Digital Sound Broadcasting (GE06 Agreement)

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

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

e 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.
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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.

FXLM2BCBT (Affected Admin)/TX FXLM: identifies by a coordination contour
(defined in the GEO6 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 GE06 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).
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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.

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:

o itsuse is likely to cause harmful interference;

o it will be used for international communications;

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

e its use is subject to a coordination procedure (Article 9);

o 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:
TO1, TO2, T11, T12, T13, T14, TBI1, TB2, TB3, TB4, TBS, G11, G12, G13, G14,
GS1, GTI1, G02 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.
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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.

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;
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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.

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
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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"

Order Task: The following types of measurements are available

0 Frequency List Scan
Transmitter List Scan
Scan

DScan

O O O o

FFM (Fixed Frequency Measurement)
0 Sweep

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 O O O O o o o o o o 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".
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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.

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.
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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

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.

22



- 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

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

o
(0}
o
o
o

Frequency List Scan

Transmitter List Scan

Scan

DScan

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.

(0}

O O O O O OO OO oo o o o

Level
Offset
Frequency
IF

Audio

AM

FM

PM
BandWidth
Bearing
Sub Audio Tone
Program

PI Code
Sound ID

Location
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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.

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.
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Annex 1-System requirements

Minimum Recommended
e Pentium III processor with 1 GHz « Pentium IV processor with 3 GHz clock
clock speed or more;
e speed; « 1 Gigabytes Random Access Memory
e 256 Megabytes Random Access (RAM);
Memory (RAM); + Hard Disk Drive with a minimum of 10

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

e CD Drive;

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

e Color Inkjet or Laser printer;

e Graphics adapter with OpenGL
support;

Gigabytes free available for installation;

+ DVD Drive;

+ SVGA Color Monitor capable of 1024 x
768 pixel resolution;

« Color Inkjet or Laser printer;

« Graphics adapter with OpenGL support;

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

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

setup on network;

e  Windows 2000 server edition or Windows XP server for server in case of

setup on network;

e Microsoft Office 2000, 2002 and 2007 or later
e Adobe Acrobat PDF reader version 6 or later

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

dpi).
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5-3

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)

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

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.

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.
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10
10-1

10-2

10-3

11
11-1

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
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1 Graphic Information System

Figure 1-1
International Digital
World Map (IDWM)
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e Country borders
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GE84, GE89, GE2006.
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Figure 1.2 .
The Digital Elevation | o= es5:0° ow. =~
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 colour-scale
and shows the Swiss border
and surrounding countries.
The colour-scale altitude is
shown in the legend.

The DEM menus and
toolbars access the main
engineering,  assignment
and coordination tools.

Figure 1-3

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_aGL : 0.0 m
Power : 10,0 Wieirp)
Class of Stakion : BC
Ernission : SkS0F3E--

™ [Azimuth ; 40,882 °
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i
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2 Propagation calculation results
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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.

Bourgogne

Eran crr?e-Co mte

Googlel

Eye alt ‘256 66 mi

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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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
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’Allocaton of the bands 1 560-1 859 MHz, 1 610-1 6455 MHz and 1 B46.5-1 660 MHz to the fired service on a primary basis is limited to the existing fived stations. No more frequency will be :l
fi .

Figure 3-1: Draw Frequency Allocation Chart
Example of a National Chart for 1500-1600 MHz, showing a National Footnote

Figure 3-2 el
National Frequency Allocation | || === = P R
. s Puavinin] | [FOVALE3 HE T 800 P D R B R A R
Chart: sub-band editor P e P
= o =] G
i . [0 PTG WAL T s D = fEasEs

The editor enables national sub- = 2

bands to be created for specific ! ot

service and with Primary or P P —

Secondary category of service - C
= 5

status E 3
i £l

Figure 3-3 Mational Footnets e

National Frequency Allocation Footrote o - [GUIT

Chart: national footnote editor Footnota Teat

ion of the band: 1 550-1 559 MHz. 1 6101 B45.5 MHz and 1 64651 660 MHz =]
1ot foed services on & peimary baais is Bmited to the esdsting faed dations. Mo mone
requency will be assigned Lo the ness foesd) stations within these band:

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

Wal res o mei@
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4 Reference Tables and Libraries

Figure 4-1 .>Q
Frequency (Chan nel) ID:13 Frequency Flan D ; |34DDD.00025 Fiegion : INatiDnaI j Service Priority: IP[ima[-"' vi
arrangement edltor Service : |Fi”‘9d L‘ Frequency List:
screen Type of Frequency Plan: [Homogenesus | Mo | P | Fn [ Bandwidth i’
Fn = Fo + Foff + n*XS ., F'n = Fo + F'off + n*X§ | 0 3400.00000 3500.00000 0.zs
i 1 3400.25000 3500.25000 0.25
The set-up  screen for Channnel Spacing #5 : |D 25 MHz : 2 340050000 350050000 0.2s
frequency (01‘ Channel) Fiefrence Frequency Fo: I34DD tHz _ | 3 340075000 3500.7:5000 025
arraneements is shown with Lower Frequency Difset Foff: [0 MHz | 4 ss0100000 3smoo0o0 025
g \ e e o o | 5 340125000 35M1.25000 025
an example Of a leed EI : | E  3401.50000 350150000 0.2s
. i~ Channnel T 3401 75000 350175000 0.25
service arrangement based i e | & 30200000 350200000 025
on the formula given in ITU ) : | 9 3s0225000 350225000 025
F 1488 O%lce the Fist: [0 Last: 338 Channel Set: [a1 ~] |10 30250000 3sh2s0000 025
. ‘. Comment - | 11 340275000 350275000 0.25
appropriate parameters have 12 340300000 350300000 025
ITU-R Recomendation F.1488 T | 13 340325000 350325000 025
been entered (e.g. channel —t s T = _|L|
. || I »
spacing, reference
frequency and upper/lower \ |ﬂﬂ RTINS ||’*|>7‘-i EIEI|| | ZAHZAH‘
frequency offset, SMS4DC | f
calculates  the  channel ) ' ' o o
centre frequencies (Fn, F'n)
and saves them in a file.
Figure 4-2 51
Equipment Catalogue Internal Equik | Equipment Mame Powver Type |Type of Rad. |Manufacturer |Model FM Transmis:| TV Sy's‘tem_ﬂ
4531 Y E 1
4532 B E 1
4533 M E 1
. . 4534 b E 1
Library of technical 3% v £ 0
. . 4536 ot E 1
information for W v £ 0
. 4538 Fixed Equiment Type 1 i E Manufacturer [FX001 1
equipment. For New s v e T
. . 4540 % E 1
Station data entry, if — = L :
. 4542 % E i’
the same equipment e : £ : o
4544 ot E 1
has qlready . been o : = !
stored in the library, ot f : 1
- 4547 7 E 1 -
the technical « o
information can be I -
recalled to save re- T
entering the data.
Figure 4-3 Teansmtter pectrmmesk X
Transmltter emission Frequency Unit
mask (and editor) : WE -
: “requency - Center Frequency| Atten (dB) ﬂ
Also receiver filter mask | - =28 A
. o e M =22 40
and editor. Emission masks | : =0 —
and receiver filters are used | : -14 178
in interference calculations | : o —
using Net Filter | : 0 0
Discrimination (NFD). | - 8 g
1 12 178
Actual values must be |3 o
. .
entered for each type of | | p %7
equipment otherwise a | 3 22 0}l
. H
default value is used. o | [save ] Fefrash Cancel
3
T FARTT T
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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 N

Internal Anter| Antenna Mar| Polarization | Antenna Gait| Antenna Gair| Artenna Dire[Hor . Beam Wy
118 | cpvtest] N 42.0(1 D 10.0
118 | gelfitest W 20.0(1 D 180.0
120 |gelBtestM |V 20.0(1 D 180.0
121 |gelBtestd M 20.0(1 D 180.0
122 |gelbtestd  |M 20.001 D 180.0
127 |cpuvtestH H 42.0(1 D 10.0
128 [cpviestiH b 42.001 D 10.0
128 |cpvtestiH |H 42.0(1 D 10.0
130 |gelftest (M 200(l D 180.0
147 | IRMDB437 H 0.0l M 3600
148 | IRMDE4E7 H 0.0]1 il 360.0
148 [IRMDS437 H 0.0(l D B0.0
150 | IRMDE487 H 0.0]1 D &0.0
157 [CHEFCHAQU| o.ofl D 2300
158|OUAZZIAN |V 0.0)1 D 180.0
193| 000000186 |H o0.0jl il 360.0
194 | 000000186 | H 0.0fl i 360.0
311 | ALESE03 80| 13.3(1 D 70.8

’TI 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.

SeiloVee [[6
Ceri Clowr
T
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5 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.

hew station Parameters____

Service Type

Class of Station

| B - Bioadeasting

x| |BC - Broadeasting station, sound

H

i~ Shabon

Name |StaicndBt

Lotude[5 [N w|[¢4 [300  Latiudeldeg)[46.741657

Longhude [WE [E  =|[08 [300  Lomgtudeldeg] [6141667
H#L&i[rﬁhliﬂ Powedw_esp) Elﬂm Flmmﬂﬂ'liﬂm

Insettion Loss(dB) |3 Rix Serainapiy) [035 Emission |EX50F3E - |

~Anberna

Elevationfdeg) [0

Mame |GES4D N
Azimanideg | [T Beamwidth Eideg) [0
Beam\yidth_Hideg | | 360
Polioation [V

GanldB) [3

Heaght_aglim] |m:|

Azsgn Antenna ;

Show Patben

Save |  Cancel |
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IEI Administrative datal i

| M3 Administrative data

D_& Anomymous Skations

B D_ﬁ FixedfBase Stations

O FE Station: Seneqal FE

FE Station: UHF Base MOOO1
O FE Station: UHF Base MOO0DZ
O FE Station: UHF Base MOOO3
FE Station: UHF Base MOOD<
FE Station: UHF Base Mo00s

B- D R EqQuipment: FX Equipment 1

E-[If™ Frequency: 1350,6125 MHz
D\"'A Receiver: POINT

O ankenna: Feag_t

F¥ Station: Fro004

ER F Station: Fronos

-0 F¥ Station: Fx0006

Mobile Stations

Earth Stations

Broadcasting Stations

- Allokments

D . Active Licenses

- [@ Archived Licenses

=10l x|

\Fixed B aye stafion informafion

Modifyl EancellSavel

Walle

Lnit

Acimin Ref. 1D

Site ID GMB-FX0001

Station Hame Fxooo1

Zall Sign

Class of Station Fx

Station Type

ITU region

1

Latituicle

+131900.00

DDMMES.

Longituce

-0164430.00

DDMMES.

Country GMB

Radius of Service

km

Height ASL

Provision Article 11

26

m

Area of Trans.

Netweork ID

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.

IS administrative data
D‘ﬂ Anonymous Stations
=8 D vy, Active Licenses

Elm(= i DDDDS

- [JE License: noo2
2-[JE License: 0004
I Biling Hiskary
[JEE Fx Station: FX Test 1
=8 D &+ Equipment:
= D\]‘ Frequency: 450.1 MHz
“‘A Receiver: POINT
- D[A] Antenna: vB56_dat
=[] Fx Station: Fx Testz
=[], Equipment:
=] D\f\ Frequency: 460,1 MHz
i ""'A Receiver: POINT
------ D[A] Antenna: F639_3
B [J& License: 1-0001
PR Owner: Test Owner 2
- [§ Archived Licenses

Chwrer fRformation
Modifyl EanceIISavel

Walus
Owner Hame Test Cwener 1
Owner Address Adcress 1
City City 1
Country ETH
Telephone
Telex
Fax
Email
Remarks
Security Category
Address Code &
Code of Operating Agency g
Billing Hame Cnvner 1
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 :
Mo |Fn |F'n |ElandWidth |\lum af S*taﬁonslPlanlD ‘Srv Priority | - Selected Station
1148125 | 0125 0 | 1450.000125 Primar Service : | and Mobile
2|148: | | 015 1 Ui 4 i Station Mame(1]: Test 3
j 148375 | El 2: E ! 1::3 Eggg: E’!’“a”’ Location : 036ES730 14N0930
5 1:: :25 : 0 1480 000125 P“maw B e
rimar:
s 3 s = i FrequencyMHz] : 148.5
6|145.75 i 1¢ imary i
7[148.875 | [ [ 0 | 1480000125 Primary Selected ChannellMHz): 148.25
8 0125 u] 1480.000125 Pri
1490 - - + + r!mar_y - Mo of Channels :
9149125 0.125 1 1430000125 Primary -
II T T . T » Total: 56 ‘with Interference : 4

List of Stations
[re [0 [Mamerzy |serviee Freouency  |Coordinstes |Dist bm [E1.2 [E21 [oE1 2]
1] 2/LMTest  Lanc Mokle | 143250000 03GE3330 14M0100) 459 5153 5153 3153

Permissible field strength :

20 [dBuv/m)

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

Display Links on DEM

Fixed stations with receivers
associated as point-to-point hops
and displayed on the DEM

=W T

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

‘wianted Haop [Tx)

|Mo ‘TxName |TuLocalinn |RxName ‘Rancation ‘Freq(MHz)

1|FX Test1 O3TEI6I0 11HII00 Fx Test2 03BESII0 11HETIO 450.1000

Selected Hopls] [Fix)

|Mo ‘TxName |TuLocalinn |RxName ‘Rancation ‘ImDisﬂkm) |thLnss(dB)|l-S(dB) |I(dBm]
1|Fx Test 4 038E5400 12H0900 Fx Test 3 033E1030 12H1900 105 125.96 734 108

Figure 7-1: Interference Calculation for Links: Fixed
link 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).

GEEA : Interference from wanted station to selected stalions

‘Wianhed Station -

Mo |ssioniD |51= Hame

| County | Frequency(MHz]

1 052000700 CARDADA

Sl 37500000

Flepoart

Irkertenence bo
Mo |AzsignlD |5t|=_-l'lale |Emmy|E:i[dElN'hn]|EullBLM}n]|ErEI’[dBuUJ'r|| Eu-Eref{dBu' fm]
1| 102004012 GHODHO HLRA -49. 297873 GI561144 76207000 -12. 745856
2| 102008653 ELAIPEDA LTU 42 B}E13 63.F7F5EEE 76207000 12521134
3| 104002204 BIRZAI LTU G1.037857 64309697 F6_20F000 -11. 907302
4| 0B40045II KHOURIEGA MRC | -41.495063 44 877429 76307000 11429571
5| DB4025407 | ZARZIS TUH 15102618 60044737 76207000 -16. 262263
G| DB403I956 AFLOU ALG 1147353 59.79980 76 307000 16507820
7| nos004713 ZAID MRC 1497805 65626721  F6.30F000 -10.680279
8| 0B4102625 AG ISIDOROS  GRC -7.W2PE3 G GFGETY 76 307000 -8 5301
9| 084023230 EEF EL AKHAL  ALG 26.005367 59.100221 76207000 17. 206679
10| DB4102452 CAIRETHIANA  GRC 2 B4BRET 99 4FRE7E 76 307000 21 159676
11| 084009123 MARBELLA E -36.249154 76904415 ¥ 307000 0597415
12| 0R4102421 MEDOUSA GRC -7.7BR93Z 101 T37E45 76 307000 25 20845

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

. 5
Montenegro

% by

h ] ﬁ Ne .

Figure 8-1: GE06 Agreement 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

Name: | TUR/ARN/4RM 80-86 MHz Service: |L1 | i |
Countries: [4FM_IFN_TUR |
bd odel: |2 VI Cancel |
Propagation models: IHEE-1 546 |
] ] i D | oA x| el
LoFreq (MHz) |HiFreg (MHz) | PrefCountries | PIFS(dBuMim) Fkmikm) ERFIdEVY) | Emergency
a0 S2.0(TUR 200 15.0 170
g2.0 S4.0(IRM 200 15.0 170
84.0 860 ARM 200 15.0 170

4] | o
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
Choosing
electronic notice opens pop-up
to specify notice details (date,

opens menu.

action etc.)

-] Anonymous Stations
-[%, Active Licenses
207§ owner: yemat
-] License: aoo1

2 0OK

8= Biling History
G

[El Admiinistrative datal I
e Administrative data Erﬂadcastiug stafion

Ml Cace|Save|

O License:
[ [§ Archived Licens:

9 Import data from BR-IFIC(Terrestrial Services)

Figure 9-1

Import from BR-IFIC
(Terrestrial Services)
Information can be
imported from the ITU
International Frequency
Information Circular (BR-
IFIC) on DVD-ROM.

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
GE84

IFIC import

~BR IFIC Database

e e

Valug
Adirin Ref. ID BTPECOD
Site ID BIPECOD
Hodfy Station Hame BIPECID
Delete Call Sign
O o0 ey Equipment Class of Station BT
Station Type
ITU Region Nance ===
Latitude
Longitude Dot ol rtice [X130210 =]
Country’ EM Actore [aDD =N
Ratius of Service
Resiberission:  [H <]
Height ASL =
el
Provision Geneva 20064 Hoibsg Admebabors  [F
Plan
0K Cancel
Targe Lot =N

7 Microsoft Access

@ S0Lite
—Service Country
I FMATY EEE\; ind Add --» I <-- Remove | m
[T allotments AFS
ia'— Clear |
[ FeiM B s Cloze |

~ Frequency condition:
F=F1 -

m

-
~
ol
I
|

Fe=F1
F>FlandF <F2
F>=F1andF <= F2

=

F = Assigned frequency

Fi=

tHz |

F2=

MHz - |

Add - | <-- Remaove |

— Class of station

r— Fragment

Azzign D ———

=

| =

<-- Remove |
Clear |

Add-> | —

<~ Remove |
Clear |

i
—=

Import progress:
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10 System security

x|

Figure 10.1
User-1Ds, passwords N
and access |eve|S o I zer Mame: INewLIser

User Pagsword: Ipassword

The User authorization screen Modity

enables the System Supervisor r
to set-up a new user with user

User Mame: I j

User Password: I

name (ID), password and set
access permission to the
SMS4DC database and
functions to one of six levels.

Access Level I vl

- Data entry [licenseing & billing)
- Engineers (toolg)
- Senior operator

- Supervizor

- Licenzing

- Read-Only

(=S BN AL SR —L

User Name: Isms4dc vI Action: | Al j Table: IAII vl
Add first invoice 75
User |Datermime | ActiqAdd frequency =
smsdde | -2319:5904 | e igg ';f::f =
smsddc _-23 QD:DD:SD Upc_i e ES | Arienna
smzddc -23 20:02:09 Updste anter 65 Antenna
sms4dc | =23 20':03:2_3" Update énte-r: 58" .Arrtenn'a.
smsddc -23 20:03:068  Update anter 25| Antenna
smsddc | -23 20:08:43 Update anter| 73| Antenna
smsddc | -23 20:08:24 | Update anter 73 Arterra
smsdde | -23 20:35:18 | Assign Anter 119 AntDiag
smedde  -2320:35:31 Update anter| 73| Arterra
smedde | -23 20:36:39 Update anter| 73 Antenna
Sm34c_ic =23 2.0_:38:03_ Update gnt-e_r: ?3 Ardenn_a_
smeddc -2320:41:30  Assign Anter 120 ArtDisg
smadc 23 20:43:07 | Assign Arter 121 | ArtDiag
smsddc 23 20:4314 Update anter 73| Arterra
smsdde | -23 20:49:39 | Assign Anter 122 AntDiag
smsddc 23 20:49:57 Update anter| 73| Arterra
smsdde | -23 21:14:32 Update broac 53 BCStation
smsddc =23 21:14:48 Update broac 54 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.

__I|Bin

__| Border coordination results

_1DB

__| Effective Antenna Heights
| Freauency Tables

Drrive IT:\ j

TAEDT_SofthSM54DC,

Select Destination Directory ﬂ .
Directories :
-]
__lantenna
__lAntenna Library J
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111

Monitoring
ARGUS

SMS4DC : Order Report i

General Setting | Drate and Time Setting |

MeasurementLocation:

Result Setting I
Order Tupe: (OF Select a Device by Double Click [Last GSP-Order: 05, September 2003)
Hrder Il ORO90ATE0Z20106433 ﬁ Measurement Unit[z]
Order Mame : IDrderNameTest'I B Unit{Station] Mame:: M<U1 .
; . 3] MS5_RMC: RESH'OMU"nich
Evecuton Type :[Autonatc <] &, 1M55_AMC_PC: RASHO<Munich
Sub-Order Task : IFFM j 3 MSS_ST_TYFE: F
=] MS5_LOMG: 11.615278
Feasurement Parameter : Oecupancy Threshald : =] MSS_LAT: 47.135833
|| <Nare: B2 | [ - ¥ Device_01_01:: ANT_ESMB
Mores ~|la #-E? Device 01_02: ADD_ESME_DDF195

Offset =

Frequency <Nonex hat 12
IF -
A <Mones e J I
FM
A ~ Receiver and Direction Finder Setting [ M1 ANT_ESME |
EM didth 2 IMHZ LI IF B andwidth I RF Ath fi

anduwi andwidth: [150 4 - enuation: |48 -
Bearing : z —
Sub Audio Tone o0 TR IF Attenuation : | Marmal It Freampl. : |Off [t
Program — i o3 : Nhrota |
Pl Code 0.0 T = Demadulation : |FM {6 Meas. Time [ms]: |Default
Sound D oo T Detectar: |Average = Made ! |Marmal 'I
Lacation i e P o

pan: I vl
M of Meas Fonts ¢ IE:'.[FI vl SHp

| FrequencyList. . I | Trarsmmitter List: I |

Suppress st I

Latitude’ |4? I

=ljos

[0a:353 [

| |

|Langitude « |D1 1 |E

i

|55.001

4

Create Order |

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,.
creation of measurement order is possible.

,...for

General Setting

Date and Time Setting l

SM%4DC : Order Report 3]

Result Setting 1

& Defined Time Span

Start | 20090508~ 12 00:00
Stop: [2009.0508 == [1400:00

" Periodic Measurement

¥ Measurement Continuity

period, can de defined.

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
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SMS4DC : Order Report 3]

General Setting ] Date and Time Setting Rezult Setting ]

~Save Results as:

MaxHald

Compressed Measurement R esult

Measurement Result during an Alarm

Begin and End of an Alarm

Measurement Result during and Compressed Measurement Result outside an Alarm

~
-~
-~
L3
~
o

Settings-

][ E
E | El | sl I |

Measurement Descrption :

Figure 11.1.3: Result Setting of a measurement order

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 Result

outside and Alarm.

SMSADC : Order Status L3}
Order M ame Order State | SubOrder State | Comment ~
OR-051122-170334435-0.0ml  AM:z Open Finished
OR-051122-171738493-0.8ml - FM Open Finighed
OR-051122-171948144- 00wl P Open Finished
OR-0E1122172209 07 0=ml - AMS Finished Finished
OR-081122173321313-0.5ml - CMR InProcess  InProcess
OR-051122-175942844-0.5ml  ChR Finished Finished Errar 2008-11-22T18:02:00+03:30 ...
OR-051122-180739080-0.=ml  CHAZ Open Finizhed
OR-051124-202523990-0 0ml - CHMRA-Mew Open Finizhed
OR-0831126-1723937885-0.6ml  Lebanon- Open Firished
OR-081126-175216845-0.=ml  OrderMameTestl  Open Firizhed
OR-031208-210152744-0.0ml - Subdudio-2 Finished Finished Fesult type not available for measurement...
OR-0831208-211703127-0.ml - Leveltlarm Open Finished
0OR-030206-173803234-0.#ml  Maual-Test Finished Finished Thiz iz the result of Manual Test order whi..
0R-030402-211320934-0.5ml  OrdeiMameTestl  Open Open
0R-090402-212624844-0.2ml  OrderMameTestl  Open Open
ORH-081122-170334435-0 uml - Az Finizhed Finizhed
ORH-0831122-171735493-0 el FM Finizhed Finizhed
ORH-021122-171948144-000ml - P Finighed Finighed
ORH-081122-180739080-0.2ml - ChA2 Finished Finished
ORH-081124-202523990-0.2ml - ChA-New Finished Finished
ORH-081126-173337885-0.2ml  Lebanon-1 Finished Finished
ORH-081126-175216846-0.2ml  OrderNameTestl  Finished Finished “

Figure 11.1.4: Order Status
The screen showing the status of all existing orders in the INBOX folder of ARGUS.The states might
be one of the following: Open, In Process, Finished, Forwarded
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Figure 11.1.5 Stop E
Order

The screen showing all

— In Process/Fornwarded Order(s) :

running or pending orders Order | Name |
ready to be stopped OF-081018-214055810-0_xml Temp
OR-081024-234227-0 =ml Ordert ameT estl
OR-081024-234223-0 xml OrderMameT est?

OR-090120-090504078-0 xml OrderMameT est3

Create Stop Order

¢ SMS4DC - [Monitoring Argus2]
BB File Todls

B A

C:\ARGUSWINbox\OR-081126-175216846-0.xml
Level(dByVim) SUBORDER_TASK : SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR
60.00

53.88

96.0 98.0 100.0 102.0 104.0 106.0 108.0
Frequency(MHz)

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

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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2 SMS4DC - [Monitoring Argus2]
BB Fle Tocls

= & M =36 EE

CJARGUSnbox\OR-081126-1 75216846-0.xml
Level(dBuVim) SUBORDER_TASK:SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR

MH- M}HH[ )
MVWW \WH;} e

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

£8.0 90.0 92.0 94.0 96.0 98.0 100.0102.0104.0106.0108.0
Frequency(MHz)

Ready Alt{m) : 1282  |Admin, Code : — Coe

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.

¢ SMS4DC - [Monitoring Argus2]
g Fle Todls

ZHE S lc i D EE| 2R

2008-11-26 17:53:00.529 CAARGUSWNbox\OR-081126-175216846-0.xml
Time(sec.) SUBORDER_TASK:SCAN, MEAS_DATA_TYPE:LV, RESULT_TYPE:MR
0.00—

! 96.0 98.0
2008-11-26 17:53:59.974 Frequency(MHz)

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

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 11,19

Direction Finding
Direction(deg.]

N
123 aa0 30 7 10 20

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.

(uality(#]
91

Level[dBu /m]
3

200 160

190 g 170

FrequencylMHz] : |EE.DDDDDD j

Recording Date/Time : |2|:||:|3.1 208 21:0901.671 j [~ Tatal
1 of 571
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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

Monitaring function

FBF : Frequency Band occupancy with Fast scanning
FBM : Freguency Band occupancy with Measurement

SCT : Systematic Control of Transmitters

SFS : Specific Frequencies Scanning

TOR : Tranzmitter Dccupancy Fate

US55 : Unknown tranzmitters Scanning Searching
UBS : Unknown tranzmitters Eand Searching
ATR : Field strength measurements along a route
CAM : Channel Analyzis and Measurements

TVM : TV Meazurements

FIAAIIIITITITITTTE

Manitaring station

FSh : Freguency Scanning occupancy with kMeasurement
FSF : Frequency Scanning occupancy with Fast scanning

4dd | Delete Edt |
D | M amne | Longitude Latitude
1 ms11 081E1122 36M2344
2 s 052E1111 2EM0Z22
3 s 053E0101 3ENOTO
b >

46




F I g u re 11 2 2 eation : Frequency Band occupancy with Fast scanning
. Step 1 | Step 2 I Step 3 I Step 4 I Header Send

Step 1 of the parameter definition A=
for the missions

FEF : Frequency Band occupancy with Fast scanning
FEM : Frequency B and occupatcy with Measurement
F5h : Frequency Scanning occupancy with b easurement
FSF : Frequency Scanning occupancy with Fast scanning
SCT : Spstematic Control of Transmitters

5F5 : Specific Frequencies Scanning

TOR : Transmitter 0coupancy Fate

WSS : Unknown transmitters Scanning Searching

LEBS : Unknown tranzmitters Band Searching

" ATR : Field strength measwements along a moute

{7 CAM : Charnel Analysis and Measurements

© TYM Y Measurements

Source station
Data base ;I

AN

Monitaring | Source | DetedTime of mission | Monitaring Monﬂgr\ng Monrtgrlng DatedTime of mis
function | station creation station Setia] Setion beginning
longitude latitucle: E 4
FBF G 2010M0528 17:36:24 mz11 O51E1122  35M3344  2010010/2917:3
‘ &l
Add | Change I Delete I Sub-Band(s]
Start End Continuous Detection . Measurement
Transmission
frequency | frequency |sub-band scanning | threshold . antenna
(Hz) (Hz) step (Hz) (B 4 icdertifier

FlgU re 11 2 3 jon creation : Frequency Band occupancy Fast scanning
o e el Step 1 Step 2 I Step 3 | Step 4 I Header Send
Step 2 of the parameter definition Honirng st

for the missions I —

Longitude: WHFIZZ—
Date and Time settings Lattude [EE [N ][5 [

Migsion Date/Tim

Beginning date : |£29J2E|1U == Beginning time :| 5:35.24 PM
Ending date: [10/28/2010 — Ending time :| 6:35:24 PM —

Monitoring | Monitoring

Monitoring | Source | DatedTime of mission | Monitoring stetion station

DateTime of mis

function | station creation station e atituce beginning
FEF G 2010M0:29 17:36:24 ms11 0O51E1122  35M3344 | 2010M0:2917:31
. /o]
Add I Change I Delete Sub-Band(s]
Start End Continuous Detection Transmission Messurement
frequency | frequency | sub-band scanning [ threshald Jri—— antennz
Hz) (Hz) step (Hz) (Bt 9 icdertifiet
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Figure 11.2.4
Step 3 of the parameter definition
for the missions

ission creation : Frequency Band occupancy with Fast scanning

Stepl | Step2  Step3 | Stepd | Header Send

r feasurements tolerance
Azimuth [deg.]
Ak modulation rate [%]

Frequency : l—m
Fhi deviatior : kHz =

i easirements

I~ ITU measurements

I™ Direction Finding

I™ Location

Alert
I~ T Measurement

Alert instruction ;| Message to operatar s
Detections befare mazking : 3:
[ azking duration [mn] : 3:

I~ 7% Pratection

Moritoring | Monitoring
station station
longitucte ltituiche

FEF G 2010M0/29 17:36:24 ms11 0S1E1122 | 35h3344 | 2010M002917:30

. 2

Monitoring | Source | DatedTime of mission | Monitoring
function | station crestion station

DateTitne of mis
beginning

Add | Change | Delete | Sub-Band(s)

Start End Continuous Detection _— Measurement
. Transmission
frequency | frequency [sub-band scanning | threshold desianation antenns
Hz) Hz) step (Hz) [BuY) 9 idertifier

Figure 11.2.5
Step 4 of the parameter definition
for the missions

requency Band occupancy with Fast scani

Step 1 Step2 | Step2  Stepd I Header Send

fdeasurment [nteryal lm
Repetition interval (mn] : I

Occupancy parameters bazed on ITU-R Sk.182

Occupancy rate reliability [ m
Occupancy rate resolution [mn] :IE
Sample lype .W
Communication time (mn) :m

" Representation

¥ Synithesis I Historical I Statistics ‘

Manitoring | Manitaring
station station
longitucde latitucle

Moritoring | Source | DatedTime of mission | Monitoring
function | station creation station

DateTime of mis
beginning

FBF G 201010628 17 36:24 m=11 O31E1122 | 35M3344 | 2010M0/2917:3

4dd | Change | Delete Sub-Bandis]

Start Enc Continuous Detection . Measurement
. Transmission
frequency | frequency |sub-band scanning | threshold e antenna
Hz) (Hz) step (Hz) (B o identifier
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3% SMS4DC_THALES Requests M=
\sbzclientA DA TUAS MSAM onitoringA THALE5\M acros\SFSA\071 22007 1eq
Create Check File |

Header : Specific Frequencies 5canning

Monitaring | Mission | DatedTime of mission . . “"°”"9””9 Mnnrtu?urlng DatedTime

function arigin creation IS S Sl Sl mission begir
4 longitude latitude 4

SFS L 0712020 09:55:13 Shaz0o oomAyS129 | 4TMO3ST | O7FM2/20 09

«]_| i

Measurement station parameters

Area . . . Positive tolerance on | Megative tolerance
diameter AZ('Q.':‘? 1 AZ('Q.':‘? 2 T{:Z;f";;iﬂ” figld strength on field strength
(k) 4 4 4 MESSUrement measurement

10 0.0 3584 SHO0F3E-- 20 20

Sub-Band(s] : 4
Detection

St e | S U | | v | T | Moot
[eBuv)
59300000 S9300000 27 100KF3E--
91700000 91700000 27 A00KF3E--
95000000 93000000 27 A00KF3E--
107700000 107700000 27 100KF3E--

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

3% SMS4DC_THALES Check Files (=13
\Mtsclient\D\ITUNSMS \Moritoring\ THALE S \Macros\SCTAO71213AA00.chk.

Header : Systematic Control of Transmitters

Monitoring | Source | DatefMime of mission | Monitoring | Montening | Mondoring | o ryre ot mission | DaterTime of mission Recuired Graph CEBUFETE iz Blert Bt Fi=eEr)
i ! ° stetion | station ° : ’ and level messwemet | measuren
function | station creation station beginning ending measuremerts | representation instruction
longitude | _lalitude resolution (mn) tolerance (Deg) | talerance
E G DTAZNGAT:SEST | SM200  OODWS124 | 47NO3S6 DTAZN9 1154 U7N202011:54 U o 10 200000
. 2
Station_Frequency Data : 7
Horminal Norminal Field Postive field Negative field Detection Directivity of Measuremert
Mﬁ:zf{;:fm T":E”;I”;Sf' Tlfn”i’zg‘:' T’;‘:L’:,"ée' frequency r;zgfﬁ;fﬂ'“’ﬂ" azimuth strenath strength strength threshold Ba”(f";‘;‘”‘h transmitting | Polarization |  artenna
e (Hz) & (Deg) (B in) measurement measurement (eBu) antenna idlentifier
1 ALOUETTE  DOOWSS31 | 46MS405 | 92000000  300KF3E- 2083 1251 50 50 20 300000 v 561
2 EURCPEZ | ODOWSO18 | 47MO252 | 5000000 | 10DKF3E- 1449 138 0 0 20 100000 v SG1
3 MANTES | ODIW310D | 47M1SD0 | 86100000 | 25BKF3E- 2426 1473 50 50 20 300000 v 561
4 HITOLEST | 0OOWSO18 | 47MO252 | 100500000 | 10DKF3E-- 1443 138 0 0 20 100000 v SG1
5 REOU  O0OWSOB | 47MO252 | 104300000 100KF3E-- 1448 1071 0 0 20 100000 v SG1
5 EURCPE! | ODOWS01B | 47N0252 | 104700000 10DKF3E- 1443 1361 50 50 20 100000 v 561
7 FRANCE  0DOWS018 | 47MO252 | 105900000 10DKF3E-- 1443 1360 50 50 20 100000 v SG1
2

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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355 SMS4DC_THALES Resulis

Yitsclient\DAITUASMS \MonitoringA\THALES\Macros\SCTA071219AA00.res

Header : Spstematic Control of T itk

Monitoring | Monitoring
Monitoring station station station
longitude |atitucle

SCT G 07 M2M3 11:56:57 Shi200 00005129 | 47M03S7 | OFA2M91204  OFH2M912:06

Monitoring | Mission | DatelTime of mission
function origin creation

DatesTime of DatesTime of Graph Measured noise
mizsion beginning [ mission ending representation level (dBuVY

Measurement list : 13

Measurement 4 4 DatelTime af Measu.red Measu.red o Measured Mea.sured Direction fincer Mea.sured Mea.sured Meas.ured e
dentifier Transmitter icentifier detection transmitter | transmitter | Locstion mark [ ——— azimuth e bandwicth (beta | bancwidth (x dB | modulstion rate fr:ew
longitude: latitude (Deq) method) (Hz) method) (Hz) (%) drift
1 ALOLETTE
2 ELUROPE2
3 MAMTES STE LUCE
4 HITOLIEST
o RIBOU1
[ ELRCPE1
7 FRANCE INFOQ
07H2M912:04 105306251 36.4 g TEIT1 95182 T 1
07H21912:04 104899965 357 g 93098 1053338 21 2
07H21912:04 104299915 35.8 g 97135 106054 23 3
07H21912:04 100300262 357 g 100325 107161 35 4
07H2M1912:04 94899957 359 g 99153 1067035 24 3
07H2M1912:04 92799954 36.1 7 150976 217773 £l 4
0

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.

3% SMS4DC_THALES Occupancy Rates

. \clentDATUASHS\Monitoring\THALES\Macro\ TORNO712194A01.0c¢
Détection de fréquences [ Esmeralda XE - Nb 1 - Voie 1]
Date de début 19/12/07 - 14:58:02 Date de fin 19/12/07 - 15:01:12

from: to: from: to: from : to: from: to:

Tranche horaire 194207 - | 19M207- | 18M207- | 19M207- | 19M207- | 1sM2n7- | 19m207- | 18207

12:58:02 12:59:01 14:59:01 15:00:01 15:00:01 15:01:01 150101 15:01:12

canal Teux global | Temps moy. | Temps max. | Temps min. N'V(e:é‘r:)'ax N'V(e:é‘m”;w Teux Précision rel Taux Précision rel. Teux Précision rel Taux Précision rt
52.600000 MHz B 00000 000000 | 000000 | 1270 o [ 10000 B 10000 [ 100,00 [ 10000
Inconnu [ 52600000 34 000016 000032 | 00:00D1 830 859 34 3368 a0 5213 32 3388 i 10000
95.000000 MHz 0 000DO0  0OODOD | 000000 | 1270 0o 0 10000 0 10000 0 100.00 0 10000
Inconnu [ 85 000000 100 000303 | 000303 | 000000 | 650 630 100 217 100 EEd 100 287 ] 10000
95100000 Mz 0 000DO0  0OODOD | 000000 | 1270 0o 0 10000 0 10000 0 100.00 0 10000
Inconnu [ 86100000 0 00OMOD | OG0000 | Om0DOO | 1270 o ] 10000 0 10000 ] 100.00 ] 10000
100 500000 MHz 0 000K00  OOODDOD | 000000 | 1270 00 i 10000 0 10000 i 10000 i 10000
Incarnu | 100 000303 000303 000000 | -620 65 100 2217 100 3 100 287 0 10000
104.300000 MHz 0 00OMOD | OG0000 | Om0DOO | 1270 o ] 10000 0 10000 ] 100.00 ] 10000
Incarnu | o 000049 000N 000001 700 749 100 2217 20 3318 100 287 0 10000
104.700000 MHz 0 00OMOD | OG0000 | Om0DOO | 1270 o ] 10000 0 10000 ] 100.00 ] 10000
Inconnu | 100 000303 | 000303 | 000000 | 690 740 100 217 100 EEd 100 287 ] 10000

105 900000 MHz 0 000DO0  0OODOD | 000000 | 1270 0o 0 10000 0 10000 0 100.00 0 10000
Inconnu | 100 000303 00:0303 000000 | 690 730 100 217 100 EEl 100 2157 ] 10000

L] 0|

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

B2 SMS4DC_THALES Requests

Vitsclients\DAMTUAS M5 AWM onitoringA THALE S M acros\SCTAD7 122001 .req

Header : Systematic Control of Transmitters

Moritoring | Mission | DetedTime of mission - . Monrtqnng M””“?””g DateTime of DrateTime of Reguired Craph B
. o . Monitoring station station station - i - " and e
function origin creation , mission beginning | mission encding MEASUrEments representation N
longitude latitude resolution |
SCT L OFM2020 09.533.22 Shiz00 00005129 4TMO3ST | OFA2/20 0931 081 2020 09:31
4 3

station p.

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

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

0.0 3589 SKOOF3E-- 20 20

Sub-Band(s) - 1

Start frequency | Stop frequency DEEEiEn Transmission Measurement

Scan step (Hz) | threshold N : N ™
(Hz) (Hz) (B designation | antenna identifier

55000000 105000000 27 1 DOKF3E--

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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342 SMSADC - [Monitoring THALEST]
BB Fie Tools

SH|S Wl

tsclient DITLSMS Monitor ngi THAL ESMacrosiUBS07121901.res
Direction(deu)

~1.00
96.7 9.5 1003 1022 104.0 105.9 107.7
Frequency(MHz)

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-Level
Direction Finding

Direction(deg.]

36.2 350 N

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).

Level[dBul /m)
34.8

]
Frequency(tMHz] : |89.298485 Ll
Google Earth
Export/Dizplay Fecaording D ate/Time :Iwﬂ 2191744 LI
1 af 1 [~ Total

2
Quality(Z
uality[z] 200 190 g 170 160
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T

File Edit View Tools Add Help

Fiy To IFmdBusmmes Directions |

Fly to &.9., Tokyo, Japan

0 & My Places
=1 ¥ &3 Temoorarv Places

&M &3 SHS4DC_THALES:0712194A01_EN
& sm200
v 07112019 17:58_105.906191MHz
&p _0TH2I18 17:58_104 65988TMHzZ
&p _0TH2A18 17:58_104.300224MHz
& _0TH2I18 17:58_100 488818MHz
v _0TN2019 17:58_94.999911MHz

Date/Time Frequency

B,

r st ChlBt

i

Figure 11.2.13 Screen for isplaying the results of a direction measurement on
Google Earth

SEIES

File Edit View Tools Add Help
= o %  grae

Fly To IFindEhBinesses | pirections |

I zEa0¢

WYL S
fo) Andr‘e_-zc:‘:'

Y

Fiy to .., Tokyo, Japan
Ly

| =g
o Le May-sur-evre:

[0 & My Places

= Temporary Places
&3 SMS4DC_THALESTOE_VU_GON_UI
A& sm300
e _09/07/18 15:16_120.0000001MHz
&' _09/07/18 15:18_152.99999711Hz
&' _09/0718 15:19_184.000001MHz
& _09/07M8 15:16_135.0000021Hz
& SMS4DC_THALES:071219A401_EN

o _OTI12/18 17:55_105 S06181MHz
S _0TH2MB 17:58_104 63988TWHz
S _0TH2MB 17:58_104 300224MHz
& _OTI12/18 17:55_100.489818MHz
S _07M2M8 17:58_94 955911MHz

Rointer 47503:05.555N

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.




SMS4DC_THALES ATRE Files

Whtsclient DA T LSS S W anitaringh THALE S4M acroz WA TRAIT1 220133, atr

Header Froperty
b onitoring Station : | SWZ200 Emin : |1I] 202
Transmitter identifier : | EURDOPE2 Emax - IF 95 8
Frequency(MHz]: | 95000000 width: [ .
Mumber of Records : | 7 ’ =l
LosdATRFile | | 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

53




11-3

SMS4DC : Order Report

Others monitoring systems

General Setting | Date and Time Setting | Fesult Setting |
Order Type: OF
Order|D: OB 40427 144326562 . l—lﬁ
Order Name : |Ordert ameT estl e ET s | MHz T
Frequency Fange:
Execution Type : | Autarmatic 'l Start - [38.0 MHz ~
: z
Sube{ider Task : [FFM =l Stop: 1080 MHe =
Measurement Parameter : Occupaney : Threshold - Step Width: [100.0 kHz ]
Lewvel > ||<H hal | L1
e ] <Mene> — Mo of kM eas. Pnints'IED‘I 'l
T ||<Hane> hal |l LU )
= == Measurement Logation:———————
) <Maonex hd )i Latitude:l M jl |
T lJ<Haone> hd| U Longtude: | E = |
LY

Receiver and Direction Finder Setting

IF Bandwidth : {120 kHz vl RF Attenuation : | Auta -
IF Attenuation : | Normal Freampl. | Off hd

Demadulation : | Fr

Detectar : |Peak

IF Span : |250 kHz

| Frequency List.. I

Meas. Time [ms] : IDefau\t
Mode : INormaI 'I

Ll s

Tiransmniteer List.. || Suppress List... I

| = i | -

Figure 11.3.1: General Setting of a measurement order

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

General Setting

Date and Time Setting

| Rezult Setting I

' Defined Time Span

Stat:[140517 = [1z0000 =
Step:[14r0517 = [140000 =
" Periadic Measurement
Start Date: Stop Date
| | Sunday
J1a08n7 = J1a08n7 = Monday
: Tuesday
Daily Stop: wednesday
[aily Start Thursday
A O T Fiiday
|12:DU:DD = : — [ | Saturday
(o Dy Start + ozooon ==
¥ Measurement Continwity
Irteryal : [Duratict :
Joroooo = > Joozmon =

Create Order |

Figure 11.3.2: 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 de defined.
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E
General Setting | Date and Time Setting Result Setting |

Save Results as:

' Measurement Fiesult

" MaxHold

" Compressed Measursment Fesult

= Measurement Besult during an Alarm

= Begin and End of an Alarm

= Measurement Result during and Compressed Measurement Result outside an Alarm

£ Tewt
— Setting
Compress Time [ntenal : |1 0 min VI ‘
Ailarm by Oyvershoot Alarm by Undershoot
= [ff = [ff
O Limiti/zue |0 JeBu ]| | € Limtvalie O JaBus =]
O Gnitline. || 5 J( (o T || |
‘ Count for, Triagering &larm : |1 ‘

teasurement 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:

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

£
Order M armne Order State | SubOrder State | Comment |
OR-140426-153417700-0.0ml  OrdeiMameTest]  Open Open

Figure 11.3.4: Order Status

The screen showing the status of all existing orders in the INBOX folder of monitoring system.The
states might be one of the following: Open, In Process, Finished, Forwarded
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Figure 11.3.5 Stop Order 5

The screen showing all running ~ In Process Order(s) -
or pending orders ready to be

stopped Order | MHame |
OR-021018-214005210-0.8ml  Temp
OR-081024-234227-0 wml OrderM ameT estl

OR-05901 30-090504073-0_ml Ordert ameT est3

| Create Stop Order |

_

FEld LA @S W

_ — ,
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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FU S . EEEH @ mMETsmnOoe

ogramsE JEN TN TPR2 A0 smi
LUDRDER WO AN MEAS DATA TYPE LW

gl TH

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.

Fraumsyl Ha)

2004-11-24 1T A} AT

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(deq.] . = Level
122 340 30 19 5p & Qualy

Cuality(#] 200 160 LevelldBuiv]
O 190 5 170 [ ea
FrequencylMHz) : |32.500000 |
Recording Date/Time : |zuug.ng.n4 15:00-16.991 j [~ Tatal
[ 1 of 45
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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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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
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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. GE9 Interference sub-menu of
DEM view

Frequency Co-ordination: Broadcasting
services GEO6

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

3.4.2.12.4.2. GE06 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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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
3.4.2.14.2.2. Check-list Generation/Requests sub-
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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
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