Spectrum Management System for Developing Countries
(SMS4DC)

Executive Overview of the main features
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1 Introduction

It is generally accepted that an effective telecamication infrastructure is one of
the essential drivers that enables a country teegehsuccessful social and economic
development. Wireless telecommunication is espgciatportant for developing
countries because it will reduce the time and egpenf installing copper or fibre
networks in large rural areas. Therefore, an oydednagement of the national use of
the radio spectrum resource is crucial to obtasrtfaximum benefits. A number of
administrations of developed countries are expiptime use of market methods to
transfer responsibility for detailed spectrum mamagnt to industry and users.
However, these administrations, without exceptibaye the benefit of a long
standing and strong foundation in traditional (sagledd command and control)
spectrum management methods that enables theresatea technical and regulatory
envelope within which the new methods can openateessfully and safely.

The International Telecommunication Union Telecomioation Development

Bureau (ITU-BDT) can supply a computer program $sist the administrations of
developing countries to perform their spectrum ngenzent responsibilities more
effectively. This program is known as the Spectrilanagement System for
Developing Countries (SMS4DC). SMS4DC is intendede a low-cost, entry-level

spectrum management system; however, it is a \@anptex software tool with many
technical features and functions. This document leen prepared by the ITU to
provide an executive overview of the system forsthantending to purchase and
operate the software in their administrations @maies.

It is emphasised that, for successful installateord operation of SMS4DC, the
Administration should have in place existing legaggulatory and technical
mechanisms for national spectrum management. Albdle the system automates
many of the technical processes, the final choice decision for the frequency
assignment remains with the engineer. Thereforerabing staff must have sufficient
knowledge to understand the regulatory and technpracesses that are the
operational core of SMS4DC and to interpret colyetie results of the algorithms so
that they can make good decisions. Further infdomabn national regulatory,
technical and staff training requirements is giireg 2.2-2.6.

Version 2.0 of the SMS4DC software has been dedigwe manage frequency
assignments to the Land Mobile, Fixed and Broadugservices and for frequency
coordination of Earth stations (RR Appendix 7 prhaes). While some assignment
and interference analysis processes are uniqu@aatiaular service, there are several
processes and tools that are applicable to allcrvTo avoid unnecessary repetition
and to provide a logical approach, the common fanstare grouped together into
task-oriented sections. Where appropriate, brigiaatory information is given to
assist in the understanding of the importance gogae of the various tasks and what
will be required from the Administration during taflation and set-up.

Annex 2 provides screenshots as selected exanwpilisstrate some of the SMS4DC

functions. The SMS4DC User Manual provides a cotepknd thorough menu-

oriented description of all functions, with manyesnshots to illustrate what can be
expected at each stage of a process. Annex 3 mowadask-oriented index of the
SMS4DC User Manual.



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

Computer hardware

SMS4DC may be configured for Single User operatamna Network Workstation or
as a Network Server. The computer hardware ancabpgrsystem requirements will
depend on the configuration and are listed in Anfhiexn general terms, a modest
desk-top PC (2 GHz clock, 512 Mb RAM, 3 GB hardkjlisould be used for a single
user or workstation. For better performance, wdbuire a considerably higher
specification (3 GHz clock, 2 GB RAM, 10 GB hardkli. All configurations will
require: Visual Display Unit 1024 x 768 resoluti@@penGL capable), DVD drive,
colour printer.

Operating System
Depending on the configuration:

Single User or Network WorkstatiorMicrosoft Windows 2000 (SP4),
Windows XP (SP2) or Windows Vista
Network ServerWindows 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 Im&tional Frequency Information
Circular (BR IFIC) for Terrestrial and Space Seegds installed on the workstation
or the network prior to installation of SMS4DC. BRIC will be essential for

frequency co-ordination procedures. Also, a comaldle amount of time can be
saved by using the import function to transfer infation from BR IFIC into the

SMS4DC database, for example the broadcasting ramsigts and allotments from
the GE84 and GEOG6 Plans.

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

2.2 National legal and regulatory framework

As emphasised in the introduction, it is esserihiat a national legal and regulatory
framework is in place, so that the Administratian §pectrum management agency)
has the legal authority to manage the spectrumragidcommunication services for
which SMS4DC will be used to assist in frequenaigrement. The ITU-R Handbook
on National Spectrum Management provides guidawncédministrations on all
aspects of spectrum management. Briefly, managennehides: the authority to
assign frequencies; to specify technical standdadéicense users; to charge license
fees and to enforce licence conditions. In pardicuthere should be a National



Frequency Allocation Table (agreed at ministeralel) from which the available
channel lists for SMS4DC will be created. During timstallation, these lists of
nationally available channels will be entered i8tdS4DC.

2.3 Licensing database

The Administration must supply a database of engstise for the frequency bands
and services for which SMS4DC is intended to bedudéis database must be
transferred to the SMS4DC database, otherwiserélggiéncy assignment process will
be unable to perform interference calculations betwnew assignments and existing
users. If the database is in paper format, thernmétion will have to be entered

manually. If it is in computer format (e.g. MicrdscAccess, or even an Excel

spreadsheet); it may be possible for a custom gsireprogram to be developed. If
there is no existing database, the Administratiooutd seek further advice from the

ITU. However, creating a database when there aveofeinadequate existing records
will be a lengthy business, possibly requiring &teesive monitoring campaign.

2.4  Licensing system

SMS4DC and the licensing database must be pam dafitagrated licensing system;
otherwise the data will become outdated. It shdméch national legal requirement for
all transmissions to be licenseahd for licensees to inform the Administration atbo
changes. Also, it will be necessary to provide pprapriate enforcement system so
that legal action may be taken against users a¢emded transmitters or operation not
in accordance with license conditions. This enstinas license records are kept up-
to-date and an accurate record of frequency useaistained. There should be an
appropriate fee structure for cost recovery forlitensing system (see ITU-R Report
2012). Forms for licence applications and licendedules will be required and must
be designed to ensure all relevant informatiorutsnstted on applications or printed
on a licence schedule (which is a legal documditjerent forms will be required
for each service. Information sheets or an Admiaigin internet website should be
provided so that applicants for licences have cigffit information about licence
requirements and fees.

25 Technical information database

SMS4DC uses several internal technical referenbdegaduring the assignment
process:

Channel Arrangementsthese are derived from the National Frequency Aliot

Table and national technical policies on how paféc frequency bands should be
used. A channel arrangement will specify whether thannels should be single
frequency or two-frequency, the frequency spacirgwben channels and any
necessary guard-bands to protect services in adjd@nds. The service type and
typical equipment characteristics will normally the deciding factors. If there are no
national channel arrangements, these can be dexkloging ITU recommendations
and equipment standards from international stamsdadhanisations. To assist

! Depending on national policies, some transmissinag be “license exempt” because the technology
used ensures minimum probability of interferencthwiher systems.



frequency co-ordination, arrangements should benbaised with neighbouring
countries. Arrangements for those bands currentlysie will have to be decided and
agreed before installation. Other sub-bands caadded later when they are brought
into use.

Equipment Library

The equipment characteristics are recorded in #gtabdse for each station as part of
the licensing process. Some information, such asstnitter and receiver emission
“masks”, are necessary to calculate interferenteegaduring frequency assignment.
Typical values for this information can be entedenling initial use of SMS4DC. In
the longer term, the Administration should consideweloping a list of approved
equipment as this would help the data entry officer

Antenna Library

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

2.6 Staff knowledge, experience and training

On request, the ITU may be able to provide spezsaistance and training in the
installation and operation of SMS4DC. However,sittmphasised that SMS4DC is
not a fully automatic frequency assignment systéhe system automates most of the
technical assessment procedures and displays shetsteThe final decision must be
made by a suitably qualified radio engineer who usthounderstand fully the
assignment procedures and be able to interpreeattyrthe results displayed. The
engineer should have a thorough understandingntérference mechanisms, field
strengths, protection ratios, propagation modeéing typical operation of the land
mobile, fixed and broadcast services. Also, forq@ency co-ordination and
notification, the engineer should have an undedstan of the ITU procedures,
especially the procedures in the ST61, GE84, GE&D GE06 Agreements, if the
engineer is to make assignments to broadcast rstatioclerical officers are used for
data entry, they will also need basic training tmlerstand some technical terms in
order to read the application forms and enter #iia dccurately. These terms include:
service definitions, power, antenna gain, geogltaoordinates, ITU designations,
types of ITU notification forms etc. A full desctipn 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 ofGeographicallnformation System (GIS) to

improve the effectiveness of assignment tasks. §kegraphical locations of
transmitters and receivers, together with terragigit information are essential
factors that must be taken into account in frequesssignment. Therefore a GIS
offers the engineer significant benefits to fregquerplanning and interference
management by providing a visual presentation efrilative locations of country



and regional borders, mountains and coastal arghsransmitter/receiver sites, with
overlays for field strength contours to show cogerareas and interference zones.

SMS4DC has two map displays: International Digitgrld Map (IDWM) and the
Digital Elevation Map (DEM). These also provide iaterface, through Windows-
style tool bars, to other functions including GaaglEarth.

3.2 International Digitized World Map (IDWM)

SMS4DC incorporates the ITU IDWM. This is a databas map-format of
geographical and technical data related to thedRRdgulations and certain Regional
Agreements. The drop-down menu allows the follovtmge displayed on the map:

* ITU Regions
* Country borders
» Coastlines

* lIslands

* Lakes

* Propagation zones as defined in the Regional Agee&snST61, GE84, GE89
and GE2006.

The initial display is of the whole World but usersay use the Graphical User
Interface (GUI) to zoom-in on particular geograploications.

3.3 Digital Elevation Model (DEM)

The Digital Elevation Model (DEM) incorporated inBMS4DC is the Global Land
One-kilometer Base Elevation model (GLOBE). GLOB&s ha resolution slightly
better than 1 km at the Equator and progressiver fresolution toward the Poles.
The terrain heights above sea level can be repextem the map by a grey scale or a
colour scale. SMS4DC reads the terrain heightbendatabase and can use them, for
example, to construct path-profiles between pmrAbdint link stations or in the
propagation models to determine effective anteraighth and clearance angles.

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

The DEM is the main GUI for frequency assignmenthwrop-down sub-menus and
toolbar buttons providing access to the calculasind assignment functions.

4 Engineering tools (Calculation, Profile and VectoMenus)

4.1  Overview

In addition to the frequency assignment and serspmeific analysis tools, the
engineer may use a number of engineering tools add that have a general

applicability and usefulness for any frequency grasient task. These tools may be
accessed through the drop-down Calculation, Prafii@é Vector menus on the DEM.



This menu includes some graphical tools which &e ased in the Propagation tools
menu.

4.2  Graphical tools on the DEM Toolbar

Some tools in the Calculation and Profile menusaatevated only after use of certain
graphical tools shown as “push-buttons” on the Dieblbar.

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

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

4.3  Calculation menu:

Radio Horizon: Uses the standard formula to calculate the radizdwo distance
between two stations, taking into account anteneighits and the effective Earth
radius.

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

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

Antenna editor: Antenna characteristics (horizontal and verticaingpatterns) are
used to calculate effective radiated power (e.apd are also required for many ITU
notification procedures. SMS4DC has an antennapaliforary and this tool is used
to enter into the library the patterns for new anses, or to modify existing patterns.
Effective antenna heighbf a transmitting antenna is the height of theeana above
terrain height averaged between distances of 35tk in the direction of the
receiving antenna. It is used in many propagatioediption models and is also
required for many ITU notification procedures. Ttosl produces a file of heights for
each 1 or 5 degree radial around the transmittgrishcompatible with ITU electronic
notification procedures. It can also display th&uteon a colour-scale map.

Once a Line or Polyline has been drawn, the follmgvadditional items in the
Calculation menu are activated:
» Distance:gives the distance between the end points ofeadintotal length of
the polylines.
* Area: if a Polyline encloses a polygon (beginning and @oints are the
same), the enclosed area is measured.
* Azimuth: calculates the angle with respect to North oflthe, as measured
from the beginning point.



* Elevation: measures the angle of the line with respect tohiwzon, as
measured from the beginning point.

4.4 Profile menu: once a line or polyline has been drawn, these stere
activated:
* Profile: shows the terrain height profile along the lingolyline.
* Fresnel zone:(for line only) shows the terrain height profiledathe Fresnel
zone clearance between beginning and end points.

4.5 Vectors menu:

» Draw Circle: draws a circle of user-defined radius around aostanh the
database.

» Draw from file: draws a vector that has been previously createdstmdd in
a file.

* Remove from displayremoves (clears) all vectors from the map.

* Vector handling: provides an interface to store or delete circled feld-
strength contours and to export them to GooglehEart

4.6 Interface to Google' Earth mapping

Googlev Earth is a free, on-line (Internet), interactivie Bap display of the Earth
with, for many geographical areas, high resolutsartellite images of the Earth’'s
surface and features. Overlays of cities, townsraads are provided and, using the
Keyhole Mark-up Language (KML), users may develbgirt own overlays (e.g.
national regions, zones and districts). For exantple ITU-BR generates KML files
from its on-line Broadcast Query (BC-Q) tool th@ncbe downloaded to provide
overlay mapping information on Plan and MIFR assignts and proposed
modifications. SMS4DC provides an interface throtigh Tools and Vectors menus
that provides a conversion for many of its caldalatresults (field-strength contours,
point-to-point links and other types of vectors aadter results) into KML format
files so that they may be seen as overlays on tuglé™ Earth mapping system.

5 Propagation tools
5.1  Overview

Propagation modeling is an essential frequency gemant tool that provides the

engineer with the ability to predict the path Ib&tween point-to-point link stations

or the effective coverage/interference area of dicast or land mobile transmitters.
Although a limited application of propagation maxles possible using manual

methods, computer methods are needed for praegiqaications such as constructing
field strength contours, transmitter-network integihce estimation and using terrain-
height information. Furthermore, computer modelipgrmits the results to be

displayed as contour lines or colour-scale imagekigh-resolution maps.

Several well-known propagation models (including4R “classics”, such as those
specified in regulatory agreements) have been im@teed in SMS4DC. Two main
types of model for predicting propagation are reepli those for point-to-point
systems (e.g. fixed services) and those for pairdrea systems (e.g. land mobile or
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broadcasting services). Some models can be uselotbr types. All propagation
models are designed to enable different valuesavhmeters to be used to take
account of differences in the particular path @aannder examination and SMS4DC
includes various pop-up menu boxes to enable tiggneer to enter the appropriate
values. Of course, the engineer must have the sa&gefraining and experience of
propagation modeling to understand how to use M&4DC tools to obtain valid
results.

5.2  Analysis Types

Table 5.2.1 shows the propagation models implendemeSMS4DC and the valid
combinations of model and type of analysis.

Lines, Polylines or an Aregbox) may be defined (drawn) on the Digital Elémat
Map using the DEM toolbar functions (see 84.2). c©drawn, the relevant menu
items are enabled in tHeropagation Tools Menuor further analysis in accordance
with Table 5.1 (valid combinations are marked Ygpending on the analysis type
and model, the output could be, for example, alg@fdield strength along a line or
polyline, or a window containing a colour-scaleldiestrength value map from a
selected transmitter in a defined area. Such magpg lme overlaid (with variable
transparency) on the Digital Elevation Map.

Link analysis enables a complete analysis of the ludgbt between selected stations
in a point-to-point link, including the path prailand Fresnel zones, in a
comprehensive graphical display. Various parameteag be adjusted and the link
budget is automatically recalculated to determimgeeffect.

Contour analysis determines field strength values alonch eaclial at 1 degree
intervals around the selected transmitter and drawesntour through all locations
where the field strength is equal to a specifiddeaFor example using P.1546 as the
model, within this contour, the field strength &@blof locations and T% of time
should be greater than the specified field strengtdues for L and T may be
specified in accordance with P.1546).

The Network Processoranalysis enables comparison of the service areas (
interference areas) from two or more transmitterbe determined and displayed in
different colours on the Digital Elevation Map.

Table 5.2.1
Analysis type Network Processor
. A P- e Max
Propagation Models a < |8 = S, Field Best
?_BI E 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
Okumura-Hata Nl N| Y| Nl N Y Y
ITU-R P.526 (by diffraction) N N N Y N N N
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ITU-R P.526 (Smooth Earth) NN N 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 contrahametworking capabilities permit
SMS4DC to be operated in several configurationseddmg on the needs (size and
resources) of the Administration (or spectrum managnt authority). For example,
for very small administrations, SMS4DC may be ogmfed as a stand-alone
workstation for a single operator who is resporesibl all tasks. However, for larger
administrations, several terminals may be netwogkad the access controls set up to
allow clerical officers to perform data entry, emggring officers to perform
assignment and licensing officers to perform ligegsand accounting. SMS4DC
provides a simple accounting system for record@ggdayments and invoicing.

6.2  Stations, Licenses and Billing

The Licensing tools are accessed from the DBMabase Menuwor directly at sign-
on, if the user has only Data Entry or Licensingess permission. Licensing
information is presented in taministrative datawindow in a “tree” or hierarchical
format. There are three main sections:

Anonymous stationsThese stations are not (yet) licensed. They areddd the
database in the engineering analysis stage ofsigranent process. If a frequency is
successfully assigned, they may be transferred ltcease. However, such stations
could also be added for test purposes only andegktnce the analysis is complete.
Active licenses:Each Active licence contains the details of then@my Licence(s),
Billing history (fees paid and invoices issued)atiins (including frequencies,
antennas etc.)

Archived licensesWhen an Active license is deleted, cancelled orifientj it can be
transferred to the Archived licenses part of th&allase for future information and
record keeping.

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 morkicences A Licence may have one or more
Stations (in the same service). Station may have one or morErequenciesor
Antennas

12



Licensesin some services may have additional levels, f@ngle a Broadcasting
license may havdllotments an Earth station may haBeamsand a Fixed station
may have &eceiver.

Access toLicence printingis at theLicencelevel andFee payments and invoicing
are at theBilling history level.

7 Frequency Assignment and Interference
7.1  Overview

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

These include:

* Providing a database structure that contains allrtcessary technical and
administrative information with an interface betweessignment and licensing
processes;

» Ability to specify which channels are availableahgh user-defined channel
arrangements (service-type, frequency spacing,lesiagd paired frequency
channels etc.);

* Automatic assessment of all available channels givan frequency range,
taking into account co-channel and adjacent-chameiference between the
new and existing assignments. Detailed results displayed for the
assignment engineer to choose the most suitabieeha

» Use of propagation tools to estimate service/c@efnaterference areas with
geographical display;

» International frequency coordination tools, inchgli assessment of the
proposed assignment for compliance with ITU Redidmaeements, bilateral
or multilateral agreements.

SMS4DC automates the technical analysis used irasB@nment process but does
not decide which frequency should be assigned. rAfie automated technical

analysis procedure has completed, the results &wh eavailable frequency are
displayed to an engineer who can make the assigndeersion based on the results.
The engineer must have a thorough understandintheofprinciples of frequency

assignment in order to interpret the results ahdecessary, carry out more detailed
analysis.

Although there are differences in the assignmenbcguures and technical
considerations for the Land Mobile, Fixed and Bizstling Services, there is a core
procedure, common to all service-types, which gared briefly in 87.2-7.3 below.
After SMS4DC has completed the initial examinatioh available channels, the
engineer may use the specialized analysis toolthéservice-type concerned.

7.2 Determine available channels from the Channelmangement Tables

13



SMS4DC obtains a list of channels available foraesignment service-type from the
national channel arrangement tableshat were entered into the database during
initial setup and is consistent with the Nationaddtiency Allocation Table (NFAT).

The NFAT is based on the Frequency Allocation Tahléhe Radio Regulations
(Article 5) which specifies the international alldion of frequency bands to
radiocommunication services. However, additionaiomal information is included to

show, for each band, which government departmenisgencies have authority to
make frequency assignments. Each relevant departanemgency may then decide
how the frequency bands within its authority sholld arranged to facilitate
assignment (channel bandwidths, single frequendworfrequency channels etc.). In
view of its importance, the NFAT is usually agresdinter-department level. An
agreed NFAT is therefore essential to preparenidwonal channel arrangement

tablesfor entry into SMS4DC as part of the initial intadon procedure.

7.3 Initial analysis of the available channels foexisting stations

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

* The engineer can select any channel for a detailiference analysis by
mouse-click on the appropriate row. The free-sgmopagation model is used
to calculate the field-strengths to and from theppsed assignment and
existing assignments. Results are displayed inasigteeet format with a
separate row to show calculation results for eagktiag assignment. If the
difference between wanted and unwanted field stheegceeds an engineer-
defined level, that row is marked in red as a pdémterference case.

» At this point, the engineer may decide to assigndhannel, consider other
channels or to undertake more detailed analysigyusie other analysis tools
available including the special interference tdofsthe service concerned.

7.4 Land Mobile Service

The general frequency assignment procedure dedciib&7.2 — 7.3 above can be
used to assign frequencies to the Land Mobile SenAssignments can be made to
Fixed Base (FB) or Mobile (ML) stations. FB stasomwill have a specific
transmitting site, while ML stations can operatéhw a specified area. FB and ML
stations may be linked together in the databasieeif are part of the same system. If
the Fixed Base is part of a larger system, usihgroFixed Base stations to provide
wider geographical coverage, the Network Processtne propagation tools menu
may be used to assess overall coverage. Once aefreg has been assigned,
probably it will be necessary to co-ordinate witkeighbouring countries (see
Section 8 Co-ordination menu).

7.5 Fixed service
Point-to-point links in the Fixed service will hatveo stations at each end of the link

(or *hop”) using highly directional antenna. The gareer will first use the
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engineering tools, for example, to check the azmmdirections between the link
stations so that the correct values are enterethéoimterference calculations and to
check the Fresnel zone clearance. Complex systems lhmave several hops in
“tandem” to cover longer distances over difficidtg. mountainous) terrain or to link
several intermediate points to provide a backbdeedommunications system. Each
hop will use a two-frequency channel for “go” ancetlrn” duplex operation,
probably in accordance with one of the ITU-R recanded channel arrangements.
One frequency of the channel is assigned for trégnshone end of the link (station
“A”) and the other frequency of the channel is gssd at the other end of the link
(station “B"). The general frequency assignmentcpdure described in 87.2 — 7.3
above can be used to assign one frequency of @bkiithannel to station A and then
the procedure is repeated to assign the otherdrexyuof the same channel to station
B. SMS4DC has a facility to associate Station A Bnalith each other in the database
so they are displayed as a link on the DEM andidensd as a pair for interference
assessment. The Interference menu can then beausetivo interference tools are
provided: FX2FX(link): calculates interference of stations between diffepoint-
to-point hops, taking into account antenna radmtjpatterns and cross-polar-
discrimination (XPD) in accordance with recommeraatiTU-R P.452.FX2FX
(station): calculates interference between fixed stations aiccordance with
recommendation ITU-R P.452, taking into accouneanas pattern and Net Filter
Discrimination (NFD) (overlap between transmitterdareceiver emission masks).
Once a frequency has been assigned, probablylibavihecessary to co-ordinate with
neighbouring countries (s&ection 8 Co-ordination menu).

7.6 Broadcasting service

The general frequency assignment procedure dedcaib@ve in 87.2-7.3 may be used
to find frequencies for new broadcasting statiors (n the Plans). However, in most
cases, Administrations will be using the frequenoyordination tools described in
Section 8 to implement (bring into service and dowate) their allotments and
assignments included in the various Plans assdoidta the ST61, GE84, GE89, and
GEO6 Agreements. In cases where Administrations reve satisfied with their
allotments and assignments in the Plans and aftenget® make large changes or
additions to the Plans, advice from the ITU Radmownication Bureau should be
obtained.

The Interference menuprovides two toolsBC2BC for analogue sound ariiT2BT
for analogue TV stations. These calculate aggreigé¢eference level of interfering
broadcasting (BC or BT) stations on a directioredeiver 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):
» Analogue Sound Broadcasting (GE84 Agreement)
* Analogue Television (ST61, GE89 and GE06 Agreen)ents
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» Digital Sound Broadcasting (GEO6 Agreement)

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

* Bi-lateral and Multi-lateral Co-ordination Agreenmsgn
Earth station coordination:

* RR Appendix 7 procedure

Broadcasting serviceo-ordination includes interference analysis amdjdency co-
ordination tools between Broadcasting Services lagtdveen Broadcasting Services
and some of the other services (Fixed and Land Malnly) sharing the frequency
bands in the ST61, GE84, GE89, and GE06 Agreeméntsiference analysis
methods are in conformity with the relevant requieats of the Agreements.

ST61 Co-ordination:for the few remaining frequency bands still subjec6T61 co-
ordination, [BC,BT]2[BC,BT] calculates the co-ordiion distance of a wanted VHF
sound or TV broadcasting station to the nearesttpm the border of neighboring
countries which are in ST61 plan, Rev.2006

GEB89 Co-ordination:for the few remaining frequency bands still subjecGE89 co-
ordination, there are several tools to identifytistes in neighbouring countries that
maybe affected by a wanted TV (BT) station: Telewis(BT2BT co-ordination
distance); Fixed BT2FX field strength); Land Mobile BT2LM field strength). Also
Fixed and Land Mobile stations that may affect a 3tdtion [FX,LM]2BT field
strength).

GE84 Co-ordination:there are several tools to co-ordinate FM sound@doasting
station with stations in the broadcasting, fixed #&mnd mobile radiocommunication
services, in accordance with the GE84 plan: Soumddrasting stationdBC2BC
coordination distance); ST61 TV stations (BC2BT ST6toordination distance);
Fixed BC2FX fied strength); Land Mobile BC2LM field strength). There are
additional tools to calculate aggregate interfeeemed nuisance field strengths to and
from sound broadcasting stations to other sounddmasting stations.

GEO06 Co-ordination:

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

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

FXLM2BCBT (Affected Admin): identifies Administrations whose Sound or TV
broadcast services might be affected by a Fixdchnd Mobile transmitter of another
Administration.

FXLM2BCBT (Affected Admin)/TX FXLM: identifies by a coordination contour
(defined in the GEO6 Plan) Administrations whoseablicasting service might be
affected by a Fixed or Land Mobile transmitter nbther Administration.

FXLM2BCBT (Affected Admin)/RX FXLM: identifies by a coordination contour
(defined in the GEO6 Plan) Administrations whoseabicasting service might be
affected by a Fixed or Land Mobile receiver of dmeotAdministration.
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Coverage Area: calculates the noise-limited and interferencetkchicoverage areas
for a wanted broadcasting assignment. These mdispiyed on the DEM.

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

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

8.2 Fixed and Land Mobile Service Coordination Agnaments:these are agreed
between countries on a bi-lateral or multi-latdrasis and are generally used to assist
frequency coordination and avoid interference irrdbo areas. Without such an
agreement, co-ordination could be on a first-coirs-$erved basis. Agreements
allow frequency bands to be shared equitably betwadkethe countries sharing a
border, by dividing the bands into “preferred” ambn-preferred” sub-bands. In its
preferred sub-bands, a country has preferentiajeusights. Agreements define the
preferred sub-bands allotted to each country aedatsociated technical conditions
for the usage rights, for example by specifying thaximum field strength at the
border or at some distance from the border in ¢netary of the other country. The
SMS4DC Coordination menuAg@reements) enables the technical details of
Coordination Agreements to be stored in the datgbasdile @order) provides
functions to assess whether a station meets thaitat conditions of the Agreement.

8.3 Earth station coordination (RR Appendix 7 prab@re): SMS4DC has two
menu items that assist with the Appendix 7 procediihe IDWM Options Appendix
7 sub-menu enables selection of an Earth statiothendatabase and drawing the
various coordination contours (in accordance wifip@ndix 7) on the IDWM map.
Other sub-menu items display details of the catmnaresults (including probably
affected countries, coordination contour data asardination information data). The
DEM Interference menu has sub-menu items to cakulaterference caused or
received by a selected Earth station on or froneroBarth stations or Fixed stations
located inside a circular area around the seled&adh station, using ITU-R
Recommendation P.452, by consideration of antematiernps and NFD (Net Filter
Discrimination).

8.4 Generation of notices of frequency assignmenttsr electronic submission
to the ITU Radio Communications Bureau
Any frequency assignment has to be notified to BR i

« its use is likely to cause harmful interference;

it will be used for international communications;

+ its use is governed by a plan (e.g. GE84 and GEO06);

« its use is subject to a coordination procedurei¢frO);

- there is a desire to secure international recagnif its use.

SMS4DC can generate, store and display electrooiicas to notify ITU BR the
assigned frequency(s) or administrative modifiggsp for assignments to Land
Mobile, Fixed and Broadcast stations. The relevabk electronic notice forms are:
TO1, TO2, T11, T12, T13, T14, TB1, TB2, TB3, TB4BY, G11, G12, G13, G14,
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GS1, GT1, G02 and GB1. Also for Earth stationsctetmic notice files will be
created in the form of Microsoft Access databakess fiDuring data entry, SMS4DC
assists the officer by automatically taking inte@mt the notice type and predicting
which data items should be filled and used. Notozens cannot be generated if the
mandatory fields in any of the data entry masksraxemplete or have invalid data.

9 Importing data from BR IFIC (Terrestrial Services) and the Space
Radiocommunications Stations (SRS) on DVD-ROM or fsm BR IFIC
(Space Services) on CD-ROM.

The BR International Frequency Information CirculBR IFIC) Terrestrial Services

issued once every two weeks by the RadiocommunitaBureau. It contains

information on the frequency assignments/allotmentsmitted by Administrations to
the Radiocommunication Bureau for recording in Mester International Frequency

Register and in the various regional or worldwidenB/Agreements.

The BR International Frequency Information Circul@R IFIC) Space Services
issued once every two weeks by the RadiocommunitaBureau. It contains
information (alphanumeric and graphic) relating datellite networks and Earth
stations recorded in the Master International Feegy Register (MIFR) or in the
process of coordination or published under the acke@ publication of information
procedure.

The Space Radiocommunications Stations (SRS) on -B@M is published (in
electronic form) every six months by the Radiocomivation Bureau (BR). It
contains information (alphanumeric and graphicatrey to satellite networks and
Earth stations recorded in the Master Internatiditafuency Register (MIFR) or in
the process of coordination or published under #uvanced publication of
information procedure.

The information in these ITU publications is essdnfor an administration to
perform its international coordination responsilal in accordance with the Radio
Regulations.

SMS4DC provides an import facility so that relevatdta, in particular about
frequency assignments in neighbouring countries,b&imported from the BR IFIC
and SRS into the SMS4DC database. Without this, dagafrequency coordination
functions described in 88.2 and 88.3 above, cabaatsed.

10 System and Database Security

10.1 Overview

A fully operational system, with database, licegsand technical analysis facilities,
represents a large investment in time and resou@ese the spectrum management
organisation has integrated the SMS4DC into itgapms and comes to depend on
it, there would be severe disruption to the orgatios and licensees if the data was
lost (though malfunction or disaster) or if unauthed persons gained access to the
data and used it incorrectly or inappropriately.

10.2 Database back-up and restore
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SMS4DC provides the facility to back-up the databss that it may be stored in a
secure location separate from the SMS4DC serves Back-up copy may be re-
installed on the server or on a different servehacase of a major hardware failure.

10.3 User access security levels

SMS4DC has six (6) levels of security for user asde prevent unauthorized persons
using the system, modifying licensee records oeregfce tables. This function is
required when the organisation intends to haveeuifit levels of staff using the
system, for example clerical officers, licensingfiagfrs, accounting officers,
engineering officers etc. A large organisation wioappoint a “System Supervisor”
with access at all levels and overall authoritymanage user-identification name
(User-ID), passwords and security level, for eacamier of staff working on
SMS4DC. These security levels are:

a) Supervisor: Authorized to read/write all parts of the databasenanage user-
IDs and passwords, reference tables and to coefignd 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 conterftthe database;

d) Senior operator: Same as Supervisor;

€) Licensing: Same as Data entry;

f) Read-only: Authorized to use only the information displaysithout
permission to edit any part of the database.

Also, the Supervisor may read and analyse an “Atditl”, this is an automatic log
of all activity on the system and lists the userdDthe person responsible for the
action and the time. Thus incorrect or inappropriattion may be traced and the
officer identified.
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Annex 1
System requirements

Minimum

Recommended

Pentium Il processor with 1 GHz
clock

speed;

256 Megabytes Random Access
Memory (RAM);

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 O
network,

CD Drive;

SVGA Color Monitor capable of
1024 x 768 pixel resolution;
Color Inkjet or Laser printer;
Graphics adapter with OpenGL

support;

« Pentium IV processor with 3 GHz cloc

speed or more;

1 Gigabytes Random Access Memory

(RAM);

« Hard Disk Drive with a minimum of 10

Gigabytes free available for installation

« DVD Drive;

« SVGA Color Monitor capable of 1024
n/ 68 pixel resolution;

« Color Inkjet or Laser printer;

« Graphics adapter with OpenGL suppo

The minimum hardware requirements listed abovemassiwoperation under Windows
2000. The use of a more resource-consuming versmuires a more capable
hardware platform, especially with respect to trecpssor and the amount of RAM

(e.g. suitable operation under Windows

XP will lestoachieved with a Pentium IV-

based PC with a least 2 Gbytes of RAM). SMS4DCliwesn developed and tested for
operation on systems with the following configuoas:

Microsoft Windows Operating system Windows 200045 RVindows XP

(SP2) and Windows Vista for single-user setup omforkstation in case of

setup on network;

setup on network;
Microsoft Office 2000, 2002 and

Windows 2000 server edition or Windows XP serversirver in case of

2007 or later

Adobe Acrobat PDF reader version 6 or later

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

dpi).
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1-3

2-1

2-2

5-1

5-2

Annex 2
Example SMS4DC screenshots to illustrate the maire&tures

Graphic Information System
Vector map: International Digitized World Map (IDW

Raster Map: Digital Elevation Map (Global Land Gkiemeter Base
Elevation model (GLOBE)

DEM: Station display and line-draw function
Propagation calculation results

Sample Propagation calculation (field-strength cantand area) and DEM
display.

Results of contour and area propagation calculaiqorted and displayed on
Google Earth map

Point-to-point link budget calculation using recosmdation 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: DEMdd Sation toolbar button

Administrative Data screen 1. In left pane: Hiehdczal “Tree” display for
Anonymous stations at Station level showing sulellez Equipment; Sub-

level 2: Frequency, Antenna; Sub-level 3: Receivwerright pane: Station
information data entry mask.
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5-3

6-1

7-1

7-2

9-1

10

10-1

10-2

10.3

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

Frequency assignment

Frequency Assignment Procedure Results spreadsheet

Interference calculation

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

Example interference calculation (2): Interferefroen a Broadcasting station
to selected stations in accordance with the GE8@dgent.

Frequency Coordination

GEO6 Agreement FXLM2BCBT (Affected Administration$jentification of
Administrations whose broadcasting service is Vikgbotentially) to be
affected by a wanted station in fixed or land melskrvice inside another
country.

Border coordination agreement example for the Usliodbile service between
three administrations

Generation of an electronic notification of a fwegcy assignment for
submission to the ITU Radiocommunication Bureal(BR).

Import from BR-IFIC or from SRS

BR IFIC and SRS data import interface with filtets specify what
information to import (e.g. administration, freqagrband, service)

System security
User-IDs, passwords and access levels
Audit trail

Database back-up and restoration
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1 Graphic Information System

Figure 1-1
International Digital
World Map (IDWM)

e ITU Regions

e Country borders
» Coastlines

* Islands

* Lakes

* Propagation zones 4

defined in the Regional
Agreements: ST61,

GE84, GE89, GE2006|

w Help Option Yectors

DEH/REE 2 0k 2 S8 .

Courtry/Region; SealCode: )

JLabih): 73247 10,5534 " [LondE} : 026° 35" 17,647 Region: | |admin, Code : -~

|Coastal Zone : Cold Sea

Io22i14:37

Figure 1-2
The Digital Elevation
Map (DEM)

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

The DEM menus and

toolbars access the malj
engineering, assignme
and coordination tools.

$425MS4DC - [Main Desktop1]
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Figure 1-3

Station display and
line-draw function

DEM showing two statiorn

symbols and the pop-up

information display for
Station465

The arrow shows the ling

drawn between stations a

the result on the status bpa.

for distance and azimut
calculation function

Tx Frequency : 90.0 MHz
Height_AGL @ 0.0 m
Prowaer ¢ 10,0 W eirp)
Class of Station : BC
Ernizsion @ SkS0F3E--

g TR

lazimuth : 40,882 |

[Latiny r 462 30" 0,000 [LonE) : 005° 45 30.000 "

[Blim) s 820 [Distlkm) s 76,249 [
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2 Propagation calculation results

ropagation Models | Wectors 'Ere"q'qén"e}gﬁ_lbtéti.op’s :C;ijqrc_i_ilj_a,t_ioﬁ Inte

Free Space r F E
ormer P, 370 e

Palline:

Field Strength Cortaur

P.52E _Smooth Eav;Eh_;l
P.452 Metwork Processor b o
P530

P61E

Crverlay

Bourgogne

i

at| 48.207918° lon .8

Figure 2-2

Area propagation display exported and displayed oisoogle Earth map
The Vector Handling function has been used to eraatl export, in Google Earth format, the result
from the ITU-R P.370 area and contour calculatixeneple.

Figure 2-1

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

Eran cqle'-(lnr"té

L =
Eye alt ‘256 66 mi
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ElLink Calculation (P530)1
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Figure 2.3: Link budget analysis using ITU Recommendation P.450Parameter
may be changed, including antenna height, and tdgdi is automatically re

calculated to give the power at the receiver input.
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3

Frequency Allocation Chart and Footnotes

& |[National _-||Freauency :[1500 [1600

IMHz j”Linear

ﬂl.ﬁpp}y” Mational : [cuin3

|

#'Frequency Allocations 2D Chart?

Saeline Service

Secandary Service

1530.000

sz8.000

o
g
=3
o
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Figure 3-2
National Frequency
Allocation Chart: sub-band
editor

The editor enables national sy
service and with Primary g

Secondary category of servi
status

bands to be created for specifi

LT

—

Frequency (MHz)
Allacation of the bands 1 550-1 559 MHz, 1 £10-1 B45.5 MHz and 1 B46.5-1 850 MHz to the fixed servics on a primary basis is limited ko the existing fixed stations, Mo more frequency will be: :_I
assigned to the new fived stations within these bands :
L]
Figure 3-1: Draw Frequency Allocation Chart
Example of a National Chart for 1500-1600 MHz, shagna National Footnote
B/ T:\BDT_SOFT\SMS4DCYDBYSMS-New:ITU_PLAN_R4, 0 [l e

Fiequency Band hHz) : [1550 1553

Band Footnotefs]: |(CIVIL)5.341,5.351.5.3534 5.354,5.356,5.357 5.3574
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Figure 3-3

National Frequency
Allocation Chart: national
footnote editor

The editor enables Nation
Footnotes to be create
modified and saved.

i National Footnote Editor ~ Xr

N e —

PR

Foot'_n_ot_e'N a5 IGUI i)

Footnote: Teﬁt_n

Allocation of the bands 1 550-1 559 kMHz, 1 B10-1 B45.5 MHz and 1 B46.5-1 BB0 MHz ;I
to the fised service on a primany basiz is limited to the existing fised stationz. Mo more
frequency will be azzigned to the new fiked stations within these bands.

3o 8
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4 Reference Tables and Libraries

Figure 4-1
Frequency (Channel)
arrangement editor
screen

The set-up screen fd

frequency (or channel
arrangements is shown wi
an example of a Fixe
service arrangement bas

on the formula given in ITY
F.1488. Once the

appropriate parameters ha

been entered (e.g. chann

spacing, referenc

frequency and upper/lowg
frequency offset, SMS4D(
calculates the  channg
centre frequencies (Fn, F1

and saves them in a file.
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Figure 4-2
Equipment catalogue

Library of technical
information for

equipment. For New
iff

Station data entry, i

the same equipmen
has already been store
in the library, the
technical information

can be recalled to sa
re-entering the data.

~

Equipment Catalog _)_(j
Internal Equig | Equipment hame: Fower Type | Type of Rad . [Manufacturer |Modsl Fid Transmis:| T System :J
4531 he E 1
4532 i Al 1
4533 4 E 1
4534 & 5 1
4535 s E 1
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4538 g i< 1
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4541 e = 1
4542 ¥ £ 1
4543 B2 E 1
4544 £ E 1 _J
4545 5 E 1
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4547 ¥ E 1 e
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Figure 4-3
Transmitter emission
mask (and editor)

Also receiver filter mask :
and editor. Emission masks
and receiver filters are usec
in interference calculations:
using Net Filter| :

Discrimination (NFD).
Actual values must b

entered for each type of

equipment  otherwise
default value is used.

3
3
3

Transmiktter spectrum mask i ]

Frequency Linit
4H3 -
Srequency - Certter Frequency| Aften (dB) ﬂ
-28 4
=22 40
=20 267
-14 178
-12 17.8
-8 0
1] 0
g al
12 17.8
14 17.8
20 267
22 40] =]
‘ Save I Refresh Canicel |

il iinE ERET T
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Figure 4-4

Antenna Catalog = :7 I
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Enables horizontal and [ L5
vertical antenna  gain W
0 000 Zin
patterns to be entered and B A% A
stored. Antenna patterns ggg g?gg §§§§§
and azimuth direction arp i 85 25
used in interference o i B3
calculations e.g. point-to- o o don

point link analysis. The
editor can be accessed frg
the DEM Tools menu.

mA_nem

25000
e

‘CIUU 0000 [0.000 ‘

Setallto Val

Eplane ki)

P —

Onri

s |

Load

Save |
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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 op
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 ei
“Save” button is pushed, a statipn |
symbol is displayed on the DEM at

New Station Parameters I

Service Type Clazs of Station

!B - Broadcasting LI IBE - Broadeasting station, sound

=]

~Station

Mame |StationdB6

Latitucde 46 In r]las 200

Latitude(deq.) !48.?41 EE7
Lorigitude |UDB IE v.”DS !BD.D Longitude(deg.] |B.141 BEY
Height_asi(m] !‘IDBS Powerlv_eirp] I‘IDDDD Frequenci[tHz] ISD

Inzertion Loss(dB] i3 Fix Sensitivity[u) 10.35

Ermission |3K50F3E-

—Antenna

Mame: |GE G40

Azimuth{deg.] |0 BeamiwidthE(deg.] | 360
Elevation[deg.] [0 Beaniw/idthHldeg.] | 360
Gain[dB] |3 Palarization

Height_aalfm] |2DD

Azsign Antenna
Shiow Pattern |

Save | Cancel |

the location given by the Latitude
and Longitude values.

E TS

Em g S
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l%].ndministrative datat
[F348 administrative data
E ,ﬂ Anonymous Skakions

=-[er leed,l’Base Stations

: Senegal FB

: UHF Base MOOO1
1 UHF Base MOOOZ
i UHF Base MOOO3
: UHF Base MOOO<+
b UHF Base MOOOS

~[J™A Receiver: POINT
O antenna: Fegs_t

[#-JE F Station: FA0004
#-J A Fx Station: FX0005
#-JF Fx Station: FX0006

----- [ Mobile Stations
----- & Earth Stations
Eroadcasting Stations
----- Oz Allotments
-O%, Active Licenses

[ [ Archived Licenses

= D Ry Equlpment Fi Equipment 1
2 D\/\ Frequency: 1350.6125 MHz

b4 odif_l,li CancsllSaveI

=181 ]

|Fixed Base station tnformation

Walle

Uit ot

Admin Ref. 10

Site ID

GhiB-FX0001

Station Hame

FX0001

Call Sign

Class of Station Fx

| Station Type

ITU region

1

Latitucle

+131900.00) DDMMSE,

Longitude

-0164430.00 | DOMMES.

Country GhiB

Radius of Service

km

Height ASL

Provision

Article 11

26|m

Aresof Trans;

Metweork 0

Figure 5-2: Administrative data screen 1 (AnonymousStations).in the left panel, the
hierarchical “tree” structure showing Anonymoustistas and an example expanded display far
Fixed station with frequency, antenna and receiegls. In the right panel, detailed informationyma
be displayed at each level. Data fields with tifle8old typefacemust have information entered. The

information on the screen can be modified and saved example shows information for the Statjon

level.

M adrinistrative data
'j Dg:a Anomymous Stations
B- D 7y Active Licenses

i[5 L|cense DDDDS

-5 License: o002
=-[JE License: oon4
%% Billing History

=00 Fr Station: FX Test 1

="y Equipment:

=8 D\[‘ Frequency: 450.1 MHz
~[Q™L Receiver: POINT
D[AJ Antenna: vB56_dat

FX Station: Fx Teskz
R,( Equipment:

- [JE License: 1-0001
B[P R Owner: Test Crner 2
- [ archived Licenses

L—l D\/\ Frequency: 460.1 MHz
D\”A Receiver: POIMT
|:|[fgfJ Ankenna: FE99_3

Chwrter trformation
Modif_l,ll CancellSaveI

WValue
Owner Hame Test Crwvner 1
Oowner Address Addrezs 1
City City 1
Country ETH
Telephone
Telex
Fax
Email
Remarks
Security Category
Address Code s
Code of Operating Agency &
Billig Hame l Oryvper
Billing Address Address 1

Figure 5-3: Administrative data screen 2 (Active kkenses)In the left panel the “tree
structure showing Active licenses with an examplkpamded display for a Fixed station license

showing billing history, equipment, frequency, ktkreceiver, antenna levels.

In the right pa

hel,

detailed information may be displayed for each lleVhis information can be modified and saved. The
example shows information for the Owner level.
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6 Frequency assignment

Assignment Results . ‘ _X_{
List of Frequenies :
o [Fr I | Banetavdth | Mum af Stations | Planin [Srv priority | a] (- Selected Station
0 1480000125 Pri | Service | Land Motk

_ o A — . :
S %“i‘ﬁ?@@i L Station Mame(1] Tast 3
i} | 1480.000125 ) Primary .
o | 1489.000_1_25 Prlrnary_
a
i kele i X
0 | 1430.000125 Primary Selected ChannelifdHz) - 148.25
i} 1430.000125 Primary e T el
T 4m00nas pmery

5 ‘ Total: 56 with Interference © 4

List of Stations
Mo [io [nemerz)
: 2 LM Test

|zervice [Frequency | Coordinates |Dist km [E1.2 [E21 [oE1 2

I Pemissible fisld strength :
‘Land Mobile | 145.250000]  035E3330 14N0100] 459 5153 5153 318 D

20 [dBuvim]

 Assign Cancel |

Figure 6-1: Frequency Assignment Procedure Resultspreadsheet.Shows analysig
of all channels available to the service in theusstied frequency range. Frequency rows shown in
yellow have existing stations within a predeterrdirdistance. Frequency rows shown in red have
already been selected for more detailed analydts the existing stations and a potential interfeee)
condition has been detected. The detailed restiteeointerference calculation for one of the “re
channels are shown in the lower panel. The resfiitsterference calculations to and from the exli
station and level of field strength above the maximpermitted interference level are given. [‘

a5
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7 Interference

e

P.452 FX2F% : Interference from the Wanted Hop to the Selected Hop{s) I _>g

“wtanted Hop (Tl

|No ‘Txlleme |T:|Localion |RxMame |W:L'ocal'inn. |Fne'q'(MHz)

| 1|Fx Test1 03TEF630 11HI300 Fx Test2 03IBESII0 11H5730 450.1000

Selected Hapls) (Re:

|No ‘_T:‘mamg
| 1|FxTestd

I_TxLQcaijon |Rx||a‘_ine |RxLotatiu_n |1m11ist_;km;' |Pat_h_Lu_ss(,dB)|I-S(qB) ‘l_(d_Bm)
038E5400 12H0900 Fx Test 3 038E1030 12H1900 105 12596 734 108

L3

Display Links on DEM AL g
Fixed stations with receivers

associated as point-to-point hopgigure 7-1: Interference Calculation for Links: Fixed
and displayed on the DEM link interference FX2FX(Link)) calculation result. In accordan
with ITU-R Recommendation P.452. Takes into antedinactional,
beamwidth and cross-polar discrimination and tratien'receiver
Net Filter Discrimination (NFD).

ce

GEEA : Inberference from wanted siation to selected stations

=]
wenled Siatian :
Ho [AssioniD [ Site Home |Countis | Frrauencytatz)
092000700 CARDADA 0] 37_600000
Irkerigianca bo
Mo |AzzigniD |5ite||a-e |Emm}l|E‘:i[_dBmfhn]_|E|]_llﬂi.Mil_l]|E-rEl’[dBu'er] E u-EreffdRuy/m]
__1] 102004012 GRODND OLR | -40.297873 BAOE1TM 76307000 12745056
2| 102008669 KLAIFEDA LTU | -4Z.531613 63.779866 76307000 42531134
3| 104002384 BIRZAI LTU | -GLOBPES7  64.399697  ¥6.307000 -11.907303
| DR4004573 KHOURIEGA  MRC | -41 495063 44 877479 76 307000 -31.423571
O] DB40Z54EY ZARZIS TUN | 15102618 GO.DA4737 Y6 07000 16262263
B| DBA033556 AFLOL ALG | 3147753 59799180 76 307000 -16 507820
__¥| bB40n47I3 ZAI0 MAC | 1.497805% 65.626721 76307000 -10.68027Y
B| DB4102625 AG ISIDOROS GRC | -7 967763 A7 G7RE7Y 76 307000 A E3M A
9| DE4023230 EEF ELAKHAL ALG | Z6.0DEIET. 59100221 76307000 17206679
0| ORA102452 CAIRETHIANA GRC | 2 A4BGET 99 4RBE7E 76 207000 73159676
11| OB4009123 MARBELLA, E | -36.249154 TE.904415 7307000 0597415
17| DBA102421 NEDDUSA BRC -7.78R937 1 TI7RAS 76 207000 25 m0eas [ -

I Repoit

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

accordance with the GE84 AgreementCalculation of the nuisance field strength of a
selected FM sound broadcasting station, at theitotaf other GE84 FM sound broadcasting statigns,
inside a circular area. Results displayed in spleaet (and html report): country code, the field
strength produced by wanted station (Esi), the egmge field strength value (Eu) of all statigns
(including wanted station), reference usable fitiength value (Eref) and the value in excess ef| th
reference usable field strength value (Eu-Eref).
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8 Frequency Coordination

(S O
Montenegre

Macedonia (EYROM). &0 ®

Bre

@, ; e

Figure 8-1: GE06 Agreement FXLM2BCBT (Affected Admin): Identification of Administratian
whose broadcasting service is likely (potentiatly)be affected by a wanted station in fixed or |
mobile service inside another country. Right-haokanshot shows the coordination contour for
wanted FX station crossing the border of an admnatisn whose broadcasting service is likely to

affected. Left-hand screenshot shows this respibe®d to Google Earth.

and
the
be

x
Nam.e:.lTLlH.-"IFEN.-’.-’-'-.HM 80-36 MHz .Si_ars_u'_lc'a:.lLM _I i |
Countries: [4RM_IRR_TLR 2]

Modsl [2 =] _ Caneel_|
Fropagation models: IHEE-1 B4R _I
Il = =ik | i b BE| el
LoFreq (MHZ) [HiFreq (Hz} [PrefCountries  |PIFS(dBOy M) | Hkmikm) ERP(cdBA)  |Emergency
g0.0 20| TUR 200 150 17.0
g2.0 g4.0]IRN 200 15.0 17.0
g4.0 86.0 | AR 20.0 15.0 17.0
< | ]l F
ﬂ F'{E&f'ereﬁtial'taurﬁiés | j

 -—~—— e _--—-—-———————===—— =

Figure 8-2: Border coordination agreement exampledr the Land Mobile service between three
administrations (SMS4DC set-up screen)The example shows a border coordination agreenoen
the band 80-86 MHz. Three sub-bands are establistieel for each country, giving preferent
assignment rights. The limits of the preferentights are 20 dbuV/m measured at 15 km acrosg

tf
al
the

border. For coordination of receivers, a referangesmitter with e.r.p. of 17 dBW is used.
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Figure 8-3

Generation of an
electronic notice
from the License

|Elladministrative datai

&% Anonymous Stations
= [O%, Active Licenses

IS Administrative data i Eruadcas.ting station

Modiy] Carclfave]

i [T

E-[IM R Owner: yemdi Valie
=[5 Lieense: noot Admin Ret. 1D BIPECOO
: D!Eéi Biling Histary Site 1D BTPECOD
g X Hodfy Station Hame |BTRECOD

OO et < Delete

Call Sign

CHA e Equipment

jass of Station i

] Da License:

il
O @ Archived anM\Ian VRS
110 Region _ K

Mouse right click at [k

station level opens [ Do [z =]
menu. Choosing S | sen e -
electronic notice opens peane | e oz
pop-up to specify notice Provision Senee 2064 e

details (date, action s i - Lce'l
etc.)
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Import data from BR-IFIC or SRS

Figure 9-1

Import from BR-IFIC or from

SRS

Information can be imported from
the ITU International Frequency
Information Circular (BR-IFIC) and
the Space Radiocommunications
Stations (SRS) on DVD-ROM.

The import

Class =
GE84

interface has filter
which enable the required data to
specified. In this example: Service
= FM/TV; Administration = SUI;
frequency band =
BC(sound); Fragment |=

IFIC import:

= Sevin

W OFM ATy [~ GEDE
I LE/HiE

I P

Add - | -4 Remavel

S =" Eleal
SwZ ;I

Import
Clase.

i~ Frequency condition:

F»=F1 andF<=F2

F = Assigned frequency

F1=|a8 MHz v-]
F2-[108 [MHz ~|

_'J Asdd > e F\empvél

F'» 88.000000 MHz and F < 108.000000 MHz

- Class of Station

Fragment

BAissign 10

O 0
(¢}

IBC - Broadeasting station. sound j

lGenava 1984 j

4o HEmqu‘
Clear

88 -108 MHz;

#dd - ||BC - Broadcasting station. sound

Add -5 I Geneva 1984

<~ Remove
Clear

Import progress: |
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10 System security

e 2]

Figure 10.1 x|
User-IDs, passwords o A

and access levels & UserName: [Nontise

User Password: [password

The User authorization screen "';3&“@ ———
enables the System Supervigor o] =
to set-up a new user with user User Passyord: |
name (ID), password and set ccess Levet | |

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

- Diata entry [lic ng & billing]
- Engineers [toolz)
- Senior operator

- Supervizor

- Licensing

- Read-Only

(= p RS B R U SR —

Auditteal
UserName: Isms4dc =] tion: [a) =] Tabe IAII -]
B.ad first invoice “ i .

User |DateiTime | Actiq Add frequency =T
smadde 23 19:53:04 L ﬁgg ';:r:‘:f =
smsddc -23 20:00:30 Updste anter ES Arenna

|smstdc | -23 20:02:09 Update arter| 68 Artenna
smsdde | -23 20:0%:23 | Updste anter | 68| Antenra
sr'ns4d'c -23 ZDDSDB Update ante.r' 28 :&.rrtén'na'
smaddc |23 20:06:43| "Llpc.ia{e anter, ?3 Antena

i smsﬁc-!c .-.ﬁ.é“éa:ﬂs.:24\:u;adate anter. ?é-; Artenna
smsddc | -23 2.0:35:1.8 Assign Anter. 11.9 Ardt)iag
smsdde | -23 20:35:31 Update anter| 73 Antenna
smadde  -23 20:35:39 Update anter| 73 Arterra

|smsdde 23 20:38:03 Updste anter| 73| Antenna
smsddc | 23 20:41:30 | Assign Ater 120 SrtDisg
smaddc - Assion Arter 121 | ArtDiag
smadde : Update anter. ?3 Artenna

) Sms-’ic-ic Asé.ign Anter. 122 Ambiag
smeddc Llpdate anter' '.'"3 ! Antenna
smadde =23 21:14:32 Update broac 53 BCStation
smsdde | -23 2101445 Update broac 54 BCStation

Figure 10-2: Audit Trail. This displays a log of SMS4DC activity, action takéime and the
user responsible for the action. The System Sup@ngdan define the search on the following ite
user name, action type and the database tabléeoést.

Figure 10.3 |
Database back-up and restoration __

. __l&ntenna
The System Supervisor should make regull| | _antennalibay

back-ups of the database using the back-
facility. The back-up should be kept in a secu

=

__IBorder coordination results

location well away from the SMS4DC server. DB

__]EffectiveAntenna Heights -
The back-up may be used to restore |t 5 |J_F'EGU.EHCU-.-T.6'?'9% | _'ILI
database by copying the back-up file into o .
SMS4DC DB folder and changing the name| ¢/| 2 I |

TABDT_SofiSME4DC,

oK. I LCancel |

it to the original database name.
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Annex 3

Task-oriented Index for the SMS4DC User Manual

Description of task or sub-task

SMS4DC User ManuaReference

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 DEN
view

6.6. New antenna definition
6.10. Modification of a frequency allocation 232
6.11. Addition of footnotes 232

6.12. Definition and modification of frequency
arrangements

Setting up System and Database Security

3.1. Program start

2.5. Security

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

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

SMS4DC User ManuaReference

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 m

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 ManudReference

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

3.4.2.9.2. Tools menu of area calculation windd
3.4.2.10. Vectors menu of DEM view 94
6.5. Path profile extraction

W

6.9. Field strength calculation

37



Description of task or sub-task

SMS4DC User ManudReference

Frequency Assignment and Interference

Interference: Fixed service

Interference: Fixed and Mobile services

Interference: Broadcast service

Interference: Earth stations

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
3.4.2.13.1. FXM sub-menu of Interference men
of DEM view

5.4. Interference of stations in Fixed services o
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 procedut
5.2. BT to BT interference calculation procedur

)

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. GES89 Interference sub-menu of
DEM view

Frequency Co-ordination: Broadcasting
services GE06

3.4.2.12.4. GE06 sub-menu of DEM view
3.4.2.12.4.1. GEOG6 Interference To sub-menu ¢
DEM view

3.4.2.12.4.2. GEOG6 Interference From sub-men
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 me
of DEM view

Frequency Co-ordination: Earth stations RR
Appendix 7

3.3.1.1. RR Appendix 7 item in Option menu
3.4.2.12.6. Border coordination 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 and the Space
Radiocommunication Stations (SRS) on DVD-
ROM.

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

SMS4DC User ManudReference

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 Administrati
Data

6.18. Customization of SMS4DC

ve

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 Statio
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

Billing and invoicing

4.9. The level of Billing History

4.9.1. Context menu in the level of Billing Histo
6.15. Billing in SMS4DC

2.7. Customization of administrative functions

y

6.18. Customization of SMS4DC
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