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ITU Spectrum Management System for
Developing Countries (SMS4DC)

SMSA4DC is software designed by ITU based
on ITU recommendations

Developed to assist the administrations of
developing countries to undertake their
spectrum management responsibilities
more effectively;

SMS4DC covers terrestrial fixed, mobile,
sound and television broadcasting services
in the bands above 30 MHz, including GE-06
as well as frequency coordination of Earth

stations
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Computer aided spectrum management

 The use of computers in the spectrum management process
has become crucial for most administrations that are faced
with the ever-increasing use of the radio frequencies.

» Several aspects of this process, such as frequency
coordination, administrative procedures (registration and
issuing of licenses) and notifications of assignments to the ITU
according to the Radio Regulations, are crucial in the
establishment of a computer-automated process.

* |ITU-R Handbook: Computer-aided Techniques for Spectrum
Management (CAT) (2015) http://www.itu.int/pub/R-HDB-01
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National Spectrum Management

Spectrum management is a combination of administrative and
technical activities for efficient utilization of spectrum by users
without causing harmful interference in their service area

d)
%V!A.

SM4DC S

{




Monitoring System

Tools and Databases

Spectrum Management System -
Monitoring

Technical modules Database

Data processing modules

Geographical Information System

Digital Maps
(e.g. Digital
Database

Elevation Model)

SM4DC
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SMS4DC Development Cycle

2007: SMS4DC Version 1.0
2008: SMS4DC Version 2.0 (Addition of Digital TV planning tools (GE06))

2009: SMS4DC Version 3.0 (Addition of Google Earth and monitoring
interface)

2012: SMS4DC Version 4.0 (link to ESMERALDA monitoring software of
Thales and additional enhancements, French language)

2014: SMS4DC Version 4.1 (Update of Article 5 according to WRC12,
import from new BRIFIC & interface with appendix 7)

2015: SMS4DC Version 5.0 (Revised propagation models based on the
latest version of P.452, P530 and P. 1812, P.1546, Spanish language).

2017: SMS4DC Version 5.1 (HCM, results of WRC-15: revision of the Radio
Regulations Article 5 module, the international frequency allocation).

2020: SMS4DC Version 5.2 . 3
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Functions of SMS4DC

> Administrative Functions

> Graphical User Interface (GIS) Functions (including Map
Displays)

> Engineering Analysis Functions
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Administrative Functions

> Comprehensive database (MS Access) of user/license details,
with data fields in accordance with ITU recommendations;

> Provides complete process from: frequency application,
frequency assignment, licensing, ITU plans and Bilateral
frequency coordination procedures;

> Imports coordination data from ITU BRIFIC & SRS CD-ROM
database;

> Producing electronic notices, print license, invoice & spectrum
fee

> Secu rity features: 7he designated system administrator can define an individual

account for each SMS4DC user up to 6 levels of access to the different processes (e.g.

licensing, assignment etc). Each user account is named and password protected. L

9
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GIS Functions of SMS4DC

User friendly interface with text
menus and icon-tool bars;

Display views

* International Digital World Map (IDWM)

- Digital Elevation Map (DEM) (2-D and 3-D)
Data entry/Assigning of new
stations on DEM by mouse point-
and-click

Export of maps, overlays and vectors
to Google Earth Searching and

. . . A R
displaying stations on DEM | @9
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Engineering Functions

International & National frequency allocations table (chart)
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Engineering Analysis Functions

Calculation of coverage area, field strength, field strength contour,
network coverage and best server calculatlons |

Ca

M

30,0007 LonE) 1 008 707 2813 Wtgm): 394 |

47 IAETINT ¢, Lo 981122450983 ¢ Lst001 47735 30000 Lol 009+ 50 SRONT" AN 753 Do) 102,625 K@) 1 34096462

Lat 147. 741666667789 * , Lore S, 128559023291 * et 474"

Maximum Field Strength Best Server
Coverage area Item to calculate and Item to calculate and
Item to calculate area in km2 visualize the maximum visualize the best serving
Where inside the area, the values produced by more station at each point among
field strength value is higher than one transmitting various stations inside a
than a stations at any point inside a  predefined rectangular area.

threshold value. predefined rectangular area.
13
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Broadcasting services

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 GEO6 Agreements.

Interference analysis methods are in conformity with the
relevant requirements of the Agreements




Example for the Land Mobile service — cross border

dinati
greemenkts > |
MName: [TUR/IRN/ARM S0-86 MH=z Service: [LH4 = todity |
Countries: I.&.F: M_IBN _TUR 7 l
rModel: I 2 ~ I Cancel l
Propagation models: IFiE C-1546 I
<] (<] 15 of 15 > | w1 | =] »<| =
LoFreqg (MH=) | HiFreq (MH=zZ) | PrefCountdries PIFS(dBu™~an) HEmikm) ERP(ddEWv) Emergency
S0.0 SZO0|TUR 20.0 15.0 17.0
S2.0 S4 0| IR 20.0 15.0 17.0
S4 .0 S6 .0 | ARk 20.0 15.0 17.0
(<] | BT
i | Preferential Countries I |

The example shows a cross border coordination agreement for the band 80-86 MHz among three
administrations. 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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Coordination contours around an Earth station - BR

Tx/Rx,Group ID,Service Type,MinFrq{MHz) MaxFrq(MHz), SAT Name Beam Name,Probably Affected Countries App7 Method
01: Tx,83705369, 0, 7975.00, 7995.00 , SATCOM PHASE-3,NH,D F G HOL LUX, 2.1
02: Tx,83705370, 0, 7995.00, 8025.00 , SATCOM PHASE-3,NH,D F G HOL LUX, 2.1
03: Tx,83705371, 0, 8025.00, 8065.00 , SATCOM PHASE-3,NH,D F G HOL LUX, 21
04: Tx,83705372, 3, 8025.00, 8065.00 , SATCOM PHASE-3,NH,D F G HOL LUX,6 321 (1)
05: Tx,83705372, 3, 8025.00, 8065.00 , SATCOM PHASE-3 ,NH,D F G HOL LUX,31 (2)
06: Tx, 83705372, 0, 8065.00, 8165.00 , SATCOM PHASE-3,NH,D F G HOL LUX, 2.1
5502113
Mode 1
Mode 2
Mode 1{-30)
Mode 1{-£0}
Mode 1{-60)
46MN4924
Admin : BEL, ES Name : KESTER, Country : BEL, Notice ID : 90502466, Coordinates : 004E0600 50N4501




SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

¢ SMS4DC - [Main Desktop1] Q@

E File View Window Help Tools Calculation Profile Database Propagation Models Vectors Frequency Allocations Coordination Interference Bullgideisls
D& 2 kN «28% X0 L A XK | &0OME
DEHE| 22 (&(2)0% 2 @ H| =

L

Lat{N) : 47°50'30.000" Lon(E):012°05'30.000" Alt(m):450 |Admin. Code:-—  |Coastal Zone : Warm Sea




SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface
Monitoring request to SMS4DC

Outbox

MONITORING
SOFTWARE

SMS4DC

L J
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MSIP (Republic of Korea) and ITU project

V5 released at the end of 2015

* Adding propagation models based on the latest version of

* P.452(-16), Prediction procedure for the evaluation of interference between stations on the
surface of the Earth at frequencies above about 0.1 GHz

* P.530(-16), Propagation data and prediction methods required for the design of terrestrial line-of-
sight systems
* P.1546 (-5) (Method for point to area prediction for terrestrial services in frequency range 30 MHz
to 3000 MHz)
 P. 1812 (-4) (A path specific propagation prediction method for point-to-area terrestrial
services in VHF and UHF bands);
* Intermodulation: calculating interference caused by intermodulation products up to 7th
order by using ITU-R SM1134-1 and other resources
* General interface between SMS4DC and monitoring software (based on the guidelines
prepared for and presented to ITU-R WP1C of the SG1)
*  Further development of built-in and user specified administrative reports;
* Preparation of a general method to import data to SMS4DC
* Spanish language added
*  Preparation of time limited version as a demo tool which can be used for introduction of
SMS4DC;
* Preparation of the training material for assisting self-learning training of the software.
Train-the-trainer workshop 24 November-2 December 2106, Addis, for around 10 new
trainers (English, French and Arabic speaking), in close cooperation with the AFR office




HCM in SMS4DC

* V5.1 of SMS4DC released in 2017 (3" Quarter)
 HCM calculations included (EUR)
 WRC-15: Article 5 of the RR
« HCM4A.dll will be developed by the African experts
and when ready, it will be added
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International Meeting of
SMS4DC Users

http://www.itu.int/en/ITU-

D/Spectrum-

Broadcasting/Pages/International-
SMSADC-Users-

Meeting Geneva Decemberl6.aspx

000
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Overview

In order to further develop the tool, it is necessary to collect the opinions and expectations
of users and potential users. To this end, a meeting was be organized for the SMS4DC users
with the following aims:

esummarizing why computerized spectrum management is required;

eanalysing the main functions of the SMS4DC;

eproposing further developments;

eunderstanding the needs, proposals and experiences of targeted users in order to meet
their requirements.

The meeting focused on:

*highlighting the main functions and structure of spectrum management organization and
necessary information for efficient spectrum management;

*the role of computer-aided spectrum management;

eoverview of the SMS4DC, including its structure, main features and different functions;
epractical examples;

ecountry presentations from SMS4DC users: how to use the tool and description of their
experiences; ’
*requirements, needs, proposals and remarksfor further developing the tool.
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Participants

Around 40 participants (registered 50) from 25
countries.

Presentations: 3 BDT, R&S, ITU Sales, experience of a
trainer

Country presentations: Hungary, Switzerland (including
HCM), Burundi, Colombia, Myanmar, Sudan

Oral presentations: Timor Leste, Bhutan, Cameroon,
PNG, LS

Comments by e-mail: experiences of Pacific Islands
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Final conclusions

The participants expressed their view on
the usefulness of the software but it can
be even better with some improvements.
In addition they supported the idea to
have this type of meeting once per year
and if possible, have also regional
meetings of the users.




Proposals for improvements, additions

Administrative functions
Engineering

Graphical

Training

Support

Software

Promotion
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Administrative functions

* Making easier transfer from Anonymus to licensed station

* Improvement of designing license and invoice form

e Using copy function in data entry

e Export to/from Excel and Word for reporting

* Search for stations based on name/ID

» Status of license, step-by-step follow up of the licensing
process

e Export/import between SMS4DC-SMS4DC

* Licensing request via web/on-line application form

* Upload printed license/invoice (or at least link to them)

* Reporting on e.g. number of licenses, stations

* Automatic renewal of frequency licenses

* Making microwave link entries easier

e Supporting management information system
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Engineering

- Equipment, filter database
- Tower database

- Higher resolution terrain

- Fee calculation



Graphical

- Revise the graphical interface
- Icons to add/move/remove stations
- Frequency allocation chart
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Training

Preliminary questionnaire to participants

Preparing more training materials

Background presentations, video on the functions

More spectrum management training is required
Training curriculum

Starting/tutorial/basic information

Training on You Tube

Modular trainings (e.g. engineering/data entry/licensing)
Small demo on the functions for a smaller area




Ticketing for help request
Web/online support
FAQ

Forum for users and forum for developers
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Software
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- Checking other operational system than
Windows

- Mobile/tablet application

- Pre-defined workflow (like e.g. in the
Executive overview)

- Modular utilization

- Checking the possibility of other solution
than dongle for authorized utilization 5




Promotion

Presentations during workshops

Web page

During meetings of Regional Organizations

Flyers, brochures

Packing together with other spectrum management
assistance

Distributing information video/tutorial by a BDT Circular
Using BRIFICs for distribution of information about SMS4DC
Regional roadshows (1-2 days, back-to-back with other
workshops)

Presentations during WRS and RRS
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PIRRC project (Pacific Islands)

While most of the smaller islands are considering or have procured the SMS4DC systems only

few have implemented it as their spectrum management system.

The problems include the lack of the basic like:

1)  Absence of a national frequency allocation table;

2)  Absence of resources for systematic spectrum management;

3) Lack of training.

4)  All countries who have responded to the survey indicate that while they will adopt SMS4DC
they need additional training and more importantly training material that would allow
them to work and learn on the system with limited supervision.

The PIRRC Project will be conducting additional training in the first quarter of 2017 and will
include the preparation of training aids for the users.

Direct beneficiaries of PIRRC are FSM; Kiribati; Marshall Islands; PNG; Samoa; Solomon Islands;
Tonga; Tuvalu and Vanuatu.
Countries that are not are beneficiaries Cook Islands; Fiji; Nauru; Niue; Tokelau and Palau.

Purchased SMS4DC for 10 users
Provided higher resolution map (in 2018)
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Republic of Korea and ITU project

Project activities

To improve administrative function and user interface for spectrum management,

functions below listed should be newly made or improved:

 Improvement of designing license and invoice of fee form

 Adding copy function in data entry to avoid repeating same data

* Improvement of data export and import function to Excel, Word and other
commercial software

 Adding search function for stations based on name or ID

 Export and Import data between SMS4DC — SMS4DC

 To make on-line license application possible, set up sample license web pages and
link applicant’s data to SMS4DC database

* Upload of printed license or invoice(pdf or jpg format) to SMS4DC database or
provide a link function to the documents saved in separate place

* Macro function or simplified process for repeated similar stations’ licensing
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Republic of Korea and ITU project - new

For better radio communication engineering and easy work for licensing, functions

below listed should be newly made or improved:

* Based on the user country’s request, provision of non-commercial higher
resolution(around 90 m) map based on freely available data

 Adding new database of filter, tower and other available commercial products
database of radio communication equipment

* To calculate licensing fee, adding formula configuration and calculation function
for licensing fee or importing formula function from other program i.e. Excel,
based on the country’s law and regulation

* Improving graphical user interface, i.e. add icon of linking and removing linked
stations etc.

* For data protection, adding automatic back up menu to separate storage device
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Republic of Korea and ITU project - new

To closely support users and exchange useful information and experiences of users

* closed on-line forum should be operated and this forum may include FAQ, bulletin
board and other necessary functions for users. To facilitate this forum, the
developers and experts of SMS4DC should participate in it and timely provide
answers for users’ questions.

Preparation of additional training materials

 Making video with e.g. recording of training classes for SMS4DC software and
uploading the videos to You Tube and other sharing site for learners

* Preparation of the training videos as a multimedia DVD and releasing it for
assisting self-learning users

Final approval test of the revised version of SMS4DC software package:

* Preparation of a protocol for testing and test the revised version of the SMS4DC
software

* Execution of the approval test of the SMS4DC software on the basis of such test
protocol, with the participation of the SMS4DC developers, experts and trainers,
and ITU staff from BR and BDT




Additional experts for development

- New experts can be involved in developing stand-alone modules

- These modules will be added to the software by the existing experts

- Example: HCM module developed by an expert from Lithuania and inserted to the
SW by the present experts.
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How to order

e |TU Sales
https://www.itu.int/pub/D-STG-SPEC
 Publication notice

https://www.itu.int/dms pub/itu-d/opb/stg/D-PN-
395-17-PDF-E.pdf

 Reduction for Member States, Sector Members,
Associates (15%)

* Reduction for LDCs (80%)
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For further reading:

« |TU Handbook - Computer-Aided Techniques for Spectrum
Management (CAT), 2015

« |TU Handbook on National Spectrum Management, 2015
« SMS4DC 5.0 User Guide

« |TU Handbook on Spectrum Monitoring, 2011

« Recommendation ITU-R SM.1370-2 (08/2013)

— Design guidelines for developing automated spectrum management systems

« Recommendation ITU-R SM.1537 (08/2013)

— Automation and integration of spectrum monitoring systems with automated
spectrum management

« Recommendation ITU-R SM.1604 (02/2003)

— Guidelines for an upgraded spectrum management system for developing countries

T
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Thank youl!
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PRIDA Track 1 (T1)

ON-LINE English capacity
building workshop

SMSA4DC Introduction

April 20 - May 1, 2020

Yasir Ahmed
ITU expert

o
Email: Yasir192@gmail.com 1 @
.. 74



Why Spectrum Management System

Requirements Solution Results

*  Provide frequency
assignments to all users.

* handle different scheduled
administrative tasks.

* Efficient use of radio
spectrum.

* Mitigate interference.

* Thousands of frequency :
|
l
|
l
|
l
| * Interference resolution
l
|
l
|
l
|
l

assignments.

* Frequency assignment
requests.

* New services and
technologies.

* Insure interference free
operation.

* Apply international
regulation and standards.

Automated Spectrum
Management Tool

* Supporting coordination
with other administrations.

* Develop national rﬁgiictt::ir:g Sg:;tarﬁ? * Help in providing short and
regulations. ~ - long term strategies.
* Efficiency of spectrum — * Records and database.
utilization. g * Connected to remote
Billing Planning monitoring stations.
e e o = = = T

Assignment




Administrative Engineering Analysis
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SMS4DC GIS Functions
0 GIS Functions

The IDWM is used to draw political borders, coastal lines (P.452), ITU
regions, ITU agreements areas.

= =
| & FaBE | &S| % | 0O%= 2|

Country/Region: Sea(Code: ---) [Lat(S): 07 31 "8354 " [Lon(W):005°10'6.742" [Region:1 _ [Admin. Code: - =




SMS4DC GIS Functions‘
0 GIS Functions

DEM is the Global Land One- kilometer Base Elevation model (GLOBE)
however user maps with better resolution can be imported.

TNE SreS4DC - [Main Deskeopt 1 0 NEE =i
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SMSADC GIS Functions
0 GIS Functions

Export and display coverage area and stations, and overlays vectors in
Google Earth
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0 Engineering Analysis Functions
Functions

Calculation along a line for field strength values produced by a station along a path
profile at a given receiving height above ground level as well as a visibility analysis.

Total Distance(km) = 8.973 ,Station Name = fxxx2
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0 Engineering Analysis Functions
Functions

Calculation along a line for field strength values produced by a station along a path
profile at a given receiving height above ground level as well as a visibility analysis.

Total Distance(km) = 8.973 , k-factor = 1.333333 , Receiver Height_AGL(m) = 3.0
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neering Analysis Functions

0 Engineering Analysis Functions
Functions

The Area calculation, Draw Contour and coverage area

W Area Cabonlat sows (=03
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Engineering Analysis Functions

zonhe clearance.

Save Profile

" e ailability Il

Point-to-point radio links, link budget calculations, link availability, path profiles, Fresnel

Total Distance(km] : §.973
Tx Frequency(MHz] : 7000

fxxx2
Frivil
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15.0356
Filw]

WEwWR2 Gt[dB]
1 I‘I 7
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i}
Lot[d&])
|3
Ht_agllm]

30

Engineering Analysis Functions

Functions

k_factor: 0,55

© 2.433 F1
:-55.724
S 60.384

S 16.191

Clearance
Flat Receive Leweal [dEm)
Flat Fade M argin (d5)

Total Geo-climatic Loss [dB)
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neering Analysis Functions

0 Engineering Analysis Functions
Functions

Fresnel Zone: Plots a path profile and the corresponding nth Fresnel Zone with the
values of left site antenna, right site antenna, frequency, k-factor and Fresnel Zone
number.

Ht_agl(m) = 30.0, Hr_agl(m) = 30.0, Freq.(MHz) = 700.000, k-factor = 4/3, Fresnel Zone Number =1
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0 Engineering Analysis Functions
Functions

Maximum Field Strength, Calculate and visualize the maximum values produced by more
than one transmitting stations at any point inside a predefined rectangular area.
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Engineering Analysis Functions

0 Engineering Analysis Functions
Functions

Best Server, calculate and visualize the best serving station at each point among various
stations inside a predefined rectangular area
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Engineering Analysis Functions

Engineering Analysis Functions
Functions

Antenna Editor :Load, modify, visualize (2D and 3D), define and print antenna radiation

pattern.
E-plane or H-plane

@ antenna B-plane Pattem
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3D view of antenna pattern




0 Engineering Analysis Functions
Functions

Convert Antenna File from other format to SMS4DC format: Antenna file in SMS4DC has
format ant_*.ant , Most of antenna have Andrew format - *.adf or *.dat or Kathrein
format - *.msi

Convert to SM54DC Antenna File b4

Antenna File Name

SM540C Antenna File Hame ;
|

W

Caonvert Data
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0 Engineering Analysis Functions
Functions

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

v

8 Horizon PDistance Calculation

Faor Smeoath. Curved Eanh

le_fastcr lm Eaith Raduekm) |5371
Aatenna Hesghe{m]

Station & 133

Station B [93

Tota Distence Beswern Anterazslim] |




neering Analysis Funct

0 Engineering Analysis Functions
Functions

Azimuth (Deg.): Calculation of azimuth angle of first point in respect to the second point
in degrees

~SJortly
directioin

cyeeh

first point

Azimuth 270 Deg = second point



neering Analysis Funct

0 Engineering Analysis Functions
Functions

Elevation (Deg): Calculation of elevation angle of path from horizon distance to the line
of sight

angle of

elevation - honzontal




neering Analysis Functions

0 Engineering Analysis Functions
Functions

Effective Height of antenna: is a function of surrounding terrain height, is average level of
the ground between distances of 3 km and 15 km from the transmitter in the direction
of the receiver.

3m 15Km
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SMSADC System Security Mechanisms

Administrative data Technical data Manage user IDs
and passwords

Supervisor Read + write Read + write Read + write
Senior operator Read + write Read + write Read + write
Security Engineers Read + write
Mechanisms
in SMS4DC Licensing Read + write
Data entry Read + write
Read-only
Read Read
levels
M e e
Lo Uszer Mame: ISMS4DC g User Mame: ISMS4DC
’7 Uszer Password: |5M54DC ( Uszer Password: ISMS4DC ‘
todify — kdodify
. « User Mame: | ;l i+ Uszer Mame: ISM54D|: ;l
Uszer Password: I Uzer Password: |A1-":"-2!@ﬂ{
Access Level: |4 - Supervizar Ll Access Level: I4 - Supervizor ;i
¥ Enabled v Enabled
Delets I Save Cancel Delete I Save I Cancel I u’
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SMS4DC'Syste Configuration

Single user Multi user

-Database
-Reports
-Maps

-Main application
-Database

-Reports |
-Maps -Main application -Main application




Setup for a single-user

Single user

-Main application
-Database
-Reports

-Maps

Insert the SMS4DC CD in the CD-drive of the

stand-alone PC. The SMS4DC CD is auto-run,

therefore Windows installShield wizard will

launch automatically.

i Spectrum Management System for Developing Countries - Insta... E“EI@
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o
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Welcome to the InstallShield Wizard for
Spectrum Management System for Developing
Countries

Spectrum Management System for Developing Countries Setup
iz preparing the Installshield Wizard which will guide you
through the program setup process, Please wait,

Computing space requirements




Choose the installation language
from the list of available languages
that are displayed.

Choose Setup Language

5elect e anguage:for this nstalabon from the choces below,

Erglsh (LInted tates| \

nalsh (United States|
iench France
oanish Tradibonal Sort

o T 1 A |

Setup for

a single-user

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

License Agreement

Please read the following license agreement carefully.

LICENSE AGREEMENT

SMS4DC Version 5.1 - Spectrum Management
System for Developing Countries

EAdisin ANAT
1@ I accept the terms in the license agreement

(711 do not accept the terms in the license agreement

Instalishield

<Back | MNext> || Concel |




Choose the option Complete for thee SMSA4DC will start installation.

type of installation and allow the
InstallShield wizard to complete the
installation.

i SMS4DC - InstallShield Wizard

el Type Installing Spectrum Management System for Developing Countries "'.

Choose: the setup type that best sults your needs. The program features you selected are being installed.

Please select a setup type. Flease wait while the InstallShield Wizard installs Spectrum Management
I System for Developing Countries, This may take several minutes,

Lo ~ Statu

i Al program features will be installed. (Requires the most disk 5
space.) Installing IDWM
—

|

" Custom

LY  Choose which program features you want installed and where they
o will be installed, Recommended for advanced users.
Instalishield Instalshield
< Back Next > Cancel [ <gack [ newt>




Choose the option Complete for thee SMSA4DC will start installation.

type of installation and allow the
InstallShield wizard to complete the
installation.

i SMS4DC - InstallShield Wizard

el Type Installing Spectrum Management System for Developing Countries "'.

Choose: the setup type that best sults your needs. The program features you selected are being installed.

Please select a setup type. Flease wait while the InstallShield Wizard installs Spectrum Management
I System for Developing Countries, This may take several minutes,

Lo ~ Statu

i Al program features will be installed. (Requires the most disk 5
space.) Installing IDWM
—

|

" Custom

LY  Choose which program features you want installed and where they
o will be installed, Recommended for advanced users.
Instalishield Instalshield
< Back Next > Cancel [ <gack [ newt>




Setup for a si'ngle-user

The USB hard lock driver program is normally installed automatically during the main
SMSA4DC installation. The dongle should be plugged in to an active USB port of the
computer ONLY after the installation is finished.

Welcome to the Installshield Wirard for
Sentinel System Driver Installer 7.5.8

The InstallShield{R) Wizard will allow yvou to modify, repair, or
remowve Sentinel System Diriver Installer 7. 5.8, To continue,
click Mext.

= Badk L Mext = J l Cancel I




Setup for a smgle -user

o The directory structure of the SMS4DC software in the case of a single-user setup

= i Local Disk {C:)
. = A BDT_SOFT
. =- {Er SMSADIC
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Setup for multiple user

GLOBE and SMSDB-NEW installed on server and SMS4DC core installed on the client
PCs.

Choose the option Custom for a network installation and follow the instruction from
SMS4DC installation guide.

i SMSADC - InstaliShield Wizard I P3|

Setup Type 3
Choose the setup type that best suits your needs.

Please select a setup type.

All program features will be installed. (Requires the most disk
space.)

Choose which program features vou want installed and where they
will be installed. Recommended for advanced users.

Instalishield

< Back | Next > | Cancel |
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Agre

Developing effective bilateral or multilateral agreements on frequency use in border areas will aid long-

term strategic planning, promote efficient spectrum utilisation and help avoid interference

The item “Agreement” in Coordination menu enables the entry of user-defined agreements which may be

used for border coordination through the “Border” item in same Menu.

Each agreement consists of two parts; header and technical characteristics.

ations= I'El::l-l:lun::lfinat'r::rn-] Imnterference
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Why Border coordinat

on

Radiowaves do not stop at the border of the country.

To avoid harmful interference from the stations of one
country into the territory and stations of neighbor
countries.

Bilateral or multilateral agreements on frequency use in

border areas will aid long-term strategic planning, promote
efficient spectrum utilization.

Agree on allowed interference range and distance
Coordinating frequencies among administrations before
assigning them.

Quick assessment of interference through agreed criteria.




SMS4DC border agreements

= The item “Agreement” in Coordination menu enables the entry of user-defined agreements which may be

used for border coordination through the “Border” item in same Menu.

= Each agreement consists of two cparts; header and technical characteristics.

Header part Technical part
e Name of agreement * Frequency bands
e Member countries e Preferential countries in any frequency
e incorporated radio communication band
services e Cross Border Range(CBR), x-km or
e Propagation models used in the coordination distance.
agreements (free space and P.1546) e Effective radiated power and permissible

* Agreement category interference field strength(PIFS)




Contour categories

e is the locus of points where their e is the locus of points where their nearest
distances to the border, along the line distance to the border is set at an agreed value
connecting points to the concerned station, are of x km.

identical




Border Xkm Line

Cross
Border
Range
(CBR)




Frequencies requiring co-ordination :Frequencies which Administrations are required to co-ordinate with

the other Administrations affected before a station is put into service.

» Model 1 (Type A) Land Mobile service (all frequencies) & Fixed service( below 1 GHz) Coordination
of selected station is required if field strength on border of concerned administrations exceeds
permissible interference level. Also field strength on CBR shall not exceed permissible interference
level.

»  Model 1 (Type B) Fixed service above 1 GHz Coordination of selected station is required if distance

of the station to border is less than coordination distance

Preferential Frequencies :Frequencies which the Administrations concerned may assign, without prior co-
ordination, on the basis of bi- or multilateral agreements.
» Model 2 : Land Mobile service (all frequencies) and fixed service below 1 GHz Prior co-ordination is

not required if field strength of selected station on X-km is less than permissible interference level




Model 1 -<

ents types

P.1546 ——» Border &(CBR) (Type A)
_— Land Mobile—{
Free Space ——» Border &(CBR) (Type A)

Border &(CBR) (Type A)

Model 2 <<

P.1546 —»
Frequency < 1GH2{
“\Fixed{ Free Space —»  Border &(CBR)  (Type A)

Frequency >1GHz ~ __, Coordination Distance (Type B)

Xkm Line Calculation

P.1546 — *
_—t and Mobile—{
Xkm Line Calculation

Free Space —*

P.1546 —— Xkm Line Calculation
~—Fixed — Frequency < 1GHZ{

Free Space —— Xkm Line Calculation

ﬁ\‘




Model 1 Type A

N arrie: Service: | Hadin

Cauntres:

Mu:u:lel:|1 vl Type: |m vl Cancel

Propagation rmodels: |

A]il J_H Joth };| H| !ﬂ:—l wﬁi ﬁ

LaFreq [MHz) [HiFreq [MHz) | FIFS[dBuv/m] | CBR[km] ERP[dB'W] |Emengency




\, i
Agreements types

Model 1 Type B

l

: Service:
h Mame: EIvICE | - r'."|:||:|ifllrl

Countries:

b cidel! v Type: |EI vl Cancel

Propagation models: I

W M Bt W B K e

LoFreq [MHz) | HiFreq (MHz) | CoordDisti(kem) | CoordDist2(km] | Emengency




Ag'reement- Fields

Field name Description Category
Mode | Type
AgID The ID number of an agreement in the database. All All
LoFreq HiFreq | The lower and upper edge of the applicable frequency range (MHz). All All
PrefCountries The list of preferential countries. If this cell in relevant row or the row is selected, 2 -
the “Preferential Countries™ push button can be used for choosing and inserting
data in this cell.
PIFS Permissible Interference Field Strength. This value (in dBuV/m) is compared with All A
the calculated field strength value to determine whether or not coordination is
necessary.
CBER The CBE. (Cross Border Fange), in km_ 15 the distance beyond the national border 1 A
used to establish a contowr of points. The distance of any point on this contour to
the border, along the line connecting to the concerned station will be identical and
equal to CBE. (see Figure 3.175).
X-km The X-km_ in lon is the distance bevond national border nsed to establish a contour | 2
of points. The nearest distance of any point on this contour to the border will be
identical and equal to X-km (see Figure 3.175).
CoordDistl The coordination distance used where the summation of station height. above sea 1 B
level, and antenna height, above ground level, 1s less than P00 metres.
CoordDist? The coordination distance used where the summation of station height, above sea 1 B
level, and antenna height, above ground level, is over 300 metres.
EEF The Effective Radiated Power (EBRP). in dBW, of reference transmitter, used for All A
field strength caleulations (except in type B, mode 1)
Emergency The code indicating the operation tvpe for the frequency band. 1 for emergency and | All Al
0 for normal operation modes. This field is available for all categories of
agreement.




Agreeme Fie Ids

Agreement name Services considered

Name:F‘ Service: I il P ity H
Category of Couriis| |+ Member countries
agreements 'ﬁl’ﬂﬁ!r{h LI Type: Cancel |
Propagation models: I j— PI’OpagatiOH
| : models used in
I H R |
the agreements
LoFreq [MHz) | HiFreg [MHz] | PIFS[dBu/m] [ CER(km] ERP[dBW] | Emergency

ERP of reference

Frequency band :
transmitter

definition




Border coordination calculations

Select border under coordination menu Choose wanted station

o ons rﬂ_;«arﬂ_lnaﬁorﬂ Interference  Monitoring
5T61
GE&4
GEED
GEOG

o

0k | Carcel |

CoordR.. ¥ 141 [ 11z | 44 | & | 40 | ac2
7230000 TZhard.. T2k W/ONEI 417D

723.0000 T4 ard .. T2A 80083 41750
00000 Zandd TEA 334083 -h.1083
710.0000 Zandd TEA 333083 -6.0917
4000000 lanzfu 22, T2A 183333 S
400.0000 fanf11 .. T2A 1/In7 -T.0M67
72000000 Tare P22 T2A 331280 -5.9000
72000000 F Tav Fil TEA 181833 -6.0917
7030000 Tared2 TEA BOE7 -6.5683
703.0000 Tare1l TEA 37.8000 -b.4E00
703.0000 Zan22 T8 333780 B.2417
703.0000 E Zanl 12 TEA 392583 -5.9250
7080000 IMT700BTS 124 374000 -5.BE33
713.0000 TZ2 TEA J6ERI3 -3.5683
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Applicable agreement (or agreements) will be displayed, The applicability of
agreements will depend on the frequency, country and service type of the
selected station.

o= ——)

| [ Ry I Cancal I |
Aol | Agrlame | Countnes | Servaice | krodel | Tupe | Proprdodels | LoFreg 1 Ha
v T arnd K E P T =, F<_ Lk 1 2 FOO. 0000 ETs
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dination calculations

Border coor

After choosing one of the presented applicable agreements, the search radius
will be requested as additional criteria.

romes,

Border Coordimateomn Search Eadi.--ﬂ

Search Radius [(km) iEDD

I e i Caruse=| I

A L

Applicable agreement (or agreements) will be displayed, The applicability of
agreements will depend on the frequency, country and service type of the
selected station.

| [ I Cancel I |

Sl | &gk ame | Countnes | Service | kadel | Tupe 1 F'rDDMDdeISJ LoFreg | Ha
ki T arnd K E P T =, F<_ Lk 1 o FOO. 0000 ETs




Border coordination calculations

Select border under coordination menu Choose wanted station

o ons rﬂ_;«ard_lnaﬁorﬂ Interference  Meonitoring
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GES4
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GEQG
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Applicable agreement (or agreements) will be displayed, The applicability of
agreements will depend on the frequency, country and service type of the
selected station.

O [=ror =

| [ Ry I Cancal I |
Aol | Agrlame | Countnes | Servaice | krodel | Tupe | Proprdodels | LoFreg 1 Ha
v T arnd K E P T =, F<_ Lk 1 2 FOO. 0000 ETs




Maximum field

strength on
border line

“wanted Station ;

Mo.|ID Hame \

\St_l:lass Country | Location

AgHame Catecories

1 25 TZA AND KE

TZA

Border Calculations [Concerned Countries) ;

| 0FBEDOO30D 0450130 TZA AND KENM A Frequency requiring coordinatior

Mo_|Frg(MHz] |Tx/Bx | Country

1] 723.00001Tx  |KEN
2| 733.0000 Rx  KEN

maxE b[dBu'¥ /m])

Location

DiztB[km] | maxEc[dBu¥/m]

| O38EOG01 0355242 |
038E0601 0355242

13
19

Location

D38E 2857 0351F
038E2857 0351¢




Minimum

distance to the
border

‘W anted Station -
Ho_ |ID Mame \ 5St_Clazs | Country | Location AgM ame Categories
1 27 TZAFXAGRN FX | TLA 038E1430 0450830 TAAKEMAGRZ2  Freguency requiring coordinatior
4 \ 3

Border Calculations [Concerned Countries) ;

Mo.|Frig[MHz] |Tx/Bx |Country mirhstﬂ[km] Location Coord Di&Et{km)
1,7500.0000 TX  KEN 038E1826 0450136 50.0
2| 7500.0000 RX KEN 038BE1826 0450136 0.0

Report




Calculatlons results Model 2

Maximum field strength on X-km contour

Bnnkwchnafmﬂﬁm

Wwianted Station ;

Mo.

1D Mame

St Clags | Country | Location AgMame

Eategulies

28 TZAKENFBAI FB

| TZA | D3BE2300 0452000 TAAKENAGR?2?

Border Calculations [Concermed Countries] ;

| Preferential Frequency

Mo.|Frg[MHz] |Tx/Bx |Country | maxEb[dBuY/m] | Location DistB[km]
1/2000.0000 Tx 'KEN 61.324 D33E331 9 0451215 16
2| 2000.0000 Rx 'KEN 65.414 038E3319 0451215 16

maxE x[dBuV¥/m]

Location

038E5113 03531
038E5113 03531




oy a0 o inton
@ Mitiies for Digieal Afwen

Border coordination results parameters

Type of Azsreement
Freguency Feguming Prodfurantial
Field Description coerdinatian Foquancy
HIF"‘""‘: L“f[::ﬂ Type B: FX LM imoall
F}:ﬁmlq""mm_ 1:'51{1 abowe 1CH= and FX balow 15 =
Frequency Frequency under imvestigaton = e e
T3 or BB BMlode of Tequency nnder imvestzation = e e
Concerned couanmies Coumniries likely bt be affected by a = = =
station in another coumntry b
Bhiax FEh Bdaxinmam field strength on border lins = =
Biax Fb location The locanon of maxitonon El = =
Dn=tB DNstance of wanbed stativon to the
. i 3L g
meaminmam Eb location
Diax Ec Blaxinmam feld soength on CBE. (Figuoe -
I 1TE)
Biax Ec hecsbomn The locaton of mamironomn Ec e
Drisp” Imstance of wanbed station o the =
maExinmam Ec Locatiomn
Biax Ex Biaximmam fHeld stength om X-km -
contour| (Figare 3.1735)
Biax Ex location The locaton of mascireonn Bx =
Dhsts Dnstance of wanbted station 1o the -
mearrimmam Ex location
PIFS Fearmizzible Imterference Field Stoenszth - -
in acoordamce with agreesment
CBFE Cross Border Fange in asccordsnce with -
aFresmnEnt
-k Contour of 3 km beyond wanted cooniry =
border Hns
Bidm. Drn=tH BAmdnmnm distance of wanted station o =
the border Lins -
Iiin DristE locaticon The locaton of masmimeumn Elr X <
Cord Iiist Bimdnmnm permitted distamce to the
border (from agreement) for cormpaEni somn e
warith AfinTr=tH
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Spectrum management framework

International
(ITU)

Set out in a treaty — the Radio Regulations

Article 5 contains the International Table of Frequency
Allocations.

WRC to review, and, if necessary, revise the Radio
Regulations.

Regional

(Regional
Organizations)

Harmonization of frequency use across the region.

Provide a common technical requirements and standards.
Preparation of common proposals to ITU world radio
conferences.

National

(National
Administration)

Discussions with different spectrum users.

National regulations, and polices.

Establish a National Table of Frequency Allocations (NTFA).
Regularly reviewed based on technological developments,
national context, and results of WRCs.




uency Allocations -

NTFA

2ouepodwy

National Table of Frequency Allocations is the foundation for an effective spectrum management

process because it provides

A general plan for spectrum
use

\

_/

The basic structure to ensure
effective use of the spectrum
and the prevention of
interference between
services

\— _/

Advice to
* manufacturers as to

where in the spectrum to

design and build
equipment;
e users on what

frequencies are available

\__toplan their systems.

S

i

sdais

= Adopt or modify the Regional table to restrict the bands to only one service or to compatible services;

= Subdividing the bands for specific services, or to allocate bands to specific parts of the user community;

= Showing and describing specific national use through National Footnotes. For example, some countries
divide their national table into bands allocated to the government and to those allocated to private

users.




Content of NTFA

Additional categories

e Terms and definitions

e NTFA

e Applicable international footnotes
* National footnotes

e Civil and governmental use of frequency bands
e Licensing regime
e Frequencies for SRD, ISM applications, ...etc.

(Frequency band
4 N
Service Allocation )
( . .
Service Applications
allocation -
— )
National Standarq§ and/or Footnotes
category decisions
\
\




SMS4DC.frequecy aIIocations

Frequency
Allocations menu of
DEM view
|
| ] ] ]
Draw chart Frequency Frequency Table Fre_quency
arrangement assignment
]
] ]

National frequency
allocations

Regional frequency
allocations

% SMS4DC - [Main Desktop1]

-----/\\-'

G Fle View Window Help Tools Calculation Profile Database Propagation Models Vectors [Frequency Allo

ons | Coordination IW“-‘E!‘S?‘ Moos

D& 2k @28 /X0 L &2

14 «BH

Draw Chart

DEd +28 82 0%2 0N &

Frequency Arrangement
Frequency Table

Frequency Assignment




* 4

SMS4ADC fréque

= Draw Chart: Item to depict a section of regional or national FAT in strip format.
= Each segment in the frequency allocations strip denotes a frequency allocation to a
radiocommunication service with its service priority .

ITU Regions or national n . RR Article 5 and national
frequency allocations table a y rang footnotes

Esmi-mwumm . -— ol

ile Y Edit § View Window Help [-]2l%

LK LA Jull iF AlEE+#WE

=Y 1E G L E
oncy fl 6025 IEC Ttz §] [Umear =] appy | ARAmces: [5a B

! quufncyﬁl!@tatmﬂ Coordnation | = o
Draw Chart
Frequency Arrangement
Frequency Table
Frequency Assignment

Freguency (MEHz)

I 2l docurents of the Unoe whers the taime alocation, alolment ad acignment 22 o be usad, they shalhave the meaning given tem in Moz, 716 10118, the terms usd in the ties waiking leguaoes being ac folows:.




SMS4DC frequency aIIocatlon chart

The mouse cursor shape on the strip is changed to a cross (+) and a left-click on a
colored patch shows its characteristics, including: frequency band, service name,

service priority, service footnotes and frequency band footnotes at the top-left
corner of chart.

FE sMS4DC - Frequency Allocations 2D Chartd] _ [E=ning x|

Fd File Edit View Window Help [-[[=]>
Dél‘? k|¢a@$|xzupﬂ|_lumﬁ iil>*mn

e TP JES
%lnmtheqnemy 025N a200 [z ~]|[Logarithmic  ~||  Apply || nationat: [gums j|

Frequency Band : §02£.000 - BL7E.000 MH=
Primary Service : MOBILE

Zatelite Sarvice Sacoadany Service

Service Fooinote ; 5463 n m
Band Footnote : (SHARED)S 4624

Frequency (MHz)
Bccoidng to the local demands the band 144 - 146 MHz allocated to the fised and lard mobil services on a primary basis alleralivel. test




Ed|t menu under the frequency aIIocatlons chart

= The Edit menu under the frequency allocations chart provides three powerful
items: “Plan”, “Service Table” and “Footnotes” to edit the content of the frequency
allocations table and chart color.

1 File Wiew Window Help - 8 x
D|éa>|/\z O pé ool | & 2 | 2 [ % = H|
D = |=ttEIIJI ?||:|'b,@|.|-|¥|
=1 ||_ o s cy : [B02p [szo00 [+aHz ;||||_i.1.3ar | Apply | RR-Article 5 :|5_1 jI

Fre . . 100.0d0 - 8500.000 MHz Satelite Service  Secondary Service

Pri raste Chrl+t

ice Foomote : _
Bamd -

Frequency (MHZz)

In all documents of the Union where the terms allocation, allotment and assignment are to be used. they shall have the meaning given them in Nos. 1.76 to 1.185. the terms used in the three working languages being ‘»“(
as follows: @



Ed|t menu under the frequency aIIocatlons chart

= Users may browse and edit the content of integrated FATs, inserting up to six
primary services and up to six secondary services

File Edit Wiew ‘Window Help Option
DZ(2(x|«a8s|/ I 0mbE|hhas|EE|*E N
DEH| =R |Z|2 0% 2 0¥

R EER AN

 SHS4DC - [Frequency Allocatio

|
\new Window Help
Frequency Band [MHz]: [0.003 |0.009 Region: 1
Band Footnotefs] : [5.53,554 '
\ .
D l W  Primary Service: Service Name Service Footnate(s)
o Sy Ly, 1800 El
Service Table =
} [~ |
Feotnote | Bl
i 1 =l
. 1l |
! ' .
\ - | [ Seeandary Service Service Mame Service Footnote(s)
[ - =
[ E
"8 ' |. |1_ —
Loy LI s l: d
’ 1 ||
""" Lolrt | F' U
L L e .'.‘U""J
r7



Edit

menu under the freqUency allocations chart

=  Push buttons in FAT browsing toolbar in the item “Frequency Allocations->Edit-

>Plan
Toolbar L
Buttons Name Description
IEI Mowve to the | Push button to load the allocation that has been made in the first (lowest) frequency band of the
first record active FAT.
E Go to the Push button to load the allocation that has been made i the previous (lower) frequency band of
previous the active FAT with respect to the displaved frequency allocation on the dialogue box. Also,
record pressing Page Up key whale the cursor 1s 1 the Frequency Band text boxes, does the same task.
El Go to the next | Push button to load the allocation that has been made in the next (higher) frequency band of the
record active FAT with respect to the displaved frequency allocation on dialogue box. Also. pressing
Page Down key wlile the cursor 1s 1n the Frequency Band text boxes, does the same task.
Y] Movwve to the | Push buttons to load the allocation that has been made 1n the last (lughest) frequency band of
last record active FAT.
[ Add record Push buttons to add. to the active FAT. a new frequency band and relevant frequency
allocations.

X

Delete current
record

Push butions to delete, from the active FAT, the current record (a frequency band and all
relevant frequency allocations).

Save current
record

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

= g [
o

Sort

To sort the contents of a frequency allocations table (FAT) with respect to the frequency band
(1.e. lowest frequency to highest frequency or vice versa). Nommally, after the addition of a new
frequency band to the FAT it will be appended to the database of FAT. By using this toolbar
push button the new frequency band will take its correct position in a sorted FAT.




Edlt menu under the frequency aIIocatlons chart

Service table” item in menu enables user to browse and modify

radiocommunication service name and color used in the frequency allocations

chart.

New service can be defined by selecting( (»|) and fill the service code, primary
and secondary service name and select color.

{5 SMSADC - [Frequency Allocations 20 Chart]

7 Eile [Edt] View Window Help

e

0@

5

Plan
Service Table

Footnote

Undo
Cut

Copy
Paste

Ctri+Z
Ctrl+X
Ctrl+C

Crl+V

?
2" ?

N ? 3"

D:

Sevice Code [

Pty Sexvice Name: ‘

Secanday Servioe Name : ‘

Eu\m:’U_’D_’U_ 1

Batic colors;

RCERCERRE
B CRENNER
EEEEEENR
EFENENER
ANEENNER
L] ol I

Custom colrs

RERRRRER
NENNENNE . Sal:|U_ GIBEHZW

Mmmmg Ble)
’T‘ Cancel ‘

A to Custom Colors

{
Hue: W Red F




Edlt menu under the frequency aIIocatlons chart

= Footnote provide ability for modification existing footnotes or definition of new
footnotes using * Buttom.

2l
File | Edit Wew ‘Windaw Hep

0| é Flan - Footnote Na. |GHBD‘9
e e et : Footnote Test :
IE] |i|~.l i e - e Cl The band 450-470 MHz is assigned to private land maobile systems using analogue _:j

= ol , modulation and the channelling arrangements in CEPT Recommendation TR 25-08 with
L‘;‘I‘;l i | N a channel spacing of 12.5 kHz
“Gpps  raste CEE|

R
MW sos [ pe] 0|
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Why Spectrum Management System

Frequency arrangements is to develop provisions for systems and users to access the frequencies
in an orderly manner by dividing the spectrum available into a number of channels.

The bandwidth of the channels depends on the technology to be used and the required traffic
capacity of the systems that will use the channel.

Helps in providing harmonization of frequency use, for example to aid cross border frequency
coordination, ITU-R has developed recommended channeling arrangements for bands allocated
to some services e.g. FIXED and MOBILE. For the same reason, some regional organizations have
developed arrangements for some services.

- =1 o =1
& @ o =
) P ) o=

FDD



Frequency arrangements

Frequency division duplex (FDD): is a

technique where separate frequency

bands are used at the transmitter and
receiver side

Time division duplex (TDD): refers to
duplex communication links where
uplink is separated from downlink by
the allocation of different time slots
in the same frequency band.

E Fy Freguency division duplex

- -
5 =
= =
o k-
.‘E o
1)
-
2 T
E o
&

-

- ol Fregquenc

Channal spacing y]

A Time division duplex

+_ Only one

channel
[

used
L

[

Time

T«

- Fuarﬂ
R interval

| T p—




SMS4DC Frequency arrangement

”

Frequency arrangement item in the “Frequency Allocation ” menu of
SMS4DC.
There are three possible types of frequency arrangement in SMS4DC:
» Homogenous, same as of FDD
» Uniform, and, same as of TDD
» Non-uniform
Any frequency plan shall be in conformity with frequency allocation table.

There are already list of planned assignable frequencies could be browsed

from item “Frequency table” of “Frequency Allocation ” menu .




7 * % Kk 0D T @ itewies tov Digni Aiven
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Frequency arrangement-Homogenous

*
* 4 %

* Homogeneous channel arrangement(FDD):
lower half of the band: fn= f0+ foffset+ nXS MHz
n=0,1,2,...
upper half of the band: fn'= fO+ fof fset'+ n.XS MHz
n=0,1,2,...

= Reference Frequency (f0): Frequency used as a reference to calculate centre frequencies.

= Channel Spacing (XS): Frequency distance XS between center frequencies of two adjacent channels.

* Lower and Upper Frequency Offsets (fof fset, fof fset’) : Frequency offsets to calculate “go” and
“return” centre frequencies.

=  Number of Channels (n) :Number of duplex paired or simplex channels defined in plan




Frequency arrangeme nt-Ho mogenous

Service Priority: Priority of service in which
frequency assignment plan is defined.

Type of Frequency Plan: select one of
three available frequency arrangement
formats.

Channel Spacing: Frequency distance XS
between centre frequencies of two
adjacent channels.

Reference Frequency: Frequency used as a
reference to calculate centre frequencies.

Lower and Upper Frequency Offsets:
Frequency offsets to calculate “go” and
“return” centre frequencies.

First and Last: The first and the last
channel numbers in a plan.

ID:7

Service

Frequency Plan [0 : |?DS[I.I]1

Hegion:lNationeﬂ j SewicePriority:lPrimaw v;

Land Mobile

-v-l Frequency List;

Fn=

Channels

Murmber of Channels n: 3

Type of Frequency Plan : |H0mugenegu3 L‘
Fo + Foff + n*XS , F'n=Fo + Foff + n*X8

Channel Spacing #5: ]m hHz

Reference Frequency Fo: {703 MHz

Lower Frequency Offset Foff iD WHz
|pper Frequency Offset Foff: 555 WHz

Charmel Set:

Fitst |1_ Last: 3 |A|| _vJ

Comiment :

Mol Fn | Fn |Bandwidh
|1 mamwn 7eemonn 10
|2 7momo meo0 10

3 7m0l 7m0 10




*
* *
* *
* *

*

Frequency arrangement-Uniform

FeguenyArrgene

=  Uniform channel arrangement: i
ID: 4 Frequency PIanID:|4UUUUU,12 Hegion:lﬂegignQ j Service Prority; |Primary 'v|

Semvice. |Land Mobll

;! Frequenzy List:

fn=f0+n.XS MHz, n=0,1,2,...

Type of Frecuency Plan: | Lifom | No| Fn | Fn | Bandwith
Fn =Fo +n*X§ [ 2 @24U.UUDUU 120
4 40480.00000 120
Channel Spacirg %5 :{120 MHz B 4072000000 120
Reference Frequercy Fo; (40000 hHz 8 40380.00000 120
4120000000 120

= Service Priority: Priority of service in which
frequency assignment plan is defined.

-Charinels

= Type of Frequency Plan: select one of three Number of Chamneks n: 5 Chamel et
available frequency arrangement formats. 8 (I T
= Channel Spacing: Frequency distance XS between —
centre frequencies of two adjacent channels. Unfom Charmel tengenent n 40 GHz

= Reference Frequency: Frequency used as a
reference to calculate centre frequencies.

=  First and Last: The first and the last channel M o piwlv @E| BH
numbers in a plan.
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@ Mitiies fov Dugient Abion

Frequency arrangement-Non Uniform

= Non uniform frequency arrangement edit directly frequency plan.

D 1 Frequency Plan ID : [242480.0035 Region: [Mational _w|  Service Prioiity: [Primary _+| |
usteice s IFiHEd ;I Frequency Lizt:
Twpe of Frequency Plan : Mo | Fr | Fn | Bandwidth
116 2465400000 |25
118 24861.0000C . 2.9
120 24662.0000C =25
122 24675.00000 | 35
124 2462200000 [ 2.5
126 24653.00000 [ 2.5
128  24696.0000C | 35
130 | 2470300000 . 2.5
MHumber of Channels n: 85 132 2471000000 | 35
134 24717.0000C . 2.5
136 | 24724.0000C &%
e 138 24731.00000 | 35
140 | 24738 0000C 3.5
Thiz arrangenent extracted from F.748 -| 42 :é4.?45..DDDIjI-:. | a5
144 24752 0000 3.5 =
|ﬂl] 1 of ¥ il ;}” i**| ﬁql ﬁl J| | %’HE‘EH | Add Channel I Delete Channel I |




Frequency arrangement-Exa

= For the band of 703-788 , the channel arrangement result using SMS4DC

ID: 8

Frequency Plan ID : 7005.005000

Region : National

Frequency Band : [703 - 733] MHz

Channel Spacing: 5 MHz

RadioCommunication Service :

Priority : Primary

Type of Frequency Plan : Homogeneous
Comment : This frequency plan is sub-channels for
ITU-R M.1036-6 A7, and is exclusively allocated for use

by IMT services

[758-788] MHz | =
Senice ! |Land Mobie

mples

requency Arrangement

Frequency PIanID:I?DDE,UUE HegiﬂnilNational vl Service Priarity: IPfimaTP vl

j Frequency List:

Land Mobile

Type of Frequency Plan : IHumugenegug j
Fn =Fo + Foff + n*XS , F'n = Fo + F'off + n*X8
Channel Spacing ®5 :

|5 MHz
Reference Frequency Fo: |?DD,5 hHz
0 Hz
A WHz

Upper Frequency Offset F'off -

Lawer Frequency Dffset Foff : |

Fn

F'n

| Bandwidh

Chaninel
Mumber of Channels n: § Channel Set
First:|1 Last:lB IAII vl

Lower

No. Center Frequency
001 705.5
002 710.5
003 715.5
004 720.5
005 725.5

006 730.5

Camment :

This frequency Plaris sub-charnels for ITU-R M.10366 47, ¢

705.50000
710.50000
715.50000
72050000
725.50000
73050000

760.50000
765.50000
770.50000
775.50000
780.50000
785.50000

§

5
5
5
5
5

Center Frequency

WA o0 DEENED




Frequency arrangement-Examples

For the band of 703-788 , the channel arrangement result using SMS4DC

Frequency Plan ID : 4660.008000

Region : National

Frequency Band : [470 - 694] MHz

Channel Spacing: 8 MHz

RadioCommunication Service : Broadcasting
Priority : Primary

Type of Frequency Plan : Uniform

Comment : The frequency plan in in accordance with
GE2006 plan allocated to the broadcasting

servive with primary status and services ancillary to
broadcasting with secondary status

ID: 9 Frequency Plan D |4660.008

Hegiun:'Natigna| .ll ServiceF‘riority:IPrimary v|

Senvice |Bruadcasting

:-I Frequency List

No. Center Frequency

001 474
002 482
027 682
028 690

Type of Frequency Flan ; |Unifnrm _v_i

Fn=Fo+n*X§
Channel Spacing #5: |8 MHz
Reference Frequency Fo: 465 MHz

~Channels
Mumber of Charnels n: 28 Charmel Set
First: |1 Last:l28 |;1|| vl
Camrnent ;

The frequency plan in in accordance with GE2008 plan alloce

Fi | Fno | Bandwidt
47400000 7
4320000
43000000
498,000
A6, 00000
51400000
52200000
3000001
3 500000
10 54600000
1 540000
12 56200000
13 57000000

| 14 5/R00000 3
1 14

=
=]

DEEEE

Mﬂ 9o 9
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After installation of BR IFIC terrestrial services software run BR IFIC Format Converter to have a bridge

between BR IFIC database which is in SQLite format and SMS4DC which is in Microsoft Access format. Also its
essential that the MS-Access macros enabled.

Steps for BR IFIC Format Converter

e Launch TerRaQ. On the tool bar (or alternatively under the Tools menu) please click “External Tools”

TR RRC - G
A ew Doy Pefoercs Wroow Hdy

b QJ_‘:-‘.%-'

| btemi ol
Sesmiues

https://www.itu.int/en/ITU-R/terrestrial/brific/BRIFIC/BR IFIC and other BR tools.pdf

B ot ot Tt ot . it St g b i

i e st

ammw;ﬁmﬂeﬂﬂt
Clrren BRIFIC Number: 2810 Pubdication Date: 05/01/ 2015
R 11 Publzation o 2810
Ifoenation
Pk 11050 Pl 85702} Fert E1 (24
P15 BMfarg PAITV{ES] FRML069E] M (76}

2 TerRa 2015 [BRIFIC 2810 - 05/01/2016]

File  “iew  Tools = Preferences ‘Window Help

L’] W i % Current BRIFIC Publication Content
% Terrestrial BRIFIC History Browser
% Sessiar
Quick queries.., 4
a External Toals -
@ & Google Earth Interaction Settings... ‘\j
e Tewr New Quick E;';t?: Current
GPQ PO SOL  Queries oo BRIFIC

G‘_‘] Current BRIFIC Conkent Details

(2 Prirk this report

m Current BRIFIC General Statistics : Motifying Administrations

{

Current BRIFIC Number: 2810



https://www.itu.int/en/ITU-R/terrestrial/brific/BRIFIC/BR_IFIC_and_other_BR_tools.pdf

P
* *
* *
* * X
* x % NN

Importﬁ from IFIC data baSe

e On the next dialog that appears, please choose “BRIFIC Format Converter” then click “Launch Tool

Extermal Tool=s

I Standard TerRrag external tools |
' k! = <, |
e x

Forrmat Databases Eﬁc'ggir‘_':lc
orrivrerber Mlanager G HRERE

Custom external tool=s
| -___, Lausrch ool |
| = Add tool...
| = Hamowe tool |
|- S PEmowee il I
Propertics

Path

[ & e < Close

Please acknowledge the next dialog that appears by clicking OK, if you have the MS-Access macros
enabled.

-k:' Terrestrial BRIFIC Format Conwverter - MSAccess Macros Settings M
T

@ X conce

@ Heip

Some of the required steps to accomplish the desired
action imply that macros in MS Access be enabled.

Please ensure the macros in MS Access are enabled and
| click OK to proceed.

For help on how to enable MS Access macros on your
system, please press help.




Import from IFIC data base

o On the next dialog that appears, please ensure selecting “Link the currently active....” Then click OK

k! Terrestrial BRIFIC Format Corvverter - Sction Focus

? >
Please specify the desired action
® . | ink the currently active newe SOLike BR IFIC data ko an old MS Access Format data source | oK

V-, - xCanceI
W.or.. == P

7 @@=

Zonwert the BR. IFIC data Formatk bebween SOLite and MS Access
{This operation is lengthy and mayw take 2 to 3 hours)

m()l ite o [

click “Proceed”

—

On the next dialog that appears, please ensure the box “Also create data containers....” Is checked, then

Terreztrial BRIFIC Linker to MSAccess [ ==y
Detected Settinos o Proceed
Cr=tected MSAccess vershon: Access. Application. 15 Y I Cancel
LUID: fr3ascsc i pens-1100-Sanr-ooaDCSonoangy
SOt data file to ok ot CHER_ So Tt Tere agya O ta BRIFIC 270 E. din s
Die=tected ORIFCT old format location: O OR_SOrT fTerRaSys fTerf s Dats |T|
s At b kb e it 52
Lirk File
[ Chanae dir... |
Files raerme: CHER_SOFT/TerRasSys/TerRaO/Mata/ TERRABR OADCAST. MDE
i Default
M Open the resulting link file on success, using MSAccess
| OISO creste dets contaimers for e weth various BR tools snd sofooere
CThis requires & few mementa to compheta)
Linking steps

TerRaQ will then create the necessary linked MS-Access database files to ensure compatibility
with the other BR tools, like SMS4DC, GE84PLN and GEO6Calc, etc
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Import from

llation  Profile [Baiabase] Propagation Models Vectors  Frequency Allocatiol

Display Selected Station(s)
Station(s) in Desktop

Mave Station

Add Station

Search Station

Remove Station(s) from Display

Display Links

Import from BRIFIC (Terrestrial Services)
Impart from BRIFIC (Space Services)

Licensing

At Trail

P
\_;’

— Service
[~ FMATY

[ Allotments

™ FxM

IIC data baée

For importing data from BRIFIC database, choose from SMS4DC toolbar “database” then import from BR
IFIC (Terrestrial Services), the “IFIC import” dialogue box will popup that provides a data filter to specify
the type of data required for import. The

&2 rovs

: Mo ity
@ itismios for Dugient Ao

=";

Country

Add - | <--F|emc-ve|

Clear |

Import I
Close |

- Frequency conditions

Add - |

<= Remove |
Clear |

F=F1 = F = Aszsigned frequency
N LT e
F<=F1 L.
E1§=F;162:EF;<F:2,,F2 l Add - | <-- Remove |
— Clazs of station — Fragment —dizzign 1D
| 2 | =

Add - |

<= Remove |
Clear |

=

Import progress:




Import

= The content of this dialogue box is similar to the BR TerRaQ software. The following filter conditions can be

set using the dialogue box.

Service type: check boxes to select either FM/TV
(for Broadcasting assignments or allotments) or
FXM (for Fixed or Land Mobile assignments) .

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

Frequency condition: To specify a frequency range
filter for the imported records.

Class of Station: A Combo box to select class of
station for which data is to be imported.

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

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

= = e
IFIC import k]
-Service Country
I FMATY budd - l g Hemovel |__|TE°_“_I
I_ Allatments
Clear |
™ FM Cloze |
- Frequency condition
F=F1 . F=hszugred frequency
F<»Fl 3
F:Fl F1=i IMHz vl
F»=F E
FeFl F2=i |h"|H2 "I
F<=F1 i |
F>F1andF<F2
FrFamiFers o _Ado | o Remawe |
— Claze of station ~ Fragment 1 bgzign 1D
<~ Remove | < Remove | - | i |
Clear | Clear | |

Impart pragress:

[ After import all station will be available under licensing, Anonymous station




H'erarch cal adm nistrative data levels
e I
i | | | | | |
Root I License : Owner License ; Station Equipment Fregquency Receiver
! Caregory I I I I I and Antenna
T T T ‘_"_"_"_"‘I"'_"_"_'I_"_"_"_I"_"_"_"_I'"_"_“_"_'_I_"_"_"_"I_"_"_"_
Adnmunistrative —p H - - : i i - :
Diata Anonymous : I Station : GEIdem T’Frequem:}r__
I I I I | Antenma
--Acﬁve Orwmner 1 I = Allotment I Contour | or Group
Licenses : Oramer | - I I I
i License 1 I i i
i License = i i
: ES Station 1
| I |
i I Beam 1 i
i ES Station n Beam ]
I I I - Group 1
I | | | SIG“P”
' - . B1].'L1ng 1 '
I _,-,Lacensen i ] I I
: Station 1 : :
I I Station i I I
i | Equipment 1 j
[ I LEqmpjnentn ;
I | Bullime
: History
| I I I
i | j |
i i j i
i ! i |
>  Ticenses or Beam

Archived I Cramner I License Station Eguipment
' ! !
. 1:3 1 1:m 1:7 1:m 1:m
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The administratiVe data levels

= DEM menu bar: Database , Sub-menu: Licensing

LI | =2 | %

= | Database Propagation Models ¥Yectors Frequel O = e = | 7
¥ Depy Sslected S atonis EI B
= Station{s) in Desktop == = [Cla&ss, Anonymous Stations
. Mowe Station D& Fixed/Base Stations
| S [1.&s Mobile Stations
Add Statlon_ [].&%, Earth Stations
Search Station > 1.5 Broadcasting Stations
Remove Stationis) Ffrom Display e [Clas, Allotrments
=- Davu Huctive Licenses
Display Links |:|l'i|,ﬁ. Ownern: Operator X0
+ TR Ownen Operator ¥y
Import from IFIC =E-[C1f#R Owner: Tanzania Telecorml
Impork from SRS =1 [B Archived Licenses
Audit Trail 2
Users
Backup

= Data entry is enabled by pushing the modify = Anonymous Stations: A folder containing all

button anonymous stations which have been already
» To enter data into a field: created outside the Administrative window of
» first position the cursor into the SMS4DC and can be moved to a License folder of an
required field, Owner in the folder of Active Licenses.
» press <enter> to activate the field = Active Licenses: Folder which holds all active and
» Pressing <enter> to save the data granted licenses. This folder contains all active
= All the codes and symbols used in SMS4DC Owners with their information in lower hierarchical
conform to ITU procedures, documents or levels. Creation of new administrative information
recommendations will be done inside this folder.

= Archived Licenses: Folder which holds all canceled
granted licenses.



=  New Owner information

ey SMSADC - [Administrative datal]

The administrative data levels

- Bl sms4pc

Owner informaition

D@ 2| |«as |/, O

M odify I Eancell Save |

Value
- Egg Owner Address
ED& Aﬂﬂﬂ}"m( Mew Owner Cﬂ_y’
- [ Az Fixed/ Mew Allotment
.42 Mobil Countty
_____ [ Earth Delete Selection Telephone
Telex
D'& Broad Refresh
AR Allotr Fax
[—]---D'“Tu Active Lig Reports r Email
H-[]f# Owner: Uperator A#X Remarks
H-[IP R Owner Operator YY e
Dl'[lﬂ Owner: Tanzania Telecoml
. . Address Code
-] @ Archived Licenses
Code of Operating Agency
Eﬂﬁr}g
Billing Name
= Fields in bold are mandatory Billing Address
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The administ

=  New license information

E SM54DC - [Administrative datal]

B swsiDc
D|8|T[h €449/ 0K
D[ 2E[8[?0%4|0)
(e Administrative data E

D,& Anonymous Stations
E---DH Active Licenses

= [k

Modify

DM Owner: Tanza Delete

|:| (| Archived License |
New License

e D= e e |

rative data le

License Information

Modiy | Cancel

vels

Value

License No

Beginning of Use

Expiration Date

20210222

Status

Service ID

Giling
Invoice Period

Initial Fee
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The admmlstra ve data Ievels

= Add or move base station from anonymous

Jinc Administrative data Licen: Fixed/Base station information

j Dﬁ Anonymous Stations Madiy | [ Wodiy [ Cancel]  Save |
:| |:| v, Active Licenses

E| |:|'|1!;; Owner. Operator XXX

. Site ID
EEI'W License N[220

Value Unit

Admin Ref. (D

...... [T Bil  Modiy ) |case
P I Class of Station
|:|'|1!;; Owner: Ope  Delete [ s —
- BCIPR OwnenTan Copyto Archive e
i Archived Licen . e
+0 @ Cancel license [ Lafitude +DDMMSS 55
Longitude +D0ODMMSS.55
Add Base Station \ Country
- Radius of Service km
Add Mobile Station : Height ASL m
Move Anonymous Station e
—
. . Area of Trans.
Print License ——
Priﬂt Summﬁrj’ Target Latitude +DOMMSS.55
Target Longitude +DDDMMSS.55

Type of Notice




The administrative data levels

Base station equipment level

Fguipment information
b odify I I:anc:ell Save I Library I

Walue Linit

Equipment Name
Fower

Power to Antenna W
Power Type
Radiated Power W
Type of Rad. Power

Physical
Manufacturer
Moded

Serial no.

M=o

Faneva O0F

System Type (1)

System Type (2)

Maxdamum Power Density dBW/H=




"PRIDA

2 Powy 204 Reguiston
@ hitswes for Dogent Afwion

The administrative data levels

= Equipment level , frequency and antenna information, antenna information to
imported from antenna library

Frequency information Antenna information
Madly | Cancel | Save | Add recelver | ey [Concel] Save | Lbay | addwolb

Vale Unit Value Unt

e He Instalsfion
Azimuth of Max. Radiation Degree
Response Frequency z Elevation 0| Dagree
Reference Frequency Hz Antenna Height AGL m
S [ - — R
—
Class of Emission Class of Antenna
Band Width kHz Antenna Type
Channel Separation Hz Polarization
Trafic Antenna Gain dBi
Peak Hour utc Fntemna Gﬂ? TYD_B_
Antenna Directivity

) Hor. Beam Width Degree
Nature of Service Ver. Beam Width Degree
Op. Hour (From) utc Reference Antenna
Op. Hour (Tao) Utc Frequency Range (from) MHz
Fes Frequency Range (o) MHz
Frequency Fee Cross-Polar Discrimination dbB
Target Frequency MHz Insertin Loss B




Thank youl!
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Radlo propagatln fundamentals

Propagation is a term used to explain how radio waves behave when they
are transmitted, or are propagated from one point on the Earth to
another.

In free space, all electromagnetic waves (radio, light, X-rays, etc.) obey the
inverse-square law which states that the power density of an
electromagnetic wave is proportional to the inverse of the square of the
distance from a point source.

]
Pp X —
’F‘E
Doubling the distance from a transmitter means that the power density of
the radiated wave at that new location is reduced to one-quarter of its
previous value.
SMS4DC provides a range of field-strength calculations along a line, poly-
line, inside a selected rectangular area and at end-points of a link




3 KHz

Ground waves.

Guided
between the
Earth and the
ionosphere.
Radio
navigation

VLF, LF, MF
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= Guided
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between the
Earth and the
ionosphere.
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30 MHz

lonospheric
refraction
during high
sunspot.
Line-of-sight
propagation.
Tropospheric
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Increasing Range
Decreasing Bandwidth
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pagation characterist

= Line-of-sight * Line-of-sight
propagation.

® Tropospheric = Rain scatter.

ducting.
UHF SHF
z .

Decreasing Range
Increasing Bandwidth

propagation.

30 GHz

® Line-of-sight

propagation,
limited by
atmospheric
absorption to
a few
kilometers

EHF

300 GHz




Line-of-sight

Elevated layer
reflection/refraction
-

Lirle-of‘—:.f,ight with
multipath enhancements




Network processor

=

T —— u = ™ =

Sub-it I S =

_ — ahmitems CEEEE _ Best | T
Propagation Models T = =€ FE Max. Field Serve | =2
T = = | Strength =

"—\—\_\_\_\_\_\_ i 11 '-:

Free Space Y| Y| Y| NN Y Y N
Line of Sight Y| Y| Y| NN N N N
ITU-RP.370 Y| |Y| Y| Y Y Y Y N
ITU-R P.1546 Y|Y| Y| Y Y Y Y N
ITU-R P.1812 Y|Y| Y| Y Y Y Y N
Okumura-Hata N| N Y| NN Y Y N
ITU-R P.526 (by diffraction) NN NlY N N N N
ITU-E. P.526 (Smooth Earth) NN NlY N N N N
ITU-R P.452 NN NlY N N N N
ITU-R P.530 NN NlY N N N N
ITU-RP.618 N|N| NINN N N Y

M- ¥ and ‘N stand for “Yes™ and “No™ respectively.




Unaffected by any consideration other than distance

Line of sight
P.370
P.1546
Okumura-
Hata

P.1812

P.526
P.452

P.530

P.618

L|st of SMS4DC propagatlon models

Propagation between two points for which the direct ray is sufficiently clear of
obstacles for diffraction to be of negligible effect.

VHF and UHF propagation curves for the frequency range from 30 MHz to 1
000 MHz.

point-to-area predictions for terrestrial services in the frequency range 30 MHz
to 4 000 MHz

Used for path loss prediction in urban areas.

Used for prediction method suitable for terrestrial point-to-area services
in the frequency range 30 MHz to 3 GH

Propagation by diffraction

Prediction procedure for the evaluation of microwave

interference between stations on the surface of the Earth at
frequencies above about 0.1 GHz

Propagation data and prediction methods required for the design of terrestrial
line-of-sight systems.

Propagation data and prediction methods required for the design of Earth-
space telecommunication systems
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Effective
antenna
height

Terrain
clearance
angle

Some
propagation
factors
Delta h Radio
horizon

% Time

% Location

N,

Propagation terms used in SMS4DC

* 4 X

Effective Ratio of the effective radius of the Earth to
Earth-radius | the actual Earth radius. For the standard
factor, k atmosphere, the effective Earth radius is 4/3
that of the actual Earth radius.
Effective The effective height of the transmitting
antenna antenna is defined as its height over the
height average level of the ground between
distances of 3 and 15 km from the
transmitter in the direction of the receiver.
% Time The applicable time percentage values or

range of values of the ITU Recommendation;
% time is the percentage of time that the
predicted signal is exceeded during an
average year.

% Location

The applicable percent location range of the
ITU Recommendation; % location is the
percentage of locations within, say, a square
with 100 to 200 m sides that the predicted
signal is exceeded.

Deltah defines the degree of terrain irregularity
Radio The locus of points at which direct rays from
horizon a point source of radio waves are tangential

to the surface of the Earth.
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Calculation along a line

= This function calculates field strength values produced by a
station along a path profile at a given receiving height above ground level.
= |n the case of the line-of-sight (LOS) model, the “Line” calculation sub-
item provides only a visibility analysis along the line from the wanted

station.
= To activate the “Line” sub items, a line must be drawn in advance on the
DEM using “Draw Line” or “Draw Line

from Database” toolbar buttons pé -

L S—

H5 Station Table

OF. | Cancel |

| IDst | SThame | STlat deg | STlon deg | Sthoaal | -
B PRVHFT 24.5750 551833 £0.0000 :
o 7 Station-235  -2.4000 35.9750 0.0000 [
L TZ411 -3.5000 36.8083 0.0000 [
o G TZ2 35583 36,6833 10,0000 :
B 10 IMT7O0BTS -5.8833 37.4000 30,0000
11 Zanl12 5.9250 39.2583 30,0000
Z RE Zan22 52417 39,3750 30,0000
L RE Tanz11 -£.4500 37.8000 20.0000
o 14 Tanz22 £.5583 36.0167 20,0000
L RE Taw F1 £.0917 38.1833 30.0000
B 15 Tanz F¥22 59000 38,1250 20,0000 .
L Bk tanfx 11 ...  -7.0067 381417 20.0000 :
L RE tanz fx 22 ... 71917 30,3333 20,0000 :
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Calculatlon along a I|ne

= Geographical coordinates, terrain height, ground-distance from the left
point (beginning point of the line) and field strength value (dBiV/m), or
visibility status in the case of the LOS model, at the position of the vertical
marker are displayed on the status bar

Select one of two stations

"""""""""""""""""""""""""""" Fseenroe R

¢ Database EPmpagatiun Mndeiﬂ Vectors  Frequency Allocations  Coord

W | i A Free Space 4 1] 4 Cancel |
T Line of Sight 3 Line
£ | : L [ 1Dt | 5Thame | 5Tlat deg | STion deg | Sthoag |
SRR : £l e B PRYHF1 245750 551833 600000
P1546-5 b Biva = 7 Station-235 24000 96,9750 0.0000
g TZ411 35000 IEA0E3 00000
(iaamuia Hots : G 22 4FEE3 3RESIT 10.0000
P.1812-3 g o IMT7O0BTS 58833 974000 300000
—— 11 Zanl12 5.9250 99,2583 30,0000
P.526 (Diffraction) r [ RE FanZ? £2417 39,3750 30,0000
P.526 (Smooth Earth) Y | RE Tanz11 -B.4500 37,8000 20,0000
4 Tanz2? F.5RE3 0067 200000
P.452-15 ¢ B 15 TavFX1 60917 381833 30,0000
P.530-15 b B ic Tanz P22 59000 901250 200000
7 tanfx11 .. 70167 01417 200000
P18 R tanz f2 22 71917 90,3333 20,0000
 RE 222 51500 7147 00000
Chverlay e oo 111 -5 27R0 37 RN M AN
. < [ in

T O O
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Calcu n along a line

The graph is equipped with a vertical marker which is movable horizontally

by the mouse while holding the left click.

Aitucke (|

BEEdMEERNERESEERE

BE2EEgiEEd

HHAH L HHE R

Atz |

AuSAEIEEI4AdEieddey

Distlkmi 111310 [E{BuiVm] : 66,711

& on{E) 039 ~17 * 36625 [Ak(m) 18

13

Blue : No LOS,
and red: LOS to
the concerned
station
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Area calculation

Calculates of field strength values produced by a selected station inside a rectangular
area at a given receiving height above ground level.

To activate the “Area” sub-items a rectangular area must be drawn in advance on the
DEM using the “Draw Box” or “Draw Box from Database” toolbar buttons.@l

In the case of the line-of-sight (LOS) model, the “Area” calculation sub-item provides
only a visibility analysis along the line from the wanted station

By choosing “Area” sub-item, a spreadsheet of stations in the database is opened and
users may select a station inside the area by a mouse left click on the corresponding
row of the record-select column.

5 [Pri}pagatiuhMode[s Vectors Frequency Allocations Coordination  Inte

Free Space
Line of Sight
Former P.370
;\ P.1545-5
Okumura-Hata
p1812-3

Line

Polyline

Area

Link

Field Strength Contour

i G| el o W

| P.526 (Diffraction)

al P.526 (Smooth Earth)
P.452-15
P.530-15

Metwork Processor L

*r w w

P.618

Overlay | @




Select station

Area calculation

Set parameters

{5 Station Table po

ITU-R P.370 Parameters

r——

(] I Cancel |
I st | STrhame STlat_deg | STlon_deg | Sth_agl

I - PEYHF1 24 5750 5518332 60,0000
L Station-235  -2.4000 359750 0.0000
Hl = TZ411 -2.5000 36.2083 0.0000
B a TZ2 -3.5583 366233 10,0000

l B 10 IMT7FOORTS -5.2232 374000 20,0000

] 11 Zanl12 -5.9250 39,2522 20,0000
Bl 2 Zan22 52417 29,2750 20,0000
1z Tanz11 -5. 4500 37.2000 20,0000
14 Tanz22 555232 2320167 20,0000
Bl 15 T aw Fe4l 50917 321232 20,0000
B 1e Tanz F=<22  -5.9000 32,1250 20,0000
| Bk tan f 11 ... -F.OTET 321417 20,0000
Hl = tanz fx 22 ... -7.1917 38,3332 20,0000
B 13 222 -5.1800 A7 1417 0.0000
N on 111 R ZFRM 2F AR 0 nnan
4 nr

Area Calculation P370

Time(1 -» B0 Location(1 - 99]¢ Earth Curvature
| 50| B0 | 13333333333
System E nwviranmer
|.t'-‘malngue j | IIthan Area LI
Receiver
™ Land/Sea disc. Height{m

[ Clegrance Angle 3

Cancel

Calculation LOS
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Field Strength Contour
= This function saves and displays field strength contours around a selected station
where the field strength values inside the contour are higher than a given threshold.
= Adialogue box of the propagation model requests the user to enter a threshold value

for this parameter.

: [ Propagation Models | Vectors Frequency Allocations  Coordination  Int {3 Station Tal::'rIE _

! Free Space ]
= 23] ] I Cancel
‘ Line of Sight 4 ! |
Former P.370 b Lite i | IDat | 5Trame | STlat deg | STlor deg | Sthoagl |
: s PRyHF1 24 5750 5R.1833 E0.0000
by : Falytine I Station-235  -2.4000 IR 9750 0.0000
Okurnura-Hata b Area B ¢ TZ411 -3.5000 36,8083 0.0000
. e s TZ2 -3 FRE3 I 6333 10,0000
P.1812-3 ’ Link B 10 IMT700BTS -5.8833 374000 30.0000
- B 1 Zanl12 F.9750 20 2583 30,0000
P.526 (Diffraction) 4 e Shebth ooy  RE z::zz 52417 39,3750 30,0000
P.526 (Smooth Earth) 4 Metwork Processor ] B 13 Tanz11 -6.4300 37.8000 20.0000
14 Tanz22 £.5583 067 20,0000
P.452-15 r B 15 T ane F1 -5.0917 381933 30,0000
P 530-15 ; B ic Tarz 22 -5.59000 301250 20,0000
[ Bk tamfx11 ... -7.01E7 1417 20,0000
— L RE tarz b 22 . 71917 203333 20,0000
' [ RE 732 51500 7147 0.0000
B i 111 R PR A7 RN 1 NN
Overlay 4 r T}




Field Strength Contour.

Choose contour parameters Field Strength Contour — P.370

Tiell 550¢  Locatioll 538 EathCurvatue
5 | G Cod

System Erwionment

Analogue j |Urh§n ﬁlﬁé j Contour
Receiver Vel

I Land/Seadie Heightlr) ¥ DetaH fommap. (B

o 0




Field Strength Contour
= Using tools menu of the area calculation window the following items can be showed

Change color

Show legend Contour

Coverage Export results to google earth




Maximum field strength

This item calculates and displays the maximum value of field strength values

produced by more than one transmitting stations at any point inside a predefined

rectangular area.

Prior to the selection of this sub-item, a rectangular area must be selected using the

“Draw Box” or “Draw Box from Database” toolbar buttons.

Line of Sight
Former P.370
P1545-5
Okumura-Hata
18123

P.526 (Diffraction)
P.526 (Smaath Earth)
PA52S

P55

P618

Overlay

Palyline

Area

' '_-Mehﬂmlt Processar Maximum Field Strengih

BﬁtSewﬂ
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Maximum field strength

Select more than one station nearby Free Space Maximum Field Strength

(1] I Carcel |
| IDst | 5Thame | STiat deg [ STion deg [ Sth ag |

s PRWHF1 24.5750 Ah.1833 B0.0000
W Station-235  -2.4000 35,9750 0.0000

e TZA411 -3.5000 36,8083 0.0000

B A TZ2 -3.5583 366833 10.0000
L Rl IMTFOOBTS -5.8833 37.4000 30,0000
11 Zanllz -5.9250 39.2583 30.0000
2 BE Zan? -£.2417 39,3750 30.0000
L RE Tanz11 -6.4500 37.8000 20.0000
L RE Tanz22 -6.5583 I8.0167 20.0000
L B Taw Fl -6.0917 331833 30.0000
Bl s Tanz F<22  -5.9000 381250 20.0000
. B tan fx 11 ... -F.0067 /147 20.0000
L R tanz fx 22 ... -F.1917 38,3333 20.0000
| BE 222 -5.1500 IF 147 0.0000

-r n 111 R 7R 27 9RMN 11 Mnnn

1]




Best Server

This function calculates and displays the best serving station, among various stations,

at each point inside a predefined rectangular area.

Prior to the selection of this sub-item, a rectangular area must be selected using the

“Draw Box” or “Draw Box from Database” toolbar buttons.




' SHS4DC - Best Server (1370)1
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NEW Ry vt /Z0mmN Al +EE.

Best Server

=181% o SHIADY - Best Server (Froe Space))
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Amplitude (dBm)

Link budget calculation
Link budget calculation, displays calculation results between two stations as well as
providing a visual user-interface to optimize the link characteristics.

The link calculation contains: a path profile diagram, the Fresnel zone, Earth curvature and

those technical characteristics of a link that are relevant to the propagation model in use.

T T

| |
1
!
|
|
|
|

Campbell
Scientific, Inc

|
|
|
|
|
|

V™ | PATH
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Link budget calculation

- — - k_factor: ().55 Free Space Losz[dE]: 128.402 [ lPrrrs,
Save Profile || Ay ailability || FRef. Points Il Clearance : 2.433 F1 Clear Air Fading [dB]: 10.838 & 3330
Total Distancelkm] : §.973 Flat Receive Level [dBm] . _85.4T5 Rain Attenuation (dB): 0.748
Tx FrequencyiMHz] : 7000 Flat Fade Margin [dB]: 30,633 Atmospheric Absorption (dB]: 0,093
F 2 Total Geo-climatic Loss [dB): 11.679 Diffraction Fading [dB] : 0,000 f 1

Fath Lozs[dBE]: 140.081
Priwa]

40

Prd{w]

3.92609=-013
3.92609e-013
Fid[w)

40
Pijw]

WSWH2
1.5
LrmlidE]
017729

Gt[dE]

|D 53:0

Gr[dE]

Let(dE) e

E-

LerdB]

Ht_agl{rm]
30

Hr_agl(rn]
a0

Threshold
0.350 [uh]

WSWH1 -116.108 [dBm)

122281 Fhiw)

Sluv)
3.13664

Palw] 18.0

|83.1359
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Propagation Loss

= Attenuation due to atmospheric gases

= Diffraction fading due to obstruction or partial obstruction of the path,

= Fading due to multipath, beam spreading and scintillation,

= Attenuation due to variation of the angle-of arrival/launch,

= Attenuation due to precipitation,

= Attenuation due to sand and dust storms

= Total Loss = [Free Space Loss]+ [Atmospheric Gaseous Loss]+ [Rain Attenuation]+
[Clear Air Fading]+ [Diffraction Loss]+ [NFD].

= Flat Receive Level = PT + GT— [Free Space Loss]— [Atmospheric Gaseous Loss]—
[Diffraction Loss]+ GR— [Receiver Insertion Loss]

= Fade Margin = [Flat Receive Level] — [Receiver Threshold]




Attenuation due to atmospheric gases
Diffraction fading due to obstruction or
partial obstruction of the path,

Fading due to multipath, beam spreading
and scintillation,

Attenuation due to variation of the angle-
of arrival/launch,

Attenuation due to precipitation,

Attenuation due to sand and dust storms
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Specific attenuation (dB)
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Propag

Specific attenuation due to atmospheric gases
(Pressure = 1 013.25 hPa: Temperature = 1520 Water Vapour Density = 7.5 gfm’)

ation Loss

Atmospheric gases considerable loss above 10 GHz
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Propagation Loss

atmospheric Multipath surface Multipath
Antenna Decoupling Beam Spreading
(governs the minimum beamwidth) (defocusing)
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Definition

SMS4DC mterfernce calculatlons

Types

rThe effect of unwanted energy due to one or a combination of emissions,
radiations, or inductions upon reception in a radiocommunication system,

manifested by any performance
kinformation which could be extracted in the absence of such unwanted energy.

degradatio

n, misinterpretation, or loss of

I

Power sources (50 Hz): due to leakage, arcing

fixtures.

neon signs (continual arc) fluorescent light

Power line interference

I.JEI I\Hz

AN 125. 400 020 JI7

-67

-91

'\{-\lem—w\rwa y WMWWWM M‘\'\WM| eyt e oyt oy ol

— ot g a5 i

A\rEIage Off Off
-86.7 dBm

Power line interference resolved

T

FM . Average (jﬁ ﬁﬂ

0 125.400 000 JVITPERRCELL T

eq ¢ 125.400 000 MHz 31 10 MHz RBW:6.25 kHz



Definition

SMSA4DC interference calculations

p
The effect of unwanted energy due to one or a combination of emissions,
radiations, or inductions upon reception in a radiocommunication system,
manifested by any performance  degradation, misinterpretation, or loss of

Types

Jnformation which could be extracted in the absence of such unwanted energy.

I— Co-channel: same frequency various power levels - strongest signal captures receiver
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SMS4DC iﬁterfer

Definition

rThe effect of unwanted energy due to one or a combination of emissions,
radiations, or inductions upon reception in a radiocommunication system,
manifested by any performance degradation, misinterpretation, or loss of
Jnformation which could be extracted in the absence of such unwanted energy.

Types

I_ adjacent Channel: is interference caused by extraneous power from a signal in an adjacent
channel. ACI may be caused by inadequate filtering

Amplitude

4

Interfering signal

7.508 7.537 7.5225 F.5225 7.550 Frequency




SMS4DC mterference calculations

Definition

p
The effect of unwanted energy due to one or a combination of emissions,

radiations, or inductions upon reception in a radiocommunication system,
manifested by any performance degradation, misinterpretation, or loss of

Jnformation which could be extracted in the absence of such unwanted energy.

Types

I_ Intermodulation: unrelated frequency mixes with another signal generating a signal
on or close to the receive frequency.

Q 120. 062 596 MHz  +9.7 dBpV

120.062 596 MHz K3 ;_IIJ MHz




SMS4DC mterference calculatlons

Definition

p
The effect of unwanted energy due to one or a combination of emissions,

radiations, or inductions upon reception in a radiocommunication system,
manifested by any performance degradation, misinterpretation, or loss of

kinformation which could be extracted in the absence of such unwanted energy.

Types

I_ Harmonic signals are usually unwanted signals which are exact multiples of the
operating frequency.

5th harmonlc of 96. 6 MHz

REBW:6.25 kH=




Definition

SMSA4DC interference calculations

p
The effect of unwanted energy due to one or a combination of emissions,
radiations, or inductions upon reception in a radiocommunication system,
manifested by any performance degradation, misinterpretation, or loss of

Types

kinformation which could be extracted in the absence of such unwanted energy.

I_ Out of band emissions Out-of-band emission is emission on a frequency or frequencies
immediately outside the necessary bandwidth which results from the modulation process.

AN 895,000 000 T TRRRTET ' T R or | on
AR 904.705 792 JVTTEEECLRX T

10 MHz RBW:6.25 kH
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Important parameters

Minimum field strength (C/N)(db): It is a minimum field strength level which is necessary to
fulfil the signal quality for coverage.

Protection ratio, PR: The required difference in dB between the level of the wanted signal and
the level of the interfering signal to achieve the required quality of reception.

Nuisance field strength( En): The equivalent required field strength of a wanted signal to
achieve the required quality of reception, considering a single interfering signal and its
corresponding protection ratio.

En= Ei(interference field strength)+ PR

Waned field strength (Ew): The required field strength of a wanted signal to achieve the
required quality of reception, considering multiple interfering signals and their corresponding

protection ratios .Ew>En




~ Wanted
field strength Ew

Minimum
\ /ﬁeld strength Emin

Noise level Es

ool e

Noise M

wanted TX
\
" Criteria for coverage
Wanted Field Str. > Minimum Field Str.
A i Ew > Es + C/N
Coverage area Emin

R
:§
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Interference by one Transmitter

Nuisance field En

Wanted
field strength Ew

\

Protection ratio

Interfering
field strength Ei

on ]
Noise '

Coverage area
with noise only

Criteria for coverage
Wanted Field Str. > Nuisance Field Str.

Ew > Ei + PR
v’:
7

Coverage area En

with one
interfering Tx



SMSA4DC Interfernce calculations

Interference calculations have been implemented in this menu to analyze several configurations
of wanted and victim stations.

BC2BC and BT2BT: This items calculates the aggregate interference level of interfering BC
stations on a directional receiver of a wanted BC station.

BT2BT: This item calculates the aggregate interference level of interfering BT stationson a

receiver of a wanted BT station.
Q Select a wanted BC station

B Wanted Station - ad X

Coordination Eh‘rh:rlference] Monitoring

BC2BC o | conel|

BT2BT | tenakey | Agagn D | chy | site_name | lat_dec | long_dec | hat_agl | polar | EF
—— 23 il TZh TZABC -1.2000 383667 ano0omo 12
b R 22 124 TZABC2 77000 389333 anomn 12

Fr2EXiLink]
Fr2Fk(5tation) k

Fxm k

ESZES *
ESZ2FX
FX2ES

Intermodulation (5h.1134) < »




Broadcastmg Interference calculatlons

e Set interference Parameters 9 Select the available stations
Interference Parameters X B Interferr Stations - B
] Cancel
Search Hadius[km] 140 TIl'ﬂEH Y 5[']4 ’_1 | | terrakey Agsgn D | chy | site_name | lat_dec | long_dec | hat_agl polar Ef
Frequency Hangﬁ[kHz] ’7‘150 LEII:E“DH” 3 99]2’_50 24 22 TZh, TZABC2 77000 38,9333 30.0000 Y 1:
Mirimum Field Shength(dBut/m) ik W Arienna Discimination
Interterence Summation Method ‘F'DWE!I Sum j | st el
m (o8]
Ok, Cancel

£ . — >

e Result: Coverage area with/without interference of a concerned BC station




F|xed and Moblle Interference calculatlons

The item “FXM” in the “Interference” menu has been implemented for the

calculation of interference produced/experienced between stations in the land
mobile service and between stations in the fixed service (below 1GHz) and between
each other.

Interference to (Free Space and P.1546): This item calculates interference to fixed or
land mobile receiving stations from a wanted transmitting station in the fixed or land
mobile services.

Interference from (Free Space and P.1546): This item calculates interference from
fixed or land mobile transmitting stations to a wanted receiving station in the fixed or

land mobile services, under given conditions.
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Fixed and Mobile Interference calculati
9 Select a wanted station

FXM interference calculations

ons

Interference  Menitoring
] BCIBC Wanted Station - | x
BT28T | aK I Cancel |
FX2FX(Link] ? 1Dst ‘F| SThame | STlat_deg | S5Tlon_deg | Sth_agl | Tifreq | Powier_gip | Azimuth | El
FX2FX(Station) » k) TZAFBST.. £.9917 37,9000 30.0000 800.0000 30,0000 0.0000 0.
B o TZAFBST.. £4417 3B17 30.0000 800.0000 30,0000 0.0000 0.
EXM 5 e A fb 7EGE7 9167 00000 450000 100000 Q000D O
K fhint2 -7.2667 3759833 0.0000 8000000 10,0000 0.0000 0.
ES2ES - Interference to(P.1346) Kl fhint1 -7.4500 37 7EET 0.0000 4000000 10,0000 0.0000 0.
M = fb11002 -7.8750 363083 0.0000 11000000 10,0000 0.0000 0.
ESIFX Interference from(Free Space) M ib1100 76333 38100 00000 11000000 100000 00000 O
Bl fb700 -FE167 388417 0.0000 700.0000 10,0000 0.0000 0.
FX2ES Interference from(P.1546) [ R fb -7.5000 38,4750 0.0000 700.0000 10,0000 0.0000 0.
o s Fd -7.3583 377833 0.0000 5000000 10,0000 0.0000 0.
Intermadulation (SM.1134) o ktin £O750  PEIE7 00000 5000000 100000 00000 O
< >
e . .
Victim Stations - O X
Set Parameters X
Canicel |
. | IDst | 5Thame | STlat_deqg | 5Tlon_deq | Sth_agl | Tiireq | Power_girp | Azimuth | El
Search Radius(km] (1500 Bl 2 72857 37963 Q0000 B0O0OOD 100000 00000 O,
3 TZAFBST.. -B.9417 381417 30,0000 8000000 30.0000 0.0000 0.

Frequency RangefkHz] 1400

b airnum Permiszible |nt, [dBul'/m) IEIII

[~ Emergency and Security System

Caniel |
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Fxb 2 LM 8 FX below 1 GHz Interference Calculation
W anted Stabion

Location Frg{MHz) |5t_Class
03TES400 0655930 B00.0000 FB

No. | 1D Name Country
4 TZAFBSTATIO | TZA

Interference to

Mo. (1D Name Country | Location Dist{km}|FrgiMHz} [5t_Class |E{dBuVi/m) |Elimit{dBuW/m)
1 33 TZAFBSTATIO TZA 038E0830 0655630 27 B00.0000 | FB 20.00
2 3 fbint2 TZA 03TESS00 0751600 32 B00.0000 | FB 20,00




Fixed service Interference calculations

FX2FX (link): calculate interference from stations of different point — to — point hops
on each other in accordance with recommendation ITU-R P.452, by consideration of

antenna radiation patterns and XPD.
FX2FX (station): calculates interference from fixed stations to each other in

accordance with recommendation ITU-R P.452, by consideration of antenna patterns

and NFD (Net Filter Discrimination).
For FX2FX (link) system calculates interference based on sensitivity of victim receiver

and received interference level .

P.432 FX2FX : Interference from the Wanted Hop to the Selected Hopls)

Wanted Hop [Tx]:

No.

TxName TxLocation

RxName RxlLocation

Freq(MHz)

MTN LINK1

029E1530 17N5530 MTN LNKH

(29E2430 17H4900

Selected Hop(z) (Fs)

7000.0000

No. | TxLocation RxName RxLocation IntDist(km) |PathLoss(dB)|l-5(dB) |l{dBm) |S5{dBm)
1 029E2800 18NO730 sudatel link3 029E5200 18N0300 66 158.67 J47  -M264 11611
2 029E5200 18N0300 Sudatel link1 029E2600 18NOT30: .'.'-1 143.55 18.59 4752 161

o
:§ 4



Fixed service Interference calculations
FX2FX (station) system calculates in Threshold Degradation (TD ) of the wanted

station due to the occurrence of the interference.

P.452 FX2FX : FX above 1 GHz Interference Calculation

Wanted Station ;

No. Name Country

Location

FrgiMHz)

44 Sudatel link1 SDN

029E2800 18NOT30  7000.0000

|nterference to
No. |1D Name Country | Location Dist(km)|Frq(MHz) |NdBW) |TD{dB) TD(dB)-0.2 [P
1 42 MTN LINK1  SDN 029E1530 17N6530 3 7000.0000 133420 AT 3T Tr
i 43 MTHN LNK11  SDN 029E2430 17N4900 35 T000.0000 -154.446 10.63 1043 Tr
3 45 sudatel link3 SDN 029E5200 18NO300 43 7000.0000 -128.000 36.68 3648 Tr




Intermodulation interference

Intermodulation interference is the undesired combining of several signals in a nonlinear device

, .g. at semiconductors, klystrons, ..etc, and in passive devices like combiners, circulators,
connectors, etc. producing new, unwanted frequencies, which can cause interference in
adjacent receivers.

If two signals at frequencies f1 and f2, the nonlinearity would give rise to additional output
components at f2 + f1 and f2 — f1 known as the second-order intermodulation products. These

second-order products will mix with the original signals to produce third-order intermodulation

. Table 1 - Intarmodulation Products
products of frequencies 2f1 + 2, 2f1 i, oeger 0. 0 00Kz 101 kHz
2nd Order 1142, f2-f1 201 kHz 1 kHz
Amplitude Jrd Order 2f1-12, 212-£1 Y9 kHz 102 kHz
p AL+F2,° 2F2411 . 301 kHz 302 kHz
e ath Order 2024211, 22201 402 kHz 2kHz
Sth Order ar-aez, 2211 9F kHe 103 kHz
I 422, 324261 502kHz  SU3 KMz
39 3 Elc. ]
o A Table 2- Odd Order Products = -
3¢d Order 2f1-£2, M1 99kHz  102kHz
7 7 5th Order 3F1-212, 3221 93 kHz 103 kHz
Tith Oreder 4f1-312, 412-3{1 . 97 kHr - 104 kHz
9th Order 5F1-4f2, $2.4i1 96kHz  105kHz

97 98 99 100 101 102 103 104
Frequency
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Intermodulation interference

9 Select a wanted receiving station

Ponitoring
BC2BC
ETZ2EBT

FX2FX(Link)
FR2FX(Station)

FhA

ES2ES
ES2FX
FRZES

Intermodulation (ShA.713249)

E Interferer Stations - O X
0K | Cancel |

|IDst '| SThame | STlat_deg | STlon_deg | Sth_agl | Tofreq | Pawer_gip | Azinuth |A
¥ TZAFBIN..  -£.4083 J7EA0 300000 4510000 300000 0.0000
Al = TZAFBIN.. 62750 WHEF 300000 4500000 300000 0.0000
K TZAFBST.. -B9917 379000 300000 800000 300000 0.0000
| e TZAFBST.. 69417 0417 300000 8000000 J00000  0.0000
| f 7567 7967 00000 4500000 100000 0.0000
| Kl fhirt? -7 2667 79833 00000 8000000 100000 0.0000
kI fhint1 -7 4500 J7ERF 00000 4000000 100000 0.0000
B = fi110 8750 360730 00000 11000000 100000 0.0000
B 2 11002 78760 383083 00000 11000000 100000 0.0000
- K 1100 il 381500 00000 11000000 100000 0.0000
M x 700 -THIRY WeN7 00000 7000000 100000 0.0000
| fb 75000 304750 00000 7000000 100000 0.0000
o TZABC2 77000 89333 300000 1070000 300000 0.0000
o= TZ8BCT -7.2000 383667 300000 1070000 300000 0.0000
> Tanoavia R FRN WURT OO A7A0000 ARDAOT A OAOA v

FE Wanted Rx Station — O *
ak I Cancel | ‘

_I 105t "'l 5T name | STlat_deg | S5Tlon_deg | Sth_agl | Txlreq | FPower_eip | Azimuth | ~
37 TZAIMMO...  -6.4B67 fcrie:l g 0.0000 452.0000 10.0000 0.0000

M TZAFEIM...  -6.4083 37.6250 30.0000 451.0000 30.0000 0.0000

BN = TZAFBIM...  -6.2750 I7T4ET 30.0000 450.0000 30.0000 0.0000

[ TZAFBST.. 69917 37.3000 30.0000 800.0000 30.0000 0.0000

[ [ex] TZAFBST... 69417 3/ANT 30.0000 800.0000 30.0000 0.0000

| = fb -7.56E7 I7TH1ET 0.0000 450.0000 10.0000 0.0000
2 fhint2 -7.2667 37.9833 0.0000 800.0000 10,0000 0.0000

B o fhint1 -7.4500 37.7EET 0.0000 400.0000 10.0000 0.0000
= fx110 -7.8va0 38.0750 0.0000 1100.0000  710.0000 0.0000

B = fb11002 -7.8va0 38.3083 0.0000 1100.0000  10.0000 0.0000

| fb1100 -7.6333 38.1500 0.0000 1100.0000  10.0000 0.0000
= fb700 -7 5167 3887 0.0000 700.0000 10.0000 0.0000

B s fb -7.5000 38.4750 0.0000 700.0000 10.0000 0.0000

| TZABC2 -7.7000 38.9333 30.0000 107.0000 30.0000 0.0000
2 TFARM 7 200N 28 WWET AN ANNn 107 AN 2N Annn 1 nnan w7
£

Intermodulation results
Intermodulation interference calculations (Rec. [TU-R SM.1134) [} X

 Transmitter (Interferer Station)

- Receiver [Wanted Station]

Dirder of Intermodulation

Signal
No. | Frequenc... | Pi-m[dBw No. | Frequenc.. | Bandwidth(kHz) * Tug " nd
= 1wl %1 m 25 " Two and Thiee (‘: gf: .
B rd &t
Z_ 40 10285 ® Drder of Hamonics : l3_ " %d, 5th and 7th
Corchannel Pratection Ratio [dB): |g
Sensitivity Ps[dBrm] : |-116.1 Receiver Gain(dE] : Iﬂ
~ Input nth arder Intercept Point [1Ph [dBm)—————————————
Znd Id Gth th
< 2 |€ ’ Jen [1z i I8
ﬂj ﬂ ﬂj@ ﬂ [V Show Al
P_IMP | P_ino | R(dB):
iy LEEnUEy ) ‘|dBm} (dBm) | Ps-Pino
N ———— NOT FOUND ——
3| 2%( 451.000000 ) -1x( 450.000000 ) = 452.000000 4728 4728 3567
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Intermodulation interference

9 Select a wanted receiving station

Ponitoring
BC2BC
ETZ2EBT

FX2FX(Link)
FR2FX(Station)

FhA

ES2ES
ES2FX
FRZES

Intermodulation (ShA.713249)

E Interferer Stations - O X
0K | Cancel |

|IDst '| SThame | STlat_deg | STlon_deg | Sth_agl | Tofreq | Pawer_gip | Azinuth |A
¥ TZAFBIN..  -£.4083 J7EA0 300000 4510000 300000 0.0000
Al = TZAFBIN.. 62750 WHEF 300000 4500000 300000 0.0000
K TZAFBST.. -B9917 379000 300000 800000 300000 0.0000
| e TZAFBST.. 69417 0417 300000 8000000 J00000  0.0000
| f 7567 7967 00000 4500000 100000 0.0000
| Kl fhirt? -7 2667 79833 00000 8000000 100000 0.0000
kI fhint1 -7 4500 J7ERF 00000 4000000 100000 0.0000
B = fi110 8750 360730 00000 11000000 100000 0.0000
B 2 11002 78760 383083 00000 11000000 100000 0.0000
- K 1100 il 381500 00000 11000000 100000 0.0000
M x 700 -THIRY WeN7 00000 7000000 100000 0.0000
| fb 75000 304750 00000 7000000 100000 0.0000
o TZABC2 77000 89333 300000 1070000 300000 0.0000
o= TZ8BCT -7.2000 383667 300000 1070000 300000 0.0000
> Tanoavia R FRN WURT OO A7A0000 ARDAOT A OAOA v

FE Wanted Rx Station — O *
ak I Cancel | ‘

_I 105t "'l 5T name | STlat_deg | S5Tlon_deg | Sth_agl | Txlreq | FPower_eip | Azimuth | ~
37 TZAIMMO...  -6.4B67 fcrie:l g 0.0000 452.0000 10.0000 0.0000

M TZAFEIM...  -6.4083 37.6250 30.0000 451.0000 30.0000 0.0000

BN = TZAFBIM...  -6.2750 I7T4ET 30.0000 450.0000 30.0000 0.0000

[ TZAFBST.. 69917 37.3000 30.0000 800.0000 30.0000 0.0000

[ [ex] TZAFBST... 69417 3/ANT 30.0000 800.0000 30.0000 0.0000

| = fb -7.56E7 I7TH1ET 0.0000 450.0000 10.0000 0.0000
2 fhint2 -7.2667 37.9833 0.0000 800.0000 10,0000 0.0000

B o fhint1 -7.4500 37.7EET 0.0000 400.0000 10.0000 0.0000
= fx110 -7.8va0 38.0750 0.0000 1100.0000  710.0000 0.0000

B = fb11002 -7.8va0 38.3083 0.0000 1100.0000  10.0000 0.0000

| fb1100 -7.6333 38.1500 0.0000 1100.0000  10.0000 0.0000
= fb700 -7 5167 3887 0.0000 700.0000 10.0000 0.0000

B s fb -7.5000 38.4750 0.0000 700.0000 10.0000 0.0000

| TZABC2 -7.7000 38.9333 30.0000 107.0000 30.0000 0.0000
2 TFARM 7 200N 28 WWET AN ANNn 107 AN 2N Annn 1 nnan w7
£

Intermodulation results
Intermodulation interference calculations (Rec. [TU-R SM.1134) [} X

 Transmitter (Interferer Station)

- Receiver [Wanted Station]

Dirder of Intermodulation

Signal
No. | Frequenc... | Pi-m[dBw No. | Frequenc.. | Bandwidth(kHz) * Tug " nd
= 1wl %1 m 25 " Two and Thiee (‘: gf: .
B rd &t
Z_ 40 10285 ® Drder of Hamonics : l3_ " %d, 5th and 7th
Corchannel Pratection Ratio [dB): |g
Sensitivity Ps[dBrm] : |-116.1 Receiver Gain(dE] : Iﬂ
~ Input nth arder Intercept Point [1Ph [dBm)—————————————
Znd Id Gth th
< 2 |€ ’ Jen [1z i I8
ﬂj ﬂ ﬂj@ ﬂ [V Show Al
P_IMP | P_ino | R(dB):
iy LEEnUEy ) ‘|dBm} (dBm) | Ps-Pino
N ———— NOT FOUND ——
3| 2%( 451.000000 ) -1x( 450.000000 ) = 452.000000 4728 4728 3567
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Frequency assignment

SMS4DC is powered by an advanced method of frequency assignment

based on interference calculations to/from any other stations (in these
services) in a given frequency band inside a circular search area

This procedure is implemented in the item “Frequency Allocations-
>Frequency Assignment”

The procedure starts by selecting from a list of stations the national
station for which a transmitting frequency assignment has been
requested.

after comprehensive interference analysis, SMS4DC will suggest a suitable
frequencies for assignment

)

d
v
H

.. 74 _



Establish Stations
and provide initial frequency

Start frequency
assignment procedure

1

r—

Set Assignment Parameters

Query Assignable Frequencies

_ with statistics of suspect stations |

Query stations having frequency
inside initial given frequency window

Perform interference calculation
for the selected frequency

BT

|
[ Select a Station J

I :

r

Assign the selected frequency
to the concerned station

(|:r§u§ )



Since the number of national
stations stored in the local
database may become thousands,
SMS4DC makes it easier to find the
concerned station by applying a
frequency condition (filter). This
filter shortens the list to show only
those stations within a limited
frequency range specified to
include the concerned station.

Frequency Condition 5]

Lower Frequency(MHz)
0o

Upper Frequency(MHz)
i

Cancel I

.. 74 _
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Frequency ass

Dialogue box is opened
for the user to define the
frequency range in which
an assignment is required
and thereby limit the
number of stations listed
in the station selection
spreadsheet.

Selection of a station can
be made by a left click on
the record-select column
of the concerned row

Station Table

gnment process

ak.

Eancell

| (Orst | 5Tname | 5Tlat_deg | 5Tlor_deg | Sth_aqgl | Tifeq | Power_eiip | fizimuth | El
[ RE KEWF<11 22083 3170 0000 80000000 AO.0000 QOO0 I
o KEWFx22 21167 7383 50000 80000000 AO.0000 QOO0 0.
LBk KEWFx33 22917 37270 0000 80000000 AO.0000 QOO0 0.
17 KEWFx44 22000 J7ER00 ZRO000 80000000 RO.0000 QOO0 0
18 Fi55 1.46E7 J6ER83 300000  AF00000  AO.0O00 QOO0 I
L RE FHEE 1,367 368083 300000 FZ2R0000 AO.0O00 QOO0 0
| FiFT 13083 JREIGY 240000 7290000 RO0000 (OO0 I

)

v

N



-
requ

The assignment algorithm
searches  for  suitable
channels to assign within
any channel plan
arrangement in the range
between Fmin and Fmax.

Then, all existing stations
within the “Channel Scan
Range” of each channel in
that plan and within the
search radius specified are
examined for potential
Interference.

ency assignm

ment process

Assignment Parameters

Frrin[kHz] :

Frnax[kMHz] :

145 155

Channel zcan rangelkHz) ; |1 ]

Search Radiuz(km] : |50
Fermizzible field strength[dBut fm] ; |20
ak. I Cancel
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Frequency assighment process

Once the assignment parameters have been set, all frequencies available
within those parameters are examined for potential interference and the
results are displayed in the result dialogue box.

Assignment Results =
Lizt of Freguernes :
Mo. [Fn | Fn BandWidth | Hum of Stations| PlaniD Srw Priority |:| — Selected Station
5| 7198.0 T3s52.0 28.0 ] T2750.028| Primary Service . Fixed
7|7226.0 7380.0 28.0 1 72750.028 Primary Station Mame(1] : Fx55
i r226.0 7380.0 2:3 g' T2 :g'gjz ?!mﬂ“’ Location : 03EE3930 0ENZE00
72540 72020 : r27s0. rimary 1 Ermission : BK50F3E --
10| 7254 0 T403.0 28.0 o T2750.028| Primary F itHz] : 7170
11| 7296.0 7142.0 28.0 1 72750.028 Primary requEnoptinEl
12| 72050 +142.0 s20 1 72750 028 | Primary Selected Channel[MHz] -
13| 7324.0 F170.0 22.0 o T2750 022 Primary
- — Mo of Channels :
14| 73240 F170.0 28.0 o T2750.028 Primary -
4 I I , Tatal : 20 Wwith Interference ;4

Lizt of Stations :

MNo. | I Namei 2} Service Frequency Coordinates Di=t_km |E1_2 EZ2_1 dE1_2

Fermizzible field strength :

2g (B Arn)




Frequency assighment process

= Choosing any row with yellow highlight from the list of frequencies by a
mouse double left-click, initiates detailed interference calculations.

Double click to select the Frequency may cause or
frequency for further analysis receive interference
Assignment Results pod

Lizfof Frequenies :

% Fn F'n BandWidth [Mum of Stations| PlaniD | Srv Priority — Selected Station
6| 7198.0 T3I52.0 28.0 0 72750.028 Primary Service | Fixed
T|FZ26.0 T380.0 2a8.0 1 T2T50.028 Pri Station Mame[1]: 55
i 226.0 LE L ;z'g ; g:ggﬁg Erfmﬂ”’ Location : D3EE3930 0ENZE00
72840 7408.0 : 028|Primary | _ | Ermission : BKS0F3E -
10| 7254.0 T408.0 28.0 o T2750.028 Primary
. Frequency[tHz] . 7170
11| 7296.0 T142.0 28.0 1 T2750.028 Primary
12|7296.0 7142.0 28.0 1 72750028 Primary Selmeiee| CramelllE]e Tl
13| 7324.0 T170.0 28.0 o T2750.028 Primary
- — Mo of Channels :
14| 73240 71700 28.0 o T2750.028 | Primary -
4 I I * Total: 20 Wfith Interference : 4
List of Stations :
No. [ID  |Name(2)  |Service Frequency |Coordinates Dist_km |E1_2 |E2_1 [dE1_2 Permissible fisld strength -
1 20 FXTT Fized T295.000000, O03SE3T0O0 O3N1330 18.2| B86.55| 65550 28.55

38 [dE L dm)

Interference analysis result

Azzigh I Cancel I




Frequency assighment process

After considering the results, a suitable frequency for assignment may be
selected by a double right mouse click on the “No.” (channel number)
column and the row for the frequency to be selected.

Once the “Assign” push button is used, the selected transmitting frequency
in the list and its corresponding receiving frequency will be assigned to the
concerned station

Assignment Results o
List of Frequenies :
No. |Fn Fn BandWWidth | Mum of Stations| PlaniD Srv Priority | - | —Selected Station
1|7142.0 T295.0 28.0 o T2750.028| Primary | Service | Figed
2(7142.0 TZ86.0 23.0 o T2750.023 Primary Station Marnel1] : F<EE
i FiTas TEER ;2'3 :I' ng-g;z Erf"‘ﬁr'-" Location : O3EE4530 O3M2200
5 :IQ:E ;:25;3 28.0 o 72750.028 Prfmﬂr}r Emission ; 8K50F3E -
. . . . rimanry
Fi FMHz] : 7226
6|7198.0 7352.0 2a.0 0 72750.028 Primary requency(MHz)
7| 72250 7380.0 8.0 il 72750028 | Primary Selected ChannellMHz]: 7198.0
8| 72260 T380.0 28.0 o T2750.0Z28 Primary
. — Mo of Channels :
9| 7254.0 T408.0 28.0 o T2750.028 Primary -
4 I I > Total : 20 with Interference : 4

Lizt of Stations :

MNo. |ID MName(2} Service

Freguency Coordinates Dist km |E1_2 EZ2 1 dE1_2

Permizzible field strength :
20 [dBE u+#m)

Azzign Cancel I




Thank youl!




