INTRODUCTION

System
architecture

SMS4DE

Spectium Management System for |
Develping Countries

s MSIF
Project

ol

International
meeting

Istvan Bozsg
Head

T

E f-— =

Further
Reading

Administrative
functions




U Spectrum Management Sys
or Developing Countries (SM54

Computer aided spectrum management
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The usa of computers in the spectrum management process
has becarme erucial for most sdministrations that are faced
with the ewar-increasing use of the radio frequencies

el i drosuency condin
Savaral aspects of this process, such as frequency
coordination, edministrative procedures (reglistration and
issuing of licenses) and notifications of assignments to the TU
according to the Radlo Regulations, are cruclal in the

establishment of a computer-automated process,

ITU-R Handbook: Carmputer-aided Technigues for Spectrum
Management (CAT) [2015) http.fwwwity nt/pub/R-HOR-01
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U Spectrum Management Sys
for Developing Countries (SMS4L

SMS4DC 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;

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




* The use of computers in the spectrum management process

Computer aided spectrum management

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




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
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Syatem architecture

e f ' EMS4DC Development Cycle

s
—F % . E ~  2007: SMSADC Version 1.0
T —— ; 2008: SMEOC Version 2.0 {Adaition af Dvgital TV slonning tools (GEDS))
= @ 2 b 2009: SMEA0C Version 3.0 (Adaition of Google Earth and monitoring

2012: SMESDC Verdian 4.0 (ink o ESMERALDA manitaring softvare of
Thates and additione/ enhorcements, French lenguope)

20048: SMEI0C Version 4.1 (Update of Article 5 oocording fo WRCTZ,
imgart from new BRI & f.'l:elfu:e with oppendiy 7)

D015 SMEA0C Version 5.0 (Revised propogation models bosed on the
fatest wersion of R452, R530 and P 1812, R1546, Spanish longuape)

2017: SMEHDC Verdian 5.1 (HCM, reswlts of WRC-15: revizion of the Badio
Rreguiotions Article 5 module, the intermational frequency olfocation)]

H019: SAM3A0C Versian 5.2
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architecture




System architecture

Network -
T

ITU
Tools and Databases

;

Meonitoring System

Spectrum Management System :
Monitoring

Technical modules ETE]EH

Data processing modules

Geographical Information System

Spectrum Digital Maps
Management (e.g. Digital
Database Elevation Maodel)




MS4DC 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, P.530 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).

2019: SMS54DC Version 5.2




Structure of the SMS4DC

" BR IFIC ‘ SRS | | } External Database

_____________________

B e | A
InternalDatabase
Technical& Admil;straﬂw
Modules

> SMS4DC software

MAPS
S3aldvdan

-
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*

Interface to the exlernalresources

External Resources
Applicatio
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Example for the Land Mobile service
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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
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Example for the Land Mobile service

faoreements E
Mame: [TUR/JRM/ARM BD-BE MHz Service: [LM | T I
Countries: [4RM_IRN_TUR | '
Model Iﬁl Cancel |
Propagation models: [FEC 1528 |
] =l ] il pe] x| &
LoFreg (MHzZ) |HIFreq (MHz) | PrefCountries | PIFS(aBUWmD | Xkemdkm) ERPLABVY)  |Emergency
&0.0 a2 0| TUR 200 15.0 170
az.0 B84 0| RN 200 15.0 170
&4.0 B6.0 | ARM 200 15.0 170
] =1 =]
+| Prefererntial Courtries I _l

le shows a cross border coordination agreement for the band 80-86 MHz among three
ions. Three sub-bands are established, one for each country, giving preferential

hts. The limits of the preferential rights are 20 dbuV/m measured at 15 km ac
dination of receivers, a reference transmitter with e.r.p. of 17 dBW is use

14.



THTin, Droup 0, Servace Trom, Vg ML Maf e, BT N e 1 Probs by A Feed Cows o ARTT Vi)
e, RITIXA N, T SATCON P 551 G HOL LLN, 21

Ll
ST DR P B3 N
SATLORA PR SE-T
H
L

L BATCTRFHARED,
SATCOM PHA ST,

H
=
®
™
"
= AT PHA -3 M

] [
] .0
. i o
] o
H o
a [

v

P B, i P | WESTRR, Contey © ML, M 1) - SOS0 , Cnorinatos - MG 0RO 0P80

15.

Coordination contours around an Earth station




SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

[ Maim Desktop!]
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SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

Monitoring request to SMS40C

MONITORING
SOFTWARE

17.
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MSIP Project

MSIP (Republic of Korea) and ITU project

WS relaased at thie end of 2015
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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
*  PA52(-16), Prediction procedure for the evaluation of interference between stations on the
surface of the Earth at frequencies above about 0.1 GHz
*  P530(-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
10 3000 MHz)
« R 1812 (-4) (A path specific propagation prediction method for point-to-area terrestrial
services in VHF and UHF bands);
Intermadulation: calculating interference caused by intermodulation products up to Tth
order by using ITU-R SM1134-1 and other resources
General interface between SM340C and monitoring software (based on the guidelines
prepared for and presented to ITU-R WPLC of the 5G1)
Further development of built-in and user specified administrative repaorts;
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
SMSADC;
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

20.
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Version 5.1

* W5.1 af SMS4DC released in 2017 (3™ Quarter)
* Inclusion of Harmenised Calculation Method

[HCM;

* |mplementation of the WRC-15 results

HCM in SM54DC

* V5 released at the end of 2015

+ 5.1 of SMS4DC development finished
* HCM calculations included
* WRC-15: Article 5 of the RR

Versions

* HCMAA dIl will be developed by the African experts

and when ready, it will be added

Overview
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Version 5.1

* V5.1 of SMS4DC released in 2017 (3" Quarter)

* Inclusion of Harmonised Calculation Method
(HCM);

* Implementation of the WRC-15 results

A

23.



HCM in SMS4DC

* V5 released at the end of 2015
* V5.1 of SMS4DC development finished
* HCM calculations included
* WRC-15: Article 5 of the RR
* HCMA4A.dIl will be developed by the African experts
and when ready, it will be added

24.
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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, the meeting will be
organized with the following aims:

ssummarizing why computerized spectrum management is required;
=analysing the main functions of the SMS4DC;

*proposing further developments;

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

The meeting will focus 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;

*overview of the SMS4DC, including its structure, main features and different
functions;

=practical examples;

scountry presentations from SMS4DC users: how to use the tool and description of
their experiences;

srequirements, needs, proposals and remarks for further developing the tool,

26.
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nternational
meeting

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
hawe this type of meeting once per year
and if possible, have also regional
meetings of the users.

SMSADC subscriptions before the Workshop

A RELATHS AT

Participants

A A T s ) o 6
.

Fresastions: HIOE, Bk, 1T Sabms, mssmrans el
inpiner

- Humpamy

), B, ok, Mk, i

b e T e, Wb, Camen
G 15

Cormrants by ok s o Paabc aliad

Participants

PerTicipating cocrtresfinticis off ehi Wankehaa:
Afghaistan, Abanks, Bhetos, Burkmo Foss, Burund,
‘Covrreroan, Chod, Cube, Dyibout), Eqyes, Hoktl Furgon,
Loo PR, Libpo, ddah, Moo, Songobio, Mponmay
Suitrennnd, Thmor-Leste, fogo. Senegal. Germamn
Coinmba, Susm
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SMSADC subscriptions before the Workshop

SMS4ADC Map

30.



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

31.



Participants

Participating countries/entities of the Workshop:
Afghanistan, Albania, Bhutan, Burkina Faso, Burundi,
Cameroon, Chad, Cuba, Djibouti, Egypt, Haiti, Hungary,
Lao PDR, Libya, Mali, Moldova, Mongolia, Myanmar,
Switzerland, Timor-Leste, Togo, Senegal, Germany,
Colombia, Sudan

32.



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.

33.
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Administrative functions

Pnking eawinr tramafer from Anomymus ko iconssd risbion
Imarasement of designing Foense and invoice form
Lkirg copy Tunction in daka ancry

Expait Loy¥frem Excal nd Wiard Rormiporting

Search far sations besed en neme/ 0

Staties of licerae, shep-fy-tie pinikos un of the lieensing
PrOoEs

Expuitfimport butmeen SMSADC-SWTHDC

Licaming request via wabiordine sppication em
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FHDOTING OF & £ AU Er o 10 rees, STations

i - d o i

Making microwms [ink eniries saler

Engineering

- Eguipment, e database
- Tower database

- Higher resalution terrain

- Fee caloulation

Graphical

- Revise the graphical interface
- lcons to add fmave/remowe stations
- Freguency allogatian chart

Administrative
functions e

- Praparing mare traising matenb
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- WS TIPS ATV a1 ] LY Tl 6 e
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- Traisimg on You Tube
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Exec urlingss coppmry b

- Modhlar witilization
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o
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Training
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Proposals for improvements,
additions

 Administrative functions

* Engineering
* Graphical

* Training

* Support

* Software
Promotion

36.



Administrative functions

Making easier transfer from Anonymus to licensed station

* Improvement of designing license and invoice form

* Using copy function in data entry

* 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

* 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

Supporting management information system

37.



Engineering

- Equipment, filter database
- Tower database

- Higher resolution terrain

- Fee calculation

38.



Graphical

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

39.



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

40.



Support

e Ticketing for help request

* Web/online support

* FAQ

* Forum for users and forum for developers

41.



Software

- 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

42.



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

43.
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PIRAC project (Pacific islands)
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Republic of Korea and ITU project
Propact activities
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dilaiie & pl‘mt a brik Function 1o The devursen seed in wparala
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Projects

Republic of Korea and ITU project - new

Far hattor mdic commau i cation enginsssing and cary wark for Bcensing,
Turechiore: bz i [lsne 5o bl Be nesly mase of imorosed:

= Boriod on tha usor COUITY 'S Foduest, proviion of nan-commeial highor

rais ol e | s i 40 ] i s S Fraiidy il bl data

= Adding rerw databann of Silter, fower and of tar e bble commarial
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program Le. Excel, bpaed o0 the counirg's low and regulstion
Improsdng graphical user interface, |2, add ioon of Brkdng and removing
1 SRaThon s aic,
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Additianal experts for development

Republic of Korea and ITU project - new

T elosedy supp usgers arul usehid #an and experiences af

RAS

= chosed orline forum should be operated and this forum may include FAD.,
Erulb=tin bosrd and ather necesssey functions Bor users, To faclitste this
Earum, the devalpers and experts of S5 DC should panicipate in it and
rimaly pravice answers for users’ questions.

Preparation of addtional traéning materials

+  Making widiea with eg. recarding af traicing clisses Tor SMSADC softwane
and uploading tha videns to You Tubs and cther sharing site for lamars

= Preparation of the training videcs as a muttimedia DVD and releasing it for
azzsting self-leaming users

Finad approval test of the revised version of SMERDC software peckage:

= Preparation of a protocal for testing and test the revised version of the
SMSANC software

+  Exegution of the spprovdl best of the SMSA0C saltware on the basis of
such tast pratocol, with the participation of the SM5A0C developers,
experts and trainers, and ITU staff from BR and BOT
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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)
2
3)
4)

Absence of a national frequency allocation table;

Absence of resources for systematic spectrum management;

Lack of training.

All countries who have responded to the survey indicate that while they will adopt SMS4DC
they need additional training and maore 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 wsers.

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

Purchased 5M340C for 10 users
Provided higher resolution map {in 2018}

46.



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 SM54DC — SMS4DC

* To make on-line license application possible, set up sample license web
pages and link applicant’s data to SM54DC 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

47.



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

48.



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

49.



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.

50.
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r further reading:

ITU Handbook - Computer-Aided Techniques for Spectrum
Management (CAT), 2015

ITU Handbook on National Spectrum Management, 2015
SMS4DC 5.0 User Guide

ITU 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 spectr
management

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

* Guidelines for an upgraded spectrum management system for developing coun

vV V V V¥
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