


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;

SMSA4DC 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.

* |TU-R Handbook: Computer-aided Techniques for Spectrum
Management (CAT) (2015, New)
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
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System architecture

ITU Network -
Monitoring System
Tools and Databases & 5Y

Spectrum Management System -
Monitoring

Technical modules Database

Data processing modules

Geographical Information System

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

23 July 2018 ITU SM Workshop, Accra 5



SMSADC 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

>  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).

> 2017: SMS4DC Version 5.1 (WRC-15 Article 5, HCM)
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Structure of the SMS4DC

} External Database

Interface to the externaldatabases

$

InternalDatabase

4 %

Technical& Administrative

Modules
-

> SMS4DC software

MAPS
S3IvHali

*

Interface to the externalresources

Applications

} External Resources and



Functions of SMS4DC

> Administrative Functions

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

Engineering Analysis Functions
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Administrative Functions of SMS4DC

>

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;

Producing electronic notices, print license, invoice & spectrum
fee

Security features: The designated system administrator can define an
individual account for each SMS4DC user up to 6 levels of access to the different
processes (e.q. licensing, assignment etc). Each user account is named and
password protected.
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SMS4DC Configuration

Single user Multi user

-Database
-Reports
-Maps

-Main application
-Database

-Reports
-Maps -Main application -Main application
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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
displaying stations on DEM
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GIS Functions of SMS4DC

IDWM Menu: The IDWM is used to draw political boundaries of
countries on the desktop of SMS4DC

Yerkors

Courkry)Region: SealCode: —-] LabNy : 7=+ 47 ' 1053+ " |LamE) : 025+ 55 ' 17647 © [Fegan: 1 Fedin, Code : -— | |Coastal Zore : Cod Sea
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GIS Functions of SMS4DC
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Vectors FrE
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GIS Functions of SMS4DC

ML s ADE - [Main D eshEap o
¥EFk Wew Widow Heb Took Calodation Profie Datsbase  Propagalion Modek Wechors Freguency Abcations  Coordnatin ] a
DS2|k|¢as | Z0mBE L L: XL «am
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Digital Elevation Model Map Display in 3D

(DEM) 2D and 3D views
Based on the Global Land One- kilometer Base Elevation model

(GLOBE)
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GIS Functions of SMS4DC

*ne Link Table

= Google Earth
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SMS4DC’s Engineering Functions

International & National frequency allocations table (chart)

-’1} SMSADC - Frequency Allocations 2D Chartl

_E1x]

File Edit View Window Help
W RS 2«23 | I 0Dpd|hi|*E H |

£ |[Region 3 ~||Frequency :[g025 [s200 JMHz ~]|[Linear ~|| Apply || RR-Article 5 :[5 465 |
E' Frequency Allocations 2D Chartl

_lo] x|

Satellite Secondary

El

Freguency Band: 3400.000 - 8500.000 MHz

Primary Service : SPACE RESEARCH(space-to-Earth)
Service Foomote : 55.465.55.466

Band Foornote : S5.467

§025.000
18175000
§215.000
§400.000
§500.000
§550.000
$650.000
§750.000
§850.000
9000.000
1 9200000

MATLAB6pS5 \work\maptest1:ITU_PLAN_R3

Fiequency Band (MHz] . [0.02005 007

Fiegion: °

Frequency
e ———— b corsica Ha ima of e baed 0 AD00 ARD kA= i fiesitad o dean cnsee  Primany Servic

E N 3 F
2 C:\F\MATLAB6p5 \work\maptest 1:[SRVCode_Color_Name] ) i [l e SRS slsbanah)

Band Footnatels) : [55.56,55.58

ID:; 75

El
MARITIME MOBILE LI
= |

I

I

[

MARITIME RADIO NAVIGATIOM[radioheacons) I
MOBILE SATELLITE

[

I

MOBILE SATELLITE exept acronautical mabile SatelitelE arthta-space]
MOEBILE SATELLITE(Eanhvto-space]
MOBILE SATELLITE(Earthto-space]ll)

Service Code : IF
MOBILE SATELLITE[spaceta-Earth)

Primary Service Name : IFlXED —Secor MDBILE SATELLITE [spaceto-Earth)(GMDSS]

ervice Mame Service Footmate(s)
Secondary Service Name ; IFn-:ed

Color:[226 |22 |10 !

HEENEE

L

4

T

R | L

R

i

el i e e = ] =

23 July 2018 ITU SM Workshop, Accra 17




SMS4DC's Engineering Functions
Frequency arrangement (Homogeneous)

Fregquency Plan |

D1 Frequency Plan 1D : |38248EI.13 Service Friority: IF'fil'l'laf.'r' j
SIERIEE:: IFi:':E':| j Frequency List:
Type of Frequency Flan : IHDngenEDus ;I Mo | Fri | F'ri | B andwidth
Fn = Fo + Foff + n*XS , F'n = Fo + F'off + n*XS e o
Channnel Spacing =5 : [130 MHz 3 237248 29502 130
Refrence Frequency Fo: |38248 MHz 4 373ra JEE35 130
Lower Frequency Offset Foff |-1 2E0 kMHz 5 37508 876D 130
, B 37638 38393 130
lpper Frequency Offzet  F'off : IEI kHz . 37760 29025 130
Channnels g 37898 39158 130
Humber of Channnels n: 40 3 28028 39238 130
10 38158 9418 130
First : |1 Last : |4III Channel Set : Iﬁ'«ll ""I 11 20700 29548 130
Commant 12 38418 J9E78 130
' 13 38548 39308 130
CEPT Channel arrangement in 35 GHz Band-Homogeneous 14 20670 29930 170
15 38308 40068 130 -
14| 4 1 of B b x| [ ©F| zl 2l

23 July 2018 ITU SM Workshop, Accra 18



SMS4DC's Engineering Functions

Frequency assignment parameters & EMC analysis results

Assignment Parameters Assignment Results i ﬂ
Lis! of Fraquenies :
: : : Na |Fn [P | Bandwidth | Num of Stations | Planill | SrvPriony | | Selectzd Station
e Lk I1E;MHH’]' (amE s 0% 0 WO Piay S
Je0E  1E0025 0025 0 450000075 Prirary St el L
Dunmlscammgakaz]:l'lﬁ 31480975 1500375 00125 1 1450.0000125 Frimary i :mgmzu i
410808 1 00152 WEDMLDIZS Py ks
R ECTvi e 1700525 1M . Pivary || Emission . 8X30F3E -
S p—— Bl14a07%  AF007F 1175 7 149] unumzﬁ Pimay FrequencyMHz] - 1460125
Search Rad {50
: ; ! ? "H[km] I 7| 148.0575 1500875 00125 Z 1480.00001 25 F'fll'l'Erjl EE'EtGdE"'ﬂHI‘IE[MHElZ 148.0625
Perrnissible field strenath{dBul/m) : |20 8l 1431 1501 00125z {430.0000125 Frimary
91481125 15011 002 2 4900000125 Pirary ~Noof Charmeks;
E e 1]|’| |1.1n1:q 1F117R MR 1 1490 IO 2R Prirna LlJ Tatal: 40 LAk tkeferince s 1B
Lisl of Stations ;
No [ID INamel?l [Service  |Frequercy |Ceordinates | Dig_ken | 1.2 [E2.1 [dF1.0 T T—
(a) Frequency IETE Landobie 142050000 (4562630 MBI 174 807 11.08 1192 :
: 2 LKA LardMobils 143062500 O4EE7800 364400 305 207 W07 L7 20 (B
dssignment parameters 1 R Foed  4B075000) 4600 3NZPMD 303 321 B2 77

Azicn Cancel |

(b) EMC analysis result for assigning available planned frequencies to a concerned station
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Engineering Analysis Functions of

SMS4DC

Enhanced analysis tools to
assist a spectrum engineer
in frequency assignment,
national and international
frequency coordination and
interference calculation for
the Land Mobile, Fixed and
Broadcast services and
satellite Earth Station
coordination;

New Station Parameters

Service Type Clazz of Station

!F - Fixed v! iFX - Fixed station, 1.e. station in the fized service vi
— Station
Marne |Fiii Fixed 001
[ Latitude [12 |5 ~||58 |30.0 Latitude(d=g.] |-18.975
| Longitude 178 |E ~|{zz |0 Longitude(deg.) [172.283333
Height_asl[m] 132 FPowerw_eirp] i1 a Frequencu[tHz] i'l 500.0 |

| Ihzertion Lozz[dB] 13 F= Sensitivit (L] 10.35 E mizsion i'l EkOF3E --
| —Antenna

Mame |F<1500 vagi ,

| Azimuthidea ) [0 EBeamwicth Efdeg] 60 : i
[ Elewation(deg. ] rlil_" B earmfidth_H[deg. ] ﬁﬁ_u e I:
| Gain[dB] I.?-T:I—__ Puolarization i::-"_ Show Pattern ; |
Height_aglim) [50 '

| | Save I Cancel j

New Radio station parameters in-line
with ITU coordination requirements
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Engineering Analysis Functions of
SMS4DC

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

Lot 147,59 166656 7767 * , Lo 9. 981122450499 o) 47 35° 30,000 (Lon(E) 1009 * 58" 52041~ [AR(w) 1 753  Dwster) r 102629 E{@BAVIT) 1 29.606462

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.
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Engineering Analysis Functions of

SMS4DC

For fixed service (point-to-point radio links):
- Link budget calculations

Link availability
Path profiles
Fresnel zone clearance
o S = b
Sava it || Avabsiy || At Pore | E;::ﬁ:; :g“n RRETE S O g“‘“ >2Links> |
Totd Dislercalkm]: 76 BS54 Flat Aeceive Level |dHm): 4T 200 S
ThFieguensdHzl: 4601 Flst Fads Margn [dB]: GR_BTD
Fy Tastd Total Geo-cimalbc Lozse (dE): mopmn Fx Tastd
Fifwa] Pridiw]
D
e
D Fid|w]
:: Gl )
raan 3:'
mmn
o
ann
a0
FTI0
Emn
j :: Hr_adl|m]
2 100
=00
=== Theeshald

|.muzus&3 =410
IIJDEEI?EI1

Q350U
118102 B ml
Sl

Rfahm|
50

Di=tance [km]

Fresnel Zone:

Measure for multipath
effect

Mostly used for
Aperture antenna

Number of zone each
one represents

degree of out phase
reflect signal from the
LOS signal

First Fresnel Zone
includes 90% of
radiation

pattern (LOS
component).
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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



GE-06 (Broadcasting)
GEO6 Agreement FXLM2BCBT (Affected Admin)

. B -
W, © Montenegro

Identification of Administrations whose broadcasting service is likely
(potentially) to be affected by a wanted station in fixed or land mobile
service inside another country. Right-hand screenshot shows the
coordination contour for the wanted FX station crossing the border of an
administration whose broadcasting service is likely to be affected. Left-
hand screenshot shows this result exported to Google Earth.
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Example for the Land Mobile service
cross—border frequency co-ordination

Agreements N HI
Mame: [ TURARMAARM 20-86 MH= Service: |LM | pedn |
Countries: [ARM_IRRN_TUR =
kA odel:; I 2 - I Carncel I
Fropagation models: IHEE-'I 546 I

2

I 4] ] 15 of 15 b | M| x| | ]

LoFreq (hHz) | HiFreq (kMHZ) | PrefCountries FIF=CdBu™Afm) =kmikm ERF B Emergency
So.0 S2.0|TUR 20.0 15.0 17.0
S2.0 540 | IR 20.0 15.0 17.0
4.0 SE6.0 | ARM 20.0 15.0 17.0
[+] | > T
rf | 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. Foveaordination of receivers, a referengetransmitter with e.r.p. of 17 dBW is used. 25



Coordination contours around an Earth station

TR Group 1D, S5ervice Type, MinFrg{MH z) Ma=FrgHz), SAT Name,Beam Name Probably Affected Countries AppT Method
H: T=, 83705369, 0, 7975.00, 7935.00 , SATCOM PHASE-2 HH,D F G HOL LUX, 21
02: Tw, 83705370, 0, 7995.00, 8025.00 , SATCOM PHASE-2 HH,D F G HOL LUX, 21
03: Tw, 83705371, 0, B025.00, B065.00 , SATCOM PHASE-2 HH,D F G HOL LUX, 21
0d: Tw, B3705372, 3, 802500, 3065.00  SATCOM PHASE-2 MH,D F G HOL LUX, 321 (1}
05: Tx,B3705372, 3, 8026500, 806500  SATCOM PHASE-3 NMH, D F G HOL LUX,31 (2]
06: T=, B37065372, 0, 806500, 816500 , SATCOM PHASE-3 HH, D F G HOL LUX,K 21
552113
Mode 1
Mode 2
Tiode 1{-30]
ede 1(-£0}
Mode 1{-60}
46H 4524
D04VI4534 2E1805
Admin : BEL, ES Name : KESTER, Country : BEL, Hotice |0 : 90502466, Coordinates : 004E0600 50N4601
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SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

anc SMS4DC - [Main Desktop1]

D& 2k @«a®® /X0OpbI b &0 K¢ =DM
D s 2R(&(2(0% 2@l =

Il ' > :

Lat{M) : 47 = 50" 30.000" Lon(E) : 012 =05'30.000" |Alt(m): 450  |Admin. Code : — Coastal Zone : Warm Sea A
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SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

Monitoring request to SMS4DC

Outbox

MONITORING
SOFTWARE

SMS4DC

G
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SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

SMS4DC order to monitoring

MONITORING
SOFTWARE

f-@md
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Meeting of SMS4DC users

* The meeting was designed to address mid to senior level management
from policy makers, regulators, corporate executives and
managers undertaking Spectrum Management responsibilities in their

respective organizations and the users of the software. The workshop
would focus on:

*  Short frequency management summary, highlighting the main functions, structure of

spectrum management organization, necessary information for efficient spectrum
management

* The role of computerized aided spectrum management

*  QOverview of the SMS4DC: the structure, main features and the different functions
* Some practical examples

*  Country presentations from those who are using SMS4DC: how they are using the tool,
what are their experiences

*  Requirements, needs, proposals and remarks on the further development of the tool.

e 8 pm-9 December 2016, Geneva

* (Questionnaire to collect information, opinions, proposals

e http://www.itu.int/en/ITU-D/Spectrum-Broadcasting/Pages/International-SMS4DC-Users-
Meeting Geneva Decemberl6.aspx
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Map Satellite §& .0

&2016 Google - Map data ©2016 | 1000 km L——0o0u | Terms of Use

¢ v.5.0 ¢ V.4.1 ? v.a.0
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Version 5.1

e V5.1 released in 2017
e https://www.itu.int/pub/D-STG-SPEC-2017-V5.1

Was developed from the contribution of MISIP (Republic of Korea). It contains
» the revised Article 5 of the Radio Regulations (as per decisions made
at WRC-15),
» further development on data transfer from other databases to the
SMS4DC,
» calculations according to the HCM (European cross-border frequency
coordination agreement).

Interface to the spectrum monitoring software of

* Rohde & Schwarz

 Thales

* General interface for any other monitoring software (TCl's for example).
Self-learning training material can be provided upon request.

Time limited version preparatrion for testing
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Data transfer from other databases to the SMS4DC

Entering the existing data to SMS4DC is usually a time
consuming and error prone job.
In order to facilitate this process, a tool is provided
separately to the SMS4DC package to the users requiring
it.
As each user has its own unique data structure and
format, a database container in Microsoft Access format
is defined and in which the user should put his data in
the defined format.
This container database is called ImportTemplate.mdb
and can be found in the DB folder of the SMS4DC
installation.
It contains 5 tables which are linked together with some
key data items.



Cwner

¥ ID
AdmMame
Address
City
Country
Telephone
Fax
Email
AddrCaode
BillMame
BillAddress
Flag
Status

License

Transmitter

Data transfer from other databases to the SMS4DC

W LicID
AdmlID
LicHo
OpLDate
ExpDate
srviD
InvPeriod
InitFes
Flag
Status

23 July 2018

Station

¥ stiD
LicICe
AdmBefID
SiteMame

Classstation

ITURegion
Geolat
Geolon
Country
Radius
HeightasSL
Wehblodel
WehPlate
WehCaolor
FPlan
FPlanEntry

AssignCode
AssocAllotIDy
AssochAllotSFM

SfnID
Flag
Status

W ID
TID
EqMame
Pwr2ant
Powerlype
RadPwr
RadFowerType
FMaxPowDens
rMadeBy
rMaodel
SerialMo
OrsetWl2
Orseth’
Orsets512
Osets
Transys
TV Sys
CaolorSys
ERP_h_dbw
ERP_wv_dbw
ERP_dbww
PwrRatio
Sensitivity
FreqStabl
RefPlanCfg
SysWar
RXPode
ERPTilt
SystemTypel
SystemTypel
Frequency
RespFreq
EmissionCl
Bandwidth
MatServ
HowurFrom
HourTo
AntHame
Azimuth
AzimTo
Elevation
AntHeightAGL
Flag
Status

Receiver

¥ ReceiveriD
GeaType
T
RIC
ReclLat
RecLon
Radius
Country
latl
lonl
lat2
lon2
lat=
lonz
lat4
lond
lat5s
lons
lato
long
MoiseTemp
zone
Flag
Status
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Data transfer from other databases to the SMS4DC

As shown in the structure of the container, there are so many data
items in those five tables.

There are two fields named “Flag” and “Status” which are common
in all tables.

These two fields should be left empty by the user as the import tool
uses these fields to communicate the import result and problems
with the user

Copy the ImportTemplate.mdb to another folder and fill this copied
database file (e.g. Import.mdb) with the data that you wish to
import.

It is very important to create the antenna file for each

antenna used in the Transmitter table. These antenna files should be
created by SMS4DC and be copied in the Antenna folder of the
SMS4DC installation.

When the data is completely and correctly placed in the Import.mdb
then you need to execute the DBManager.exe which can be found in
the BIN folder of the SMS4DC installation



Data import

The database containing the import data should be selected (e.g.
Import.mdb).

The “Validate the data” button the validity of the database and the
data entered in each table and each record is checked and a report will
be shown on the screen.

The Flag and Status fields in each table will show the reason for
possible validation errors.

There might be major or minor errors in the data.

o In case of major errors, the validation check will be aborted and it
is not possible to import the data. The problems should be solved
externally and the validation check should be performed again.

o In case of minor errors, a warning message will be shown but it is
possible to continue importing the validated information.

After successful validation of the data, start “Begin Import” for the
import process. Related to the number of records, this process may be
lengthy.

When finished, an activity report will be shown on the screen.

No duplication and backup of the original SMS4DC database.



For further reading:

A\

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

Recommendation ITU-R SM.1537

Recommendation ITU-R SM.1604

vV V V V V V
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