


ITU Spectrum Management System
for Developing Countries (SMS4DC)

> SMSADC 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




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.

e 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




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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System architecture

Monitoring System
Tools and Databases P o=
Spectrum Management System -
Monitoring
Technical modules Database
Data processing modules

Geographical Information System

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




SMSA4DC Development Cycle

> 2007: SMS4DC Version 1.0
>  2008: SMS4DC Version 2.0 (Addition of Digital TV planning tools (GEQ6))

> 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).




Structure of the SMS4DC
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Functions of SMS4DC

> Administrative Functions

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

Engineering Analysis Functions




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.




SMSA4DC 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




GIS Functions of SMS4DC

IDWM Menu: The IDWM is used to draw political boundaries of
countries on the desktop of SMS4DC
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GIS Functions of SMS4DC
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GIS Functions of SMS4DC
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Based on the Global Land One- kilometer Base Elevation model
(GLOBE)



GIS Functions of SMS4DC
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SMS4DC’s Engineering Functions

International & National frequency allocations table (chart)
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SMS4DC’s Engineering Functions

D1

Frequency arrangement (Homogeneous)

Freguency Plan
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15 38808 A00ES 130
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SMS4DC’s Engineering Functions

Frequency assignment parameters & EMC analysis results

pssonmentporametrs R s : !
Lizf of Fraquenies -
: , : Na |Fn [F | Bandwicth|Num of Slations | Plarill | S Priony | & — Selectzd Station
Frin(MHz):  FmadMHz]: : :
h e L Iﬁ;ﬂ{H | 18015 1mmEm Q05 0 MD0000TZE Fmary Senvice: Land Mobile
A1s0F  E02s 00125 0 4900000125 Primany S
Channel scan rangefkHz) |'|5 J1480%5 1500375 | Q01 1 14500000125 Frimary P .“]: aﬂmzu S
419805 1E005 QU128 2 400000125 F'nmary o ;
A ET v 1700525 noz 3 : Ernission - & 50F3E -
e — Bl14807%  1RO075 omxm - 2 149] unumzﬁ Py Frequency(ibz]: 1450125
Search R {50 | .
e byl 2= 740065 OGS 00128 2 MDODO0IZS Pimay  GelectedChannelMizl: 1480625
Petnissible field shenath{dBu/m) . |20 Bl 1481 18 CamEs 2 14300000125 Primary
91481125 1R 005 2 4900000125 Privary ~Moof Charneks ;
E Caii l]ilmmtﬁ 1R 197 [1Mm25 1 1490 ORISR Prirran llJ Toal: {EI o TR S
Liz! of Stations ;
No [ID [Mamel?l |[Sewvice  |Frequercy |Ceordinates | Dit_kmn | F1_2 [F2.1 |dF1.2 L T —
(ﬂ) Frequency 1| ELNZ  LardMobie 149050000 DACEZEND 3BNEIID 174 807 11080 1190 '
: 2 5 LMS LandMoble 145.082500 D4FE7800 36N4400 305 5207 5207 3R07 20 [dBué/rm]
dssignment parameters 3 R Fied 148075000 45600 36NZ730 203 323 624 267

Aszicn Cancel |

(b) EMC analysis result for assigning available planned frequencies to a concerned station



Engineering Analysis Functions of
SMS4DC

Mew Station Parameters

Enhanced analysis tools to [esatuasss
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coordination;

New Radio station parameters in-line
with ITU coordination requirements




Engineering Analysis Functions of
SMS4DC

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

Lot 147, MI66666 7789 * Lo 8. 128589025291 ot 1 47+ 44’ 000" LonlE] 1005707 285" Mtmj: %4 |

STELY e T D 1 IGTA ] | LA

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.



Engineering Analysis Functions of
SMS4DC

For fixed service (point-to-point radio links):

 Link budget calculations
 Link availability

- Path profiles

- Fresnel zone clearance

Fresnel Zone:
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e b « First Fresnel Zone
s o includes 90% of
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Broadcasting services

e 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.

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



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

4 . -.I-i:‘-
iR, Montenegro

SN
13' A_lb_ania""«.._.‘___ s
o -3

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

HI
Mame: | TURAARMAARM 20-86 MH= Service: |LM | e |
Countries: |4RM_IREM_TUR =1
kd odel: I 2 - I Cancel I
Fropagation models: IF:EE-1 546 I
' i | LR b | b1 w] x| =
LoFreq (kMHz) | HiFreg (MHZ) | PrefCountries FIF=CdBu~ 1t =Emikm ERFdBEWY) Emergency
S0.0 S20(TUR 200 15.0 17.0
G20 S0 | IFRM 20.0 1:5.0 17.0
540 S50 | ARk 20.0 15.0 17 .0
(<] | )
i | Freferential Countries I 1 |

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

Tx'Rx, Group 1D, Service Type, MinFrg{MHz) Ma=FrgiHz}, SAT Hame Beam Name, Probably Affected Countries AppT Method
f: Tx, 83705369, 0, 7975.00, 7935.00 , SATCOM PHASE-2 NH, D F G HOL LUX, 21
02: Tw, 83705370, 0, 799500, 8025.00 , SATCOM PHASE-2 NH, D F G HOL LUX, 21
03: Tw, 83705371, 0, B025.00, 8065.00 , SATCOM PHASE-2 NH,D F G HOL LUX, 21
04: Tx, 83705372, 3, B025.00, 3065.00 , SATCOM PHASE-2 NH, D F G HOL LUX, 321 (1}
05: T=,6 83705372, 3, 802500 ,6 B065.00  SATCOM PHASE-3 NH, D F G HOL LUX,K 31 {2}
06: Tx, 83705372, 0, 806500, 8165.00 , SATCOM PHASE-3 NH, D F G HOL LUX, 21
58hN2113
Maode 1
Mode 2
Wode 1{-30]
Iede 1(-£40}
Mode 1{-60}
46H 4524
D04V 4534 M2E1805
Admin : BEL, ES Hame : KESTER, Country : BEL, Notice |D : 90502466, Coordinates : 004E0600 S0N4601




SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

i File View Window Help Tools Caloulation Profile Database Propagation Models Vectors Freguency Allocations  Coordination  Interference - 0 x
O& % & «« 8% »X0pby L A - | K& =B E ARGUS b
NeW|s =0 &2 0%~ 0l

|
N

1] ] - ij

lLat(M) : 47 =50 30.000" |Lon(E): 012°05'30.000" |Alt{m):450  |Admin. Code:—  |Coastal Zone : Warm Sea v




SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

Monitoring request to SMS4DC

Outbox

MONITORING
SOFTWARE

SMS4DC

Vo




SMS4DC’s Engineering Functions

SMS4DC and monitoring software interface

SMS4DC order to monitoring

Inbox \

Order(s)

MONITORING
SOFTWARE

T J
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HCM in SMS4DC

e V5 released at the end of 2015
e V5.1 of SMS4DC is under development
e HCM calculations will be included
e HCMA4A.dIl has to be developed by the African
experts and when ready, it will be added



Meeting of SMS4DC users

 The meeting is 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:

e 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

 Qverview 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

e (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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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
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