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What is ASMFS?

- ASMFS is a very complex solution offering all the

necessary components for monitoring the spectrum
frequency

- ASMEFS is the flexible solution fulfilling all customer tasks

regarding technology, administration and price

- ASMEFS is the technology which is based on

ROHDE & SCHWARZ products

- ASMFS is the system which was designed and

engineered by TECHNISERV

- ASMFS is a monitoring network which has been

developed for The Czech Telecommunication Office.

- ASMFS is nation-wide radiomonitoring network for the

whole of the Czech Republic in operation 24hours a day



Basic software requirements for ASMFS

Automatic control & management of monitoring network
and control & management of monitoring technology

Measurement routines for radiomonitoring tasks
Processing and storage of monitored data

Administrative module for the needs of National
Telecommunication Offices

Integration with existing software used by National
Telecommunication Offices
(in CR: MONITOR Plus, SPECTRA Plus and others)

Openness to future IT software of National Telecommunication
Offices

The software should adopt requirements of any National
Telecommunication Offices

Security



Basic ASMFS network components

1. CONTROL CENTERS
2. STATIONARY STATIONS

3. MOBILE STATIONS
- monitoring stations on vehicles
- transportable stations (outdoor / indoor type)

4. PORTABLE DEVICES FOR INTERFERENCE
INVESTIGATIONS

5. APPLICATION SOFTWARE

OPTIONS:
Many options are available in the frequency range,
possibilities of local or remote control and other aspects.
Special purposes options (finding stations, coverage
measurement stations) are also offered.



ASMFS Czech Republic topology
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Theoretical coverage from stationary
stations

Notes: | )
1. Theoretical coverage ONLY from stationary stations
Not covered (low density) areas are monitored by mobile stations

2. Area of Romania: 237 500 km?  population: 22,3 mil.
of Czech Republic: 78 866 km?  population: 10,3 mil.



Stationary attended stations (SOMS)

Description:
A technological building and the masts

Station equipment:

e Measuring instruments: R&S ESVN40, R&S ESMB,
R&S DDFO5SM (ADD051), R&S FSQ8, several receivers
ICOM, R-8500 for out-listening on fixed frequencies

e Antennas R&S: HLO23A1 or HL033, HL040, HKO14 or
HK033, HE500, HE 314A1, HEO010, AD050, AD150
HL 471

e Antenna switches, multicouplers, FM rejection filters
e Software: R&S ARGUS-IT, R&S MapView



Antenna system for SOMS (Tehov, CR)
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SOMS photos (Tehov, CR)




CONTROL CENTERS (RC)

» Control centers manage and supervise The Monitoring
network. This work can be carried out in only one Control
center or in several Control centers.

* In the Czech Republic two centers are used :
an operational center and a 100% backup center

« The Control center is equipped with the software:
Application software ASMFS, R&S ARGUS IT,
R&S MapV|ew MONITOR _ Plus .




Stationary unattended stations (SNMS)

Description:
A technological container and a mast are placed in an

enclosure

Station equipment:

Measuring instruments: R&S ESMB, R&S DDF195,
ICOM R-8500, GPS129, R&S GB127S

Antennas R&S: HLO23A1, HL040, HK014 / HKO033,
HES00, HE 314A1, HEO10, ADD195

Antenna switch, FM band rejection filter
Software: R&S ARGUS-IT

10



Antenna system for SNMS

T « ADD 195
HE 500 i
ﬂ < HK 033
HE 314 A1 &Tﬂz\ FiberglaSS tube

T HLO033
HL 040

Antenna rotator AE/AR 1049

Note:
antenna HE 500
is situated on the roof
of building and HE010
is placed

on the ground
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SNMS photos (Hradec Kralove, CR)
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SNMS photos (Plzen, CR)




SNMS photos (Dlouha louka,CR)
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Stationary unattended direction finding
stations (SNZS)

Description:
A technological container and a mast are placed in an

enclosure

Station equipment:

Direction finding measuring system R&S DDF05M,
GPS129, ICOM R-8500

Measuring instruments: R&S EBD 060, R&S ET050
Antennas R&S: ADD050, ADD051, ADD150
Software: R&S ARGUS-IT
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SNZS photo
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Mobile attended stations (MOMS)

- Stations on vehicles with telescopic antenna masts up to 10m (MOMS D only 6m),
air-conditioned, heating

-  Staff of the station: 1 person

« Types:

MOMS A:10 kHz — 40 GHz
Measuring devices (FSQ 40, ESMB) + software: ARGUS-IT, MONITOR Plus
+ 2 x workstation.

MOMS B:10 kHz — 26 GHz
Measuring devices (FSQ 26, ESMB) + direction finder DDF 195
+ software: ARGUS-IT, MONITOR Plus + 2 x workstation

MOMS C:10 kHz — 3 GHz (8GHz)
Measuring devices (FSQ 8, ESMB) + direction finder DDF 195
+ software: ARGUS-IT, MONITOR Plus, MapView + 2 x workstation

MOMS D:10 kHz — 3 GHz
Measuring devices (EB200, FSH 3) + software: ARGUS-IT, MONITOR Plus,
MapView + 1 x workstation

MOMS P: Special purpose station for coverage measurements
(analogue TV & FM broadcasting, DVB-T & DAB broadcasting, GSM, UMTS,
CDMA, possibility of interference investigations)
Software: ARGUS-IT, ROMES
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Mobile stations - MOMS B

18



Mobile stations - MOMS B
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Mobile stations - MOMS D
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Mobile stations - MOMS D




Mobile stations - MOMS P
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Mobile stations - MOMS P (inside)
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Mobile unattended stations MNMS _out

(transportable outdoor stations)

The stations are transported as a trailer by truck. Stations are
designed on a military trailer platform used for radar technology, with
a telescopic mast.

Stations are primarily used for medium term radiomonitoring activities
(weeks, months).

The features and the equipment of the stations are practically the
same as for stationary stations.

Development of the station: 4 person staff
Height of the mast is up to 28metres.
Stations are equipped with a heating and cooling system.

AC supply: 400V AC from an external electrical connection or from a
generator. UPS included.

Station equipment:
- antennas R&S: HL033, HL040, HK033, HE500, HE314A1, HEO010
- measuring devices: R&S ESMB, R&S GB127S, ICOM R-8500,
R&S GPS129, direction finder R&S DDF195,
antenna swich, FM band rejection filter

- software: ARGUS-IT
- WAN connection for remote control via VSAT, GPRS, LAN
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MNMS out: Station development
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Mobile (transportable) station MNMS _out
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Mobile (transportable) station MNMS_out




Mobile (transportable) station MNMS out




Mobile (transportable) station MNMS _out
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Mobile unattended stations MNMS in

(transportable indoor stations)




MNMS_in: Station development




Portable devices

Example of handy instrumens:

set of antennas for direction finding,
frequency range 9kHz — 7,5GHz

9 kHz + 20 MHz

20 MHz + 200 200 MHz + 500

MHz

500 MHz + 7,5
GHz
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Application software

Application software is designed not only for monitoring technical tasks
but also for all processes related to radio spectrum inspection carried
out by The Czech Telecommunication Office

The software could be adapted to the requirements of any National
Telecommunication Office

Features:

Automatic control and management of monitoring network and
technology

Measurement routines for radiomonitoring tasks
Monitoring data processing and storage

é?fr_ninistrative module for the needs of National Telecommunication
ices

Integration with existing software used by National
Telecommunication Offices

Openness to future IT software of National Telecommunication
Offices.

Security
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Typical tasks for Application software

Monitoring plan
Annual plan, Quarterly plan, Monthly plan

All incoming requests for monitoring are entered into the plan,
each request has a certain priority level

The monitoring planner comprises monitoring plan for the entire system

Operative monitoring resources management

The system dispatcher allocates monitoring resources for measurement
tasks which are registered in the monthly monitoring plan

The system Supervisor allocates resources in the case of urgent
requirements with a high priority

Management of typical monitoring tasks

Complex knowledge base of "how to do rules" for specific monitoring
measurements - to be technically correct

Support for automatic measurements of routine tasks
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Typical tasks for Application software

+ Human and Technical resources availability planning

Planning of system components maintenance as calibrations,
technical inspections etc.

Coordination of human resources such as shift work organization,
holidays, trainings etc.

+ Analytic module
Concentrated information support for CTO managers
ASMFS activity overviews and reports
Statistics
Workflow
Supports all modules above
Every activity has some deadlines
There is always a responsible person for every activity
Workflow checks deadlines for every task and every person
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Application software - monitoring plan

Mésicni plan monitorovani
Nazev planu
2006/12345

01.08.2006 00:00:00
31.08.2006 23:59:59

Cislo jednaci
Zacatek planu
Konec planu

PoZadavek na méfeni

Mésicni plan monitorovani pro srpen 2006

Pfiprava méfeni

Realizace méfeni

Zpracovani méfeni

Nazev poZzadavku Kaod Typ poZadavku Pracovisté Datum zpracovani Autor
Kod Nazev méreni Role/Zdroj Zatatek faze Konec faze
MNazev poZadavku na méfeni 1324 PM-1324 B.5. Ostatni kontroly 24.08.2006 23:59:50 Seviik Jan Ing.
MU-265 Mazev méfici tlohy 265 MOMS B - Tehov 05.08.2006 00:00:00 08.08.2006 04:00:00
MU-265 Mazev méfici tlohy 265 Cperator MOMS OMRS Tehov  08.08.2006 00:00:00 08.08.2006 04:00:00
MU-265 Mazew méfici dlohy 265 Operator MOMS OMRS Tehov  03.08 2006 00:00:00 08.08.2006 04:00:00
MU-265 Mazew méfici dlohy 265 Operator SOMS OTF Brno 03.08.2006 04:00:00  08.D8.2006 06:00:00
MNazev poZadavku na méfeni 1338 PM-1338 B 5. Ostatni kontroly 24.08.2006 23:59:59 Sevtik Jan Ing.
MNazev poZadavku na méfeni 1339 PM-1339 B 5. Ostatni kontroly 24.08.2006 23:59:59 Sevtik Jan Ing.
MNazev poZadavku na méfeni 1336 PM-1336 A1 Méfeni vyuZiti radiovych kmitottl 31.08.2006 23:59:59 Seviik Jan Ing.
MNazev poZadavku na méfeni 1335 PM-1335 C.1. StiZznost na rueni sluZeb el. komunikaci a oddéleni 6352 30.08.2006 23:59:59 Holec Petr Ing.
kmito£tu
N3Z€'Q |iaske a technicke zdroje oddéleni 5382 24.08.2006 23:59:59 Seviik Jan Ing.
@ poiadované technické zdroje R e T i T YW e e
* 1. MEfici stanice [SNMS Hradlec Krélou PoZzadawvek na méreni
R 1613 [620 [631 [633 [634 |635 |637
2. MEfici vozidio |
@ pozadované lidské zdroje A. MEFeni pro GEely spravy RS 13 183 1 5
Role pro pfipravu méfeni Dispater A. 1. Méreni vyuziti radiowch kmitocti 2 g0
Predpokiaan doba pipravy Thod A2 M?Een! pokryti racliou:wri signa!y , 2 13 1
A.3. Méreni, zda je konkrétni kmitoéet volny 6
Role pro realizaci méfeni ] A.4. Méfeni po skonceni platnosti opravnéni 5 70 5
A.5. Ostatni méreni pro Kmitoétové planovani L) 14
B. Kontroly 5 80
e B. 1. Kontrola dodrzovani podminek opravnéni 2 30
Role pro zpracovani mefeni Analbyik OMRS Karlo — —
B.2. Kontrola radiovych zarizeni 3 g
B.3. Kontrola dodrzovani ostatnich podminek podle zakona ¢. 1272005 Sh. 1"
PFedpokiadana doba zpracovani 8 hod |+ B.4. Preventivni hledani neopravnéného vwwuzivani RS a zdrojt ruseni 19
B.5. Ostatni kontroly 12
C. Setfeni stiznosti 2 44 13 2 3 3 3
C.1. Stiznost na ruseni sluzeb el. komunikaci a kmitocti 1 4 13 1 3 3 2
C.2. Stiznost na nedodrzovani podminek oprameéni 1 1 1
C.3. Setreni ostatnich stiznosti 1 2
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Application software: monitoring plan

calendar view

@ Optimalizace planu méfeni

@ specifikace filtru zobrazeni
2Zvolte méfic wohu | @
© Pohled pfes méfici Ulohy

Zootzzere | D v
@ Ponled pres zdoje @
@ Zobrazenl vytizeni niasledujicine mésice - éervenac

0% 10% 20% 30% 40%
1 2 3 1 5 [3

1301,
14.07.2006
15.07.2006
16.07.2006
1T.07.2006
18.07.2006
19.07.2006
20.07.2006
21.07.2006
2207.2006
23.07.2006
2407.2006
25.07.2006
26.07.2006
21.07.2006
2801.2006
20.07.2006
30.07.2006
HA7.2006
Dy Hodiny

1 2 3 4 5 L] 1 ¥ 9 10 " 12 13 14 15 16 17

@ Kolize v planu méreni
Celkem nalezeno 1 zaznami.

ovat
Ukon & A Popis kolize V
[MU=261]M&feni *Kolizn! tini 2*je v kol s méfenim ‘Kol fond 1.

<< 1z1%> Jdinastranku Vykonat

Ulozit Restartovat eptimalizac Spustit optimalizaci @ Ke schvaleni RO

A Zadatek kolize V A Konec kolize V

@ Odeslani k verifikaci
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Application software: Resource availability
planning

@ Plan smén na mésic: bfezen

@ ¢asovy rozsah planu smén
Zaéatek: 01.03.2007 00:00:00  Kenee: 31.03.2007 23:58:59

@ Nazev planu smén
|Plén srmén na biezen 2007 - OMRS Tehov

@ Typ smény

07-19)19-07 'I

@ Popis
=l
[]

@ Zména pohledu na plan smén

Zyvolte Utvar plany smén |OMRS Tehow =l

Nezvolend planovatem [ OMRSKatvee  OMRSTehw Ostatni rale
Role Supervisor -
Dny/'Smény 07:00 - 19:00 19:00 - 0 0 NEdOStUPHOSt ZdrOjE

01.03.2007 it 'l
02.03.2007 pa 'I
03.03.2007 =0 'l
04.03.2007 ne 'l
05.03.2007 po 'l
06.03.2007 (13 Vl

@ Dlvod nedostupnosti

Movak Jan
|F’Iénované odstavka ¥|

@ vacny zdroj

|SN MS Hradec Kralové Vyhledat

@ Termin nedostupnosti

¢ [Rae T T R T |

T

* Datum od [15:00:00 Jo1.10.2007 * do [12:00:00 |12.10.2007
08.03.2007 ét vl ] Maovak Jan
09.03.2007 pa 5 e @ * Poznamka
Odstavka SNMS Hradec Kralové [

UloZit Aktivovat
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Application software: Analytic module -

APV Analyticky modul
Mefici stanice/Obdobi meEreni

Polozky stranky: |- Datum: Rok: 2007 vl ‘Data: Cetnost méfeni v

> Ctvrtleti 1 » Ctvrtleti 2
|+ Brezen » Duben
+| ¥ 05.03.2007 |+ 06,03,2007 | » 15.03.200?}?16.0‘3,2&]? ¥ 27.03.2007 | b 28.03.2007 | »05.04,2007 | » 11.04.2007 | 17.04.2007 | » 25.04.2007
» MEFici stanice 3 1 4 13 1 1 1 2 1 1
¥ MNMS in 1 z 4 1 1
¥ TANMS in 1 1 2 1
¥ MNIMS in 2 2 1
¥ MNIMS in 3 z
» SNMS 1 A f el
S SNIIS Brmo .:IIFV .—_||(|I_yI|-:l|\3 madul
Bt yse ulozenych pokut
» SNIS Jitilava
¥ SHMS Liberec 1
¥ SHMS Ostrava
¥ SNZS 1 1
Y SNZS Praha - Sediec| |1 L | polusky strénky: |- Stav fedeni pokuty: <¥$e> v | Datum: Rok: 2006 v
¥ SO0MS
v SOMS Karlovice 0 __Vyse ulozenych pokut i
» SOMS Tehov (| » Churtleti 1 - Chvrtleti 2 » Chortleti 3 » Cwrtleti 4
|
+ Pokuty podle ZEK & 118 264100 29200 G6O000 208900
¥ ZEK § 118 - 1-b) neoznami piedem Ufadu zahajeni komunikacni
ginnosti, neho zmény tidaiti, které uvedia v oznameni o komunikaéni 33800 29200 1] 150000
cinnosti, nebo neoznami ukonceni komumikacni cinnosti podle § 13
¥ ﬁl’{m?'ﬂs- 1 - dywyuzrva radiove Kimitocty bez opravnéni podie § 17 0 0 22000 20000
F ZEK § 18- 1-1) {m) nepiedloZi informace, tdaje a podklady wZzidané 28800
Uradem podie § 115
2 ZEK § 118 - 8 -T) neposkytuje shuizbu elektronickych komunikaci 250300 20000
nepretriité podie § 61 odst. 1 vkvalité podie § 71
4 ZEK § 118 - 8 - g} newyridi reklamaci na wiictovani ceny nebo 24000
poskytovani sluzby podle § 64
» Pokuty podle ZEK § 120
¥ ZEK § 120 - 1 - &) uskutecnila zlomysing volini na éislo tisnového
volani (§ 33)
» ZEK §120-1-k} neoznami Uradu bezodkladné odstranéni zjisténych
nedostatku podle § 114
+ Pokuty podle ZEK £ 122

statistics
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Application software: Analytic module -

APV Analyticky modul

[ata meieni

PoloZky strénky:" ‘Mazev L. (lohy: Obsazenost = | Datum: Hok: 2006 ~ |- Okres: Neurcen okres =

statistics

|dB Vim
‘| Oroveii signélu
| ¥ Leden »Onor »Bfezen » Duben r Kviéten
Namérena | Odchylka | Naméiena | Odchylka | Namérena | Odchwlka | Naméiena | Odchylka | Mamérena | Odchylka
425,000 12,97 8% 13,07 T 12,88 8% 12,98 Tide 13,01 T
425,013 12,88 4% 12,02 5% 12,94 6% 12,38 6% 13,04 6%
425,025 12,95 4% APV Analyticky maodul
425.038 13.35 109 Graf frekvence
425,050 15,14 %
425,063 13.74 10%
425,075 14.21 16% -
~ | ooty steénky: | Tislo t.dlohy: 1 | Datum: Rok: 2005 v| Frekvence: 425,700 ~| Data: Odchylka v
425,088 13,16 6%
Oy
425,100 13,37 % |»Leden  |» Unor » Brezen |bDuhen '+ Kwiten |» Cerven |b[‘.ervenec') Srpen v Zari |bnijen » Listopad |» Prosin
425,113 13,04 15% = — ] | 1 | [ ] [
495.125 12.01 Y Uroven signalu) [ 25%) 7% 5% 6% | 3% 15% 5%, 3% 16%: 36% 21% E
_.‘ 07-MereniFreq Z - Graf frekvence = |C|
O Uroves
signalu

0,18

0,00
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Integration of application software with
other software

CONTROL & INFO SYSTEM ASMKS

<+p»| ARGUS 1 |
1 % l measurement
— device
<+ MONITOR Plus MAPVIEW
database ASMES
of maps
SPECTRA Plus [€===P> | ICENSE DATABASE
ﬁ
N o o
GINIS INFORMATION
<) MOSS SYSTEM of CTO
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Thank you for your attention.

Pl




