Merici nastroje a postupy pri monitorovani
pasma 5 GHz

Cesky telekomunikaéni arad

Oddéleni monitorovani radiového spektra

 21.ledna 2025  CSNOG 2025 Zlin

A\ 4

Cesky telekomunikaéni vfad




> Monitorovani RS

>  Setfeni ruseni

>  Kontrolni ¢cinnost
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Projevy ruseni meteorologlckeho radaru
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WI-FI1  WI-FI2 WEF port SMA port LtAP

SMA porty od antén na
prednim panelu F-Testeru

DAB/DVB-T PPS1  PPS2

PPS GNSS |

PPS WIFI

Nezapojeno

GNSS| |PPS

HW pro WiFinder
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€, WiFinder version 0.6 = O x
Frequency Channel Wireless MAC a 551D Signal Max.5ig  Radio Name Vendor Operator Id Course Latitude Longitude S
i 5160 20-eCfan |18:FD:74:E4:02:0D |P.JIVINAL.CZ 999 |-87 | ZBINETJISTptpKUZI | Routerboard  |1101 55 49.8551835 | 13.8734038  |X
i 5000 18:FD:74:E4:02:0D 999 | -999 Routerboard 1101 -1 49,7908444 | 13.8335278 |p
i 5600 20-eCfan |64:D1:54:02:F4:C3 | P.JIVINAS.CZ-1 999 |-69 | ZBINETRASTptpZATL |Routerboard  |1000000001 |77 49.8400017  |13.813271 0
i 5000 64:D1:54:02:F4:C3 | P.IIVINAS.CZ-1 999 |-999 Routerboard 1000000001 | 78 49.8226317  13.6703608  |§
i 5160 20-eCfan |64:D1:54:10:D4:88 |P.ZALUZI - [ZAJZptpCEZA  |Routerboard | 1101 55 408551835  |13.8734038  |X
i 5000 64:D1:54:10:D4:88 Imported Measurement Routerboard | 1101 -1 40.8485028  13.86375 p
i 5620 20-Cefan |64:D1:54:75:48:7D |P.ZALUZI2 I [ZAJZptpCEWI |Routerboard | 1000000001 |55 408551835  |13.8734038 |0
i 5000 64:D1:54:75:A8:7D | P.ZALUZI2 :ﬁE‘.EmiI_E I Routerboard 1000000001 269 40.8484517 | 13.8637722 |§
i 5600 20/an  |B8:69:F4:57:ED:2F |AP.ZBIROH - - [ ZAZapKU Routerboard 1000000001 |55 49.8551835  |13.8734038 |0
| 5000 B8:69:F4:57:ED:2F | AP.ZBIROH (7) Not Registered Routerboard | 1000000001 4 49.8484517 | 13.8637722 |§
i 5580 20/ac C4:AD:34:0C:04:46 | AP.ZBIROH (4) Not Allowed [CEZAsekULT  |Routerboard 1000000001 |69 40.8455383 | 13.8444625 |0
i 5000 C4:AD:34:0C:04:46  AP.ZBIROH (z) Indoor Routerboard 1000000001 235 40.8458736  13.8322756  |§
i) 5540 20/an | C4:AD:34:7E:BF:EF | AP.ZBIROH (0) Outdoor [BOSVsek Routerboard  |1000000001 |74 407583743 | 13.6266723 |0
i 5000 C4:AD:34:7E:BF:EF | AP.ZBIROH (M) Mobile Routerboard 1000000001 94 407495808  13.6250358  |§
i) 5765 20-Cefan |C4:AD:34:BE:CA:44 | P.ZALUZI3 (F) Fixed [zA)ZptpTR  |Routerboard  |1101 55 408551835  |13.8734038  |?
i 5000 C4:AD:34:BE:CA:44 (1) DB error Routerboard 1101 -1 40.8484528 | 13.8637722 |p
| 5745 20/an | CC:2D:E0:37:48:11 | AP.ZBIROH [ ZBVEapKA Routerboard 1101 43 49.8333038 | 13.783362 ?
i 5000 CC:2D:ED:37:48:11 Imported RLAN or RFI Routerboard | 1101 1 49.8571222 | 13.7712472  |p
i 5785 20-eC/an | CC:2D:E0:7E:4F:AB | AP.ZBIROH _Hide Associated RLAN or FRI [zA0Zapu) Routerboard  |1000000001 |55 49.8551835 | 13.8734038 |2
i 5000 CC:2D:ED:7E:4F:AB | AP.ZBIROH T A Routerboard | 1000000001 | 227 490.8484517 | 13.8637722 |§
| 5540 20/ac DC:2C:6E:F2:81:C0 | Zhirozskyil i i | MEMEDQMN Routerboard 1000000001 54 49.790203 13.7260968 0
~"  Only Associated Pairs
i 5000 DC:2C:6E:F2:81:C0  Zbirozskyil Routerboard 1000000001 -1 407680947  13.7187608  |§
9 5500 20-eC/an |F4:8D:8C:3F:FF:37 |AP.7BIROH Uncheck All [Z417an0R Routerhoard 1000000001 55 40,8551835 13.8734038 ]
Records: 24 (181) |v_-|Freq gﬂMAC vJActive vJAP v]SEtus &Type -}GNSS i?gclear Map almport 3 Delete HSave @Uplnad a5ncu:|p - A
21.09.2024 20:26:54 MikroTik GMSS RLAMN DE ET Y
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st

| £# Setting

MikroTik GNSS RLAN DB Survey Commaon

Stations from RLAN portal (p): 168249 Stations from Request For Information (§): 47

MAC or 5N:

Station Id: ISiITEl'E value | p 5 User: ISingle value of Mame | or ISingle-_

Frequency: r.c-'.'.er [MHz] | > r.lpper [MHz] | p § CTU Ref.: ISingIe value

1

Stanice s MAC 74:AC:B9:70:19:B9 na RLAN portalu evidovana v pasmu 60GHz, azim. 190°

(Ubiquiti GigaBeam airMAX AC 60/5GHz)

Updated: [01.01.2000 |- [DLOL3000 ~| P | § ssIp:  fingle value
Area;
Center Point:  49.962246, 14, 745455 |:J (C) Get Center from GNSS () Get Area from Selected Statiol
Side of square [m]: 5015 Distance offset [m]: 04 Azimuth offset [<]: =
RF Band (also as an immediate filter)
[ 246Hz () 5.2GHz ) 5.86Hz [J 56Hz(TG) (] 5GHz(al) () 106Hz [(J 17GHz (] 60GHz
Records: 3
|_Station Id Station Name WAL S5I0 Tupe Ereguen Updategd
[ 16834 PH GES-COCE T4 AC:ES:70: 19:B9 FS_PtP 24300 0.09.20
36339 PHCOC-SINE 68:D7:9A:B8:B5:59 FS_PtP 62640 10.12,202
130193 4B8FSAGTOFES B | 48:8F:5A:67:9F:ES F5_PtP 004380 07.01.202:
8 & o« H P veonl o1

Manage Data

ACA

\
P 2 \g
ey 36339
- 180193

16854

# Execute Query
3\

store

.

MOMS.E - zachyceni stanice s MAC 74:AC:B9:70:19:B9 v pasmu 5GHz. Nejsilnéjsi signal v blizkosti vodojemu.

74:AC:B9:70:19:B9

Imported measurement - parameters:
SSID:

Frequency: 5180 MHz

Channel: 20/a

Max. signal: -87

GNSS (caught): 49.961551, 14.746395
Course: 332°

Time: 2024-08-20 11:31:00

Operator Id: 199

Associated with measurement:

Trasy. sem — odsud




Mikrotik LtAP

cca 10m

Wifi 5 GHz pro monitoring

A T<<-)

Wifi 2.4 GHz pro konektivitu vodojem

LTE pro konektivitu

/
AR
O

DJI 350

Mikrotik LtAP Horn anténa
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DOHLEDANI WIFI STANICE - DRON

Q | - www:BANDICAMYcom
Frequency Channel Wireless MAC S... | Signal Max... Vendor Operator Id Course  Latitude Longitude S..
) 5180 20/a 74:AC:B9:70:19:B9 -72 -39  Ubiquiti Ne 199 =il 49.962328 14.745623 ? -72
N mode - Manual flight oy RCl [T Winsy | e 1 O — % 0
- Max. Signal: -39 ® Reset Max
Frequency: 5180
MAC: 74:AC:B9:70:19:B9 Cents:
Last Seen: 1 seconds ago € Close
1)7’\35.0 ASL
Records: 1 (16) |<#Freq A Active <2AP <2 Status & Type < GNSS 4 Clear Map Import ¢ Delete Save Upload | | €3 Stop SNOOP

:56:27 LtAP GNSS RLAN'DB || Waiting for data...

iV
Zaméreni azimutu stanice s MAC 74:AC:B9:70:19:B9 v pasmu 5GHz dronem: 184° (z mapy odecteno 188°, vypoctem z RLAN portalu 190°) i—
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Mikrotik LtAP

Wifi 5 GHz pro monitoring — z: “
Horn anténa 18 dBi i

GNSS /
Konektivita UAV I
Omnitik

300 m

LtAP + horn anténa

Hledané klientské stanice
e Omnitik

600 m (max. signal)

A4

900 m, resp. 750 m (prvni zachyt)
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Rusici Omnitik
-68

MAC:  E4:8D:8C:4B:04:AB
GMNSS: 49.338206, 14120961
Altitude: 734m

Course: 183

Time:  2024-09-24 12:53:.47

Signalova trasa z LtAP

(horn anténa)

Rusici SXT X
-73

MAC: E4:8D:8CB&812B1
GMNSS: 49337711, 14120792
Altitude: 733m

Course: 189

Time: 2024-09-24 12:53:49

RuSici stanice
i S

Cesky telekomunikaéni ofad



ZACHYCENT WIFI STANICE — UAV LETOUN

Cesky telekomunikaéni ofad




Bezpilotni letoun (UAV)
* Nosnost az 30 kg, rychlost 120 km/h, ve vzduchu az 15 hodin

Letoun 300m AGL, ve vzdalenosti 1500m
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Dekuji za pozornost

Ing. Miroslav Kryza
vedouci OMRS Tehov

Kontakt:
tel.: 773 607 985
e-mail: kryzam@ctu.cz

K Radiostarlici 104
Tehov u Ri¢an




