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Inspection of Radio StationsInspection of Radio Stations

Content:Content:
•• Types of InspectionTypes of Inspection
•• Conformity CheckConformity Check
•• License ExemptLicense Exempt
•• Technical ParametersTechnical Parameters
•• Remote/on SiteRemote/on Site
•• Position in the OrganisationPosition in the Organisation
•• Remote Inspections using ITURemote Inspections using ITU--R SM.1809/1793R SM.1809/1793
•• Inspection during EventsInspection during Events
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Different Types of Different Types of InspectionInspection

on site inspections on site inspections 
remote inspections or from a distanceremote inspections or from a distance
(performed by monitoring stations)(performed by monitoring stations)
using a helicopterusing a helicopter
measuring along a route (coverage)measuring along a route (coverage)
administrative  inspectionadministrative  inspection
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Different types of InspectionDifferent types of Inspection
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Different types of Inspection Different types of Inspection 

The name The name SITE INSPECTION SITE INSPECTION causescauses
confusion. We do not inspect the site, weconfusion. We do not inspect the site, we

want to inspect the radio station (on a site)want to inspect the radio station (on a site)
SITE INSPECTION = SITE SURVEYSITE INSPECTION = SITE SURVEY

Better: Better: 

(On Site)(On Site) Inspection of Radio StationsInspection of Radio Stations
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ConformityConformity
Inspection of radio stations to check conformity Inspection of radio stations to check conformity 

with:with:
License ConditionsLicense Conditions
National RegulationsNational Regulations
International RegulationsInternational Regulations
Type ApprovalType Approval

Also Also SRDSRD’’ss (license exempt) should comply(license exempt) should comply
with ruleswith rules
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ConformityConformity

License exempt radio stations should also  License exempt radio stations should also  
not enot exxceedceed the allowed system the allowed system 
parameters such as :parameters such as :
PowerPower
BandwidthBandwidth
Indoor antennaIndoor antenna
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2.4 2.4 GHzGHz LicenseLicense ExemptExempt

The frequency band 2400The frequency band 2400--2500 MHz is 2500 MHz is 
allocated to the  Fixed, Mobile, Radioallocated to the  Fixed, Mobile, Radio--

location and Amateur services location and Amateur services andand may  may  
be used bybe used by

ISM applicationsISM applications::

Industrial, Scientific and MedicalIndustrial, Scientific and Medical
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2.4 2.4 GHzGHz LicenseLicense ExemptExempt

A lot of other services/applications/use:A lot of other services/applications/use:
•• WLAN / WLAN / WiFiWiFi / IEEE802.11(a,b,g)/ IEEE802.11(a,b,g)
•• Microwave oven (leakage)Microwave oven (leakage)
•• Broadcasting servicesBroadcasting services
•• RF identification devices (RFID)RF identification devices (RFID)
•• FWA systems (licensed?)FWA systems (licensed?)
•• BlueToothBlueTooth
•• Cordless telephonesCordless telephones
•• Video linksVideo links
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2.4 2.4 GHzGHz LicenseLicense ExemptExempt

•• RLAN/WIFI is often not allowed to exceed RLAN/WIFI is often not allowed to exceed 
100 100 mWattmWatt..

•• Monitoring campaign in France: Monitoring campaign in France: 
EIRP measured :  EIRP measured :  52 52 mWattmWatt –– 30.2 Watt30.2 Watt

•• Monitoring campaign in Germany:Monitoring campaign in Germany:
EIRP measured:  EIRP measured:  417 417 mWatmWat
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2.4 2.4 GHzGHz LicenseLicense ExemptExempt

•• ThoughThough most of these 2.4 MHz radio most of these 2.4 MHz radio 
systemssystems do do notnot needneed a a licenselicense theythey are are 
notnot allowedallowed toto exceedexceed the the permittedpermitted
parameters as parameters as bandwidthbandwidth, power, etc., power, etc.
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Technical ParametersTechnical Parameters
to be measured (1)to be measured (1)

Power or field strengthPower or field strength OO MM
BandwidthBandwidth OO MM
Frequency + stabilityFrequency + stability OO MM
Antenna patternAntenna pattern -- --
Antenna height/azimuth Antenna height/azimuth OO M *M *
Geographical coordinatesGeographical coordinates OO --

O = by On site inspection,         M = by Monitoring (remote)
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Technical ParametersTechnical Parameters
to be measured (2)to be measured (2)

Harmonics, Harmonics, IntermodIntermod, Spurious , Spurious OO MM
Type of ModulationType of Modulation OO MM
Deviation (FM)Deviation (FM) OO MM
Geographical coverageGeographical coverage -- --

O = by On site inspection,         M = by Monitoring (remote)
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OnOn Site Site InspectionInspection

AdvantageAdvantage::
A lot of parameters can be measuredA lot of parameters can be measured
DisadvantageDisadvantage::
-- Power can be measured but Power can be measured but notnot what iswhat is
coming out of the antenna.coming out of the antenna.

-- Only one at a time Only one at a time 
-- Time consuming              Time consuming              
-- Short period of timeShort period of time

Very expensive
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RemoteRemote InspectionsInspections
((fromfrom a a distancedistance))

Monitoring=  Monitoring=  (in short)(in short)

--Measuring spectrum occupancyMeasuring spectrum occupancy
--Measuring technical parameters of radioMeasuring technical parameters of radio
stations:      stations:      -- identificationidentification

-- interference interference 
-- un authorized transmissionsun authorized transmissions
-- verify license conditions : power verify license conditions : power 

bandwidthbandwidth
pattern (partly)pattern (partly)

(Also on request of all other Spectrum Affairs departments)(Also on request of all other Spectrum Affairs departments)
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Remote InspectionsRemote Inspections
(from a distance)(from a distance)

Advantage:Advantage:
-- A lot of radio stations within the coverage of monitoringA lot of radio stations within the coverage of monitoring
stations (including remote stations)stations (including remote stations)

-- Very limited human labour needed (cheap)Very limited human labour needed (cheap)
-- Easy to automate, lot of stations (500 or 1000Easy to automate, lot of stations (500 or 1000
frequencies/channels) same timefrequencies/channels) same time

-- Easy to compare (automatically) with theoretical valuesEasy to compare (automatically) with theoretical values
(from planning tools)(from planning tools)

-- Easy access  to results because  automaticEasy access  to results because  automatic
processing and presenting of dataprocessing and presenting of data

-- Very limited human labour needed (cheap)Very limited human labour needed (cheap)
-- Can serve very easy as input/trigger for on siteCan serve very easy as input/trigger for on site
inspectionsinspections
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Remote InspectionsRemote Inspections
(from a distance)(from a distance)

DisadvantageDisadvantage
-- Only applicable for stations not too far Only applicable for stations not too far 

from monitoring station (manned or from monitoring station (manned or 
unmanned)unmanned)

-- Only field strength (antenna height) andOnly field strength (antenna height) and
bandwidthbandwidth
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RemoteRemote//OnOn Site Site InspectionInspection
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antenna, that is essential

Power, bandwidth, diagram
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RemoteRemote//OnOn Site Site InspectionInspection

Transmitter
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RemoteRemote//OnOn Site Site InspectionInspection
•• Approx. 90% of all TX problems are caused by Approx. 90% of all TX problems are caused by 

exceeding  of Power or Bandwidth limitsexceeding  of Power or Bandwidth limits
ConclusionConclusion::

Monitoring can do a lot of work related to Monitoring can do a lot of work related to 
inspections inspections (understatement)(understatement)

In general:In general:
DonDon’’t do it on location (on site) if you can do it t do it on location (on site) if you can do it 

remotely !!!!remotely !!!!
(Unless you have unlimited resources, time, staff (Unless you have unlimited resources, time, staff 

and budget)and budget)
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InspectionInspection of Radio Stationsof Radio Stations
Reasons or triggers for inspection:Reasons or triggers for inspection:

Statistics Statistics 
Random CheckRandom Check
Selective CheckSelective Check
Risk AnalysesRisk Analyses
Based on information out of the Based on information out of the ““fieldfield””
Based on Monitoring information (remote inspection)Based on Monitoring information (remote inspection)
Routine inspections Routine inspections 
Pre start inspectionsPre start inspections
On request of other departments in On request of other departments in organisationorganisation
History of compliance (of stations or services)     History of compliance (of stations or services)     
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InspectionInspection of Radio Stationsof Radio Stations
Pre StartPre Start

Useful but after staff left site nobodyUseful but after staff left site nobody
knows what is happening. (no theory!)knows what is happening. (no theory!)

Monitoring can very easy/fast/cheap Monitoring can very easy/fast/cheap 
control stations. In case of changes control stations. In case of changes 
go back for a on site inspection.go back for a on site inspection.
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InspectionInspection of Radio Stationsof Radio Stations
Pre StartPre Start

•• During pre start inspection the site is visited by During pre start inspection the site is visited by 
the RCA. Check all.the RCA. Check all.

•• Monitoring is Monitoring is alsoalso observing observing samesame channelchannel and and 
logging field strength and band with values from logging field strength and band with values from 
a distance at start of transmission in narrow a distance at start of transmission in narrow 
contact with the engineer at the site.contact with the engineer at the site.

•• Future Future exceedingsexceedings are recognized very easyare recognized very easy
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InspectionInspection of Radio Stationsof Radio Stations
announcedannounced

09/05/2005 abt. 1400 hrs inspection announced for 10/5

inspection

Measured: 
94 dBuV/M

Calculated: 
82 dBuV/M
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InspectionInspection of Radio Stationsof Radio Stations
Position in the Position in the organisationorganisation 1. (review)1. (review)

-- ITU SG1 WP1C is preparing an Inspection ITU SG1 WP1C is preparing an Inspection 
ReportReport

-- ITU Handbook Spectrum Monitoring ITU Handbook Spectrum Monitoring 
-- ITU Handbook Spectrum Management ITU Handbook Spectrum Management 
-- CEPT/ECC report 15 (inspection closely CEPT/ECC report 15 (inspection closely 

related to monitoring)related to monitoring)
-- CEPT/ECC report 66 (monitoring as an CEPT/ECC report 66 (monitoring as an 

overall  inspection activity)overall  inspection activity)
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InspectionInspection of Radio Stationsof Radio Stations
Position in the Position in the organisationorganisation 2 (Practically)2 (Practically)

-- Most of equipment already availableMost of equipment already available
-- Monitoring performs already routine inspections, Monitoring performs already routine inspections, 

periodical technical monitoring, which can be extended periodical technical monitoring, which can be extended 
to a large scaleto a large scale

-- Monitoring Engineer is also Inspection Engineer (multiMonitoring Engineer is also Inspection Engineer (multi--
functional)functional)

-- From  12 monitoring stations a lot of radio stations can From  12 monitoring stations a lot of radio stations can 
be controlled (field strength) automatically see examplebe controlled (field strength) automatically see example

-- Operational point of view.Operational point of view.
-- Separation of tasks:Separation of tasks:

-- to authorize use of spectrumto authorize use of spectrum
-- inspection processinspection process
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InspectionInspection of Radio Stationsof Radio Stations
Position in the Position in the organisationorganisation 33

ITU SG1 WP1C  is working on an Inspection Report:ITU SG1 WP1C  is working on an Inspection Report:
(WP1C= Spectrum (WP1C= Spectrum MONITORINGMONITORING))
Many countries contributed: USA, France Germany,Many countries contributed: USA, France Germany,

Netherlands, Netherlands, BrasilBrasil, Russia, . . ., Russia, . . .

It depends from country to country but atIt depends from country to country but at
least there is a least there is a ““strong relationstrong relation”” between between 
Inspection and MonitoringInspection and Monitoring
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RemoteRemote InspectionInspection of radio stations of radio stations 
ManuallyManually

•• FieldstrengthFieldstrength and and bandwidthbandwidth cancan bebe
measuredmeasured manuallymanually fromfrom remoteremote
monitoringmonitoring stations, stations, dependingdepending onon the the 
numbernumber and and locationlocation of of fixedfixed, mobile , mobile oror
portable stations.portable stations.

Directional antennas
can be used
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RemoteRemote InspectionInspection of radio stations of radio stations 
ManuallyManually

•• ResultsResults of these of these manualmanual field field strengthstrength and and 
bandwithbandwith measurementsmeasurements cancan bebe comparedcompared
withwith previousprevious (e.g. pre(e.g. pre--start) start) 
measurementsmeasurements and/and/oror calculatedcalculated valuesvalues
fromfrom planning planning toolstools
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RemoteRemote InspectionsInspections usingusing FrequencyFrequency Band Band 
OccupancyOccupancy MeasurementsMeasurements, , ITUITU--RR SM.1809SM.1809

FBO Measurements according ITUFBO Measurements according ITU--R SM.1809 orR SM.1809 or
ECC(05)01, combined with ECC(05)01, combined with processing processing described indescribed in
ITUITU--R SM.1793,  can easily be used for remoteR SM.1793,  can easily be used for remote
inspections.inspections.

Measured fieldMeasured field strenghtstrenght values can bevalues can be
compared compared automaticallyautomatically with theoreticalwith theoretical
values.values.



ITU Workshop Kyiv July 2008ITU Workshop Kyiv July 2008 3131

RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
processing  in processing  in accordanceaccordance withwith ITUITU--RR SM.1709SM.1709

Step:           1     2       3       4      5       6     7    Step:           1     2       3       4      5       6     7    8     9     10    11    12    13    14    15    168     9     10    11    12    13    14    15    16
MHz:       MHz:       87.5                                   87.6                     87.5                                   87.6                     87.7                                87.887.7                                87.8

00:00:00  00:00:00  63.863.8 61.7  51.8  32.3 35.0 61.7  51.8  32.3 35.0 37.737.7 34.3  39.6 52.8 64.9 34.3  39.6 52.8 64.9 72.272.2 65.0 51.7 41.2 37.6 65.0 51.7 41.2 37.6 50.150.1
00:00:10  00:00:10  63.963.9 61.3  51.5  32.0 35.6 61.3  51.5  32.0 35.6 36.836.8 33.6  39.1 52.9 64.8 33.6  39.1 52.9 64.8 72.372.3 65.5 51.9 41.8 37.7 65.5 51.9 41.8 37.7 50.850.8
00:00:20  00:00:20  61.761.7 61.7  50.8  32.9 35.3 61.7  50.8  32.9 35.3 37.937.9 33.9  39.8 52.1 65.4 33.9  39.8 52.1 65.4 72.772.7 65.4 51.9 42.2 37.6 65.4 51.9 42.2 37.6 50.950.9
00:00:30  00:00:30  63.363.3 61.9  52.7  31.5 34.6 61.9  52.7  31.5 34.6 38.738.7 34.0  40.6 52.8 65.2 34.0  40.6 52.8 65.2 72.172.1 66.0 51.1 41.7 37.0 66.0 51.1 41.7 37.0 49.549.5
00:00:40  00:00:40  63.863.8 62.0  51.3  32.3 35.0 62.0  51.3  32.3 35.0 37.737.7 33.6  39.9 52.5 64.9 33.6  39.9 52.5 64.9 72.872.8 65.5 52.7 41.2 38.3 65.5 52.7 41.2 38.3 50.750.7
00:00:50  00:00:50  63.163.1 62.3  51.8  32.8 35.7 62.3  51.8  32.8 35.7 38.438.4 36.3  39.6 53.1 64.3 36.3  39.6 53.1 64.3 72.272.2 64.9 53.7 41.3 37.6 64.9 53.7 41.3 37.6 50.150.1
00:01:00  00:01:00  64.864.8 60.7  50.0  32.1 36.1 60.7  50.0  32.1 36.1 37.137.1 36.8  39.3 52.8 64.2 36.8  39.3 52.8 64.2 72.672.6 65.0 51.6 40.9 37.8 65.0 51.6 40.9 37.8 50.450.4
00:01:10  00:01:10  62.862.8 61.9  51.9  33.0 35.0 61.9  51.9  33.0 35.0 36.236.2 31.9  39.1 52.3 64.1 31.9  39.1 52.3 64.1 72.372.3 65.2 51.5 41.8 36.6 65.2 51.5 41.8 36.6 50.750.7
00.01.2000.01.20
00.01.30 00.01.30 …… etc.etc.
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
processing  in processing  in accordanceaccordance withwith ITUITU--RR SM.1709SM.1709

Step:           1     2       3       4      5       6     7    Step:           1     2       3       4      5       6     7    8     9     10    11    12    13    14    15    168     9     10    11    12    13    14    15    16
MHz:       MHz:       87.5                                   87.6                     87.5                                   87.6                     87.7                                87.887.7                                87.8

00:00:00  00:00:00  63.863.8 37.737.7 72.272.2 50.150.1
00:00:10  00:00:10  63.963.9 36.836.8 72.372.3 50.850.8
00:00:20  00:00:20  61.761.7 37.937.9 72.772.7 50.950.9
00:00:30  00:00:30  63.363.3 38.738.7 72.172.1 49.549.5
00:00:40  00:00:40  63.863.8 37.737.7 72.872.8 50.750.7
00:00:50  00:00:50  63.163.1 38.438.4 72.272.2 50.150.1
00:01:00  00:01:00  64.864.8 37.137.1 72.672.6 50.450.4
00:01:10  00:01:10  62.862.8 36.236.2 72.372.3 50.750.7
00.01.2000.01.20
00.01.3000.01.30

Scan tim
e 10 s. : 8 600  valu es/24h
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809

•• Collect the available theoretical/calculated values Collect the available theoretical/calculated values 
from the planning tools used.from the planning tools used.
What fieldWhat field strength values can be expected strength values can be expected 
at what location. (remote monitoring station)at what location. (remote monitoring station)

•• Combine (automatically) the measured and Combine (automatically) the measured and 
calculated presentations, plots and tablescalculated presentations, plots and tables
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
exampleexample of planning of planning tooltool info (info (ChirChir+)+)

Link Chir+

Location (remote) monitoring station  (RM12)
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
exampleexample of planning of planning tooltool info (info (ChirChir+)+)

Link chir + table
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809

Comparrison of measured and calculated  field strength in 
min/med/max plot

Link to HTML plot
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809

Link to html
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809

Link to TSO server
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809

Simulation of spectrum mask measurements out of 
results from frequency band registrations

Link to HTML plot
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809

Simulation of spectrum mask measurements out of 
results from frequency band registrations
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
Simulation of Spectrum mask out of FBO, span 350 kHz
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809

Historical Trends

Link to trend table
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809 SM.1809 

IdentificationIdentification
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RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
processedprocessed as in as in ITUITU--RR SM.1793SM.1793

Occupancy over 24h Field strength over time Statistical distribution



ITU Workshop Kyiv July 2008ITU Workshop Kyiv July 2008 4646

RemoteRemote InspectionInspection usingusing ITUITU--RR SM.1809SM.1809
processedprocessed as in as in ITUITU--RR SM.1793SM.1793

Monitoring checks number of users on channel, compares theoretical and 
measured fieldstrength, etc. (1000 channels/day possible)
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InspectionInspection of Radio Stationsof Radio Stations
SUMMARYSUMMARY

•• BandwidthBandwidth and field and field strengthstrength (power) most (power) most 
important parameters important parameters forfor inspectioninspection

•• PerformPerform remoteremote inspectionsinspections ifif possiblepossible..
–– Minimum Minimum humanhuman laborlabor
–– HundredsHundreds of of inspectioninspection per per dayday
–– VeryVery cheapcheap((comparedcompared withwith onon site site inspectionsinspections))

•• In In generalgeneral: : DonDon’’tt do do itit onon locationlocation whenwhen youyou cancan
do do itit fromfrom remoteremote
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Inspection of Radio StationsInspection of Radio Stations

Thank YouThank You

HenkHenk StelStel

Spectrum Spectrum MonitoringMonitoring TechnologyTechnology AdvisorsAdvisors
henkstel@xs4all.nlhenkstel@xs4all.nl
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