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The purpose of spectrum monitoring is to support the spectrum management process
in general, including frequency assignment and spectrum planning activities

Spectrum monitoring overview

Monitoring is closely associated with inspection and compliance in that it enables to:

e Assist in the resolution of electromagnetic spectrum interference, whether on a local,
regional or global scale

e Detect and identify illegal transmitters
» Verify the proper technical and operational characteristics of emissions

e Assist in ensuring an acceptable quality of radiocommuncation services, especially for
security services

* Provide valuable monitoring data to an administration’s electromagnetic spectrum
management process concerning:

* The actual use of frequencies and bands (e.g., channel occupancy and band congestion)
* The effectiveness of spectrum management policies

e Provide valuable monitoring information for programmes organized by the Bureau by
participating in the International Monitoring System (IMS)



Key elements of spectrum management

Frequency Licensing Enforcement
management

Definition: monitoring can be defined as a process of observing the radio
frequency spectrum and reporting on its usage



e Development of ITU-R Recommendations, Reports and the
Handbook on Spectrum Monitoring

 studies are conducted in Working Party 1C of Study Group 1

e The documents are available free of charge at
http://www.itu.int/pub/R-REC, http://www.itu.int/pub/R-REP,
http://www.itu.int/pub/R-HDB
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ITU-R activities on spectrum monitoring
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e Establishment and development of the International
Monitoring System

 Maintenance of the List VIIl -International monitoring
stations

e Conducting of regular and special monitoring programs
(collection and distribution of data), taking actions on the
reported infringements


http://www.itu.int/pub/R-REC
http://www.itu.int/pub/R-REP
http://www.itu.int/pub/R-HDB

ITU-R activities relative to spectrum monitoring

Study Group 1: “Spectrum management”  swm oo

Edition of 2011
e WP 1C - Spectrum monitoring ?-
g N eXt m e et i n g : 1 3 = 2 O J u n e 2 O 1 7 S The Handboak on Spectrum Monitoring containg the latest information on all aspects of monitoring and represents a
' valuable reference manual for the spectrum management community. It is intended for the use by administrations of
° htt p ://WWW. |tu . | nt/ I TU | R/gO/I‘W p 1 C/e n ’ M :?;:LSE::;E:TE;Q: s:;izgid;o;;t.r::rznd by the Radiocommunication Bureau. The Handbook will also be useful to
[

Handbook on Spectrum Monitoring
* Available free of charge at http://www.itu.int/pub/R-HDB-23

Study Group 4: “Satellite Services”

WP 4C — Efficient orbit/spectrum utilization for MSS and RDSS
Continue studies for the special programme

Next meeting: 26 April - 2 May 2017
http://www.itu.int/ITU-R/go/rwp4c



http://www.itu.int/ITU-R/go/rwp1c/en
http://www.itu.int/pub/R-HDB-23
http://www.itu.int/ITU-R/go/rwp4c

Handbook on Spectrum Monitoring, Geneva, 2011

e Fundamental document (659 pages) describing all
aspects of monitoring

e Developed by leading specialist from all over the
world

e Complemented by ITU-R Recommendations

Content:

?i-landbook

SPECTRLIN MONIT DRIMC

[P CHAPTER 1 — SPECTRUM MONITORING AS A KEY FUNCTION OF A SPECTRUM MANAGEMENT SYSTEM

[P CHAPTER 2 - ORGANIZATION, PHYSICAL STRUCTURES AND PERSONNEL

[P CHAPTER 3 - MONITORING EQUIPMENT AND AUTOMATION OF MONITORING OPERATIONS

[P CHAPTER 4 - MEASUREMENTS

[P CHAPTER 5 - SPECIFIC MONITORING SYSTEMS AND PROCEDURES

[P CHAPTER 6 - FUNDAMENTALS AND SUPPORTING TOOLS

[P ANNEX 1 TO THE HANDBOOK — MONITORING SYSTEM PLANNING AND TENDERS




| Examples of Recommendations on monitoring

e General requirements to monitoring stations:
e SM.575 Protection of fixed monitoring stations against interference
e SM.1050 Tasks of a monitoring service

e SM.1392 Essential requirements for a spectrum monitoring system for
developing countries

e SM.1723 Mobile spectrum monitoring unit

 Methods of spectrum monitoring
e SM.378 Field-strength measurements at monitoring stations

e SM.1447 Monitoring of the radio coverage of land mobile networks to
verify compliance with a given license

e SM.854 Direction finding and location determination



e Automation of monitoring

e SM.1537 Automation and integration of spectrum monitoring systems
with automated spectrum management

e |nternational cooperation in spectrum monitoring

e SM.377  Accuracy of frequency measurements at stations for
international monitoring

e SM.1139 International monitoring system

e SM. 1393 Common formats for the exchange of information between
monitoring stations

e SM. 1394 Common format for Memorandum of Understanding
between the agreeing countries regarding cooperation in spectrum
monitoring matters



e Historically, it was the intensive use of the HF bands, which led
to the installation of numerous international monitoring
stations:

* |In 1930, the first regional monitoring station was opened in Brussels
(predecessor of the European Broadcasting Union - EBU)

e At the 1947 Atlantic City Conference, Article 18 of the Radio Regulations
(RR) laid down the foundation of the international monitoring system

e |n 1998, it became Article 16 of the RR
 Monitoring of the HF bands is still an important task but special

attention should also be paid to the VHF, UHF and SHF bands, in
view of the constant increase in the demand for the use of these

bands



ITU-R activities relative to spectrum monitoring

e Article 16 of the RR contains the provisions governing the
establishment and operation of the IMS

 The IMS comprises of monitoring stations and centralizing
offices voluntarily designated by administrations

 The characteristics of these monitoring stations are notified to
the ITU and published in List VIII (Article 20 of the RR)

e Participating stations may be operated by an administration, a
public or private agency, a monitoring service established jointly
by several countries or by an international organization

e |n addition to Art. 16, No. 3.14 of the RR urges administrations
to arrange for frequent checks to be made of the emissions of
stations under their jurisdiction, to ensure that these stations
comply with the RR at the national level



* One of the main conditions for successful operation of the IMS is uniform
coverage of all parts of the world by monitoring stations adequately
equipped and participating in ITU monitoring programmes

e Taking into consideration that there are still wide areas of the world where
the facilities available to the IMS are inadequate or non-existent, Resolution
ITU-R 23-3 (2015) resolves to:

Urge the participating administrations to continue to participate in the IMS

Urge non-participating administrations to establish monitoring stations and/or take part in
the IMS

Encourage cooperation and data exchange among stations of different administrations

Invite administrations that have more advanced systems to train officials from other
administrations

* In accordance with this Resolution, the BR prepares and publishes
summaries of monitoring data, supplied by the stations participating in the
IMS, pursuant to Article 16 of the RR



Monitoring station details are notified to the ITU and, in accordance with
Article 20 of the RR, published by the ITU in List VIII

List VIl contains particulars of monitoring stations participating in
international monitoring, together with the addresses of the centralizing
offices and includes information on the measurements that each monitoring
station is able to perform

It is essential that those administrations already having terrestrial and/or
space monitoring facilities which participate in the IMS notify the BR of the
particulars of their monitoring stations for inclusion into this List

Monitoring stations contained in List VIII may help in the detection and
elimination of harmful interference or infringements

Instructions for updating List VIII are found in the ITU Operational Bulletin.

A free online search functionality of List VIl is available at:
http://www.itu.int/online/mms/mars/monitoring/I8 station search.sh



http://www.itu.int/online/mms/mars/monitoring/l8_station_search.sh

=iI20C VYV I VI LT T IS 2LGALTUT D2 (T L 4

 The new format of List VIII, Edition 2013 (Circular Letter CR/348
of 10 May 2013):

* Preface in form of a booklet: contains explanations concerning the contents of
the publication in Arabic, Chinese, English, French, Russian and Spanish

 Summary Listings:
e List of administrations and their terrestrial monitoring stations
* List of administrations and their space monitoring stations

e Information concerning monitoring stations carrying out measurements related

to stations of Terrestrial services:

e Centralizing offices
e Particulars and contact information of monitoring stations
e Map of monitoring stations

e Additional information is available at:
http://www.itu.int/go/ITU-R/ListVIII




Symibol Name of the S5tation

M El Caribe |Barranquilla-Atiantico)
El Cerrito (Funza-Cundinamarca)
El Mirador {Ciouta-M. Santander)
Lz Sultana (Candelaria-Valle]
Llano Grande (Rionegro-Antioquia)
Los Comuneros [Bucaramanga-
Santander)
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List of administrations and
their terrestrial monitoring
stations (Table 1A)

Faviéres [IMS}
Rambouillet {IMS)

14 List of International Monliodng Stations (Editlon of 2013)




Information concerning
monitoring stations carrying
out measurements related
to stations of Terrestrial

services

CME - Cameroon

Centralizing office Postal address

Centre de contrale
international de Douala Douala

Telephone, Telefax, Electronic-mail

Circonscriptien des telecommunications TF . +237 3 421140

I Name of the station I Postal address I Telephone, Telefax, Electronic-mail |
Douala-Deido Cameroun |
Ce hical Ranges of u £
L= Types of measurements || frequencies for each ours o Remarks
coordinates service
measurement
04°03'45"N
009°43'36"E Freguency measurements 2 MHz - 30 MHz H24
'

List of Intemational Monitoring Stations (Edflon of 2013}

TERRESTRIAL STATIONS

13

CME - Cameroon
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List of administrations and
their space monitoring
stations (Table 1B)

TABLE 1B
ADMINISTRATIONS AND THEIR MONITORING STATIONS

IN THE SPACE RADIOCOMMUNICATION SERVICES
(IN ALPHABETICAL ORDER OF SYMBOLS)

m Name of the Station

. ARG Benavidez ARSAT earth station

Buenos Aires [IMS)

I D Leeheim

| KAZ GCC Akkol

Wani-ll

| UKR Kyiv ;
VTN

Viet Tri

List of Intemnational Monkorng Stations (Edidon of 2013)
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ITU-R activities relative to spectrum monitoring

e Regular monitoring programme in the HF bands (2 850
— 28 000 kHz)

e Objectives:
* |ndicate the spectrum occupancy
* |dentify stations whose emissions are not in conformity with the RR
e Share data with administrations not having HF monitoring facilities

e Submission

» Data format and report submission procedure are described in CR/159
(2001)

e Summaries and full data are available on the ITU website at:
http://www.itu.int/en/ITU-R/terrestrial/monitoring/Pages/Regular.aspx



http://www.itu.int/en/ITU-R/terrestrial/monitoring/Pages/Regular.aspx
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Exam

http://mwwitw.int/ITU-Rfterrestrial /docs/monitoring /files/pdffiles/336.pdf
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ITU-R activities relative to spectrum monitoring

le summary of monitoring data for 01.10.12 to 31.12.12

r B S| @ @[5 ]rzr | = @ [0~ ]| B E | EF L D] | Tools | sit
1 2 3 4 5 11 T 8 ] 10 1M 12 13 14 15 | 16 7 18 19 20 21 22 23
KOR CRMO G400,000 06 11 ne13a 0913 847 |IPYONGYANG BS KRE BC [1KOM1E A3E 11
KOR CRMO 400,000 o7 1 Das0 0450 70,2 | PYOMGYANG BS KRE BC 10HOE A3E 11
KOR CRMO 6400,000( 08| 11 1038 1038 76,2 | PYONGYANG BS KRE BC (2K99E A3E 11
KOR CRMO 6400000 08 11 2148| 2148 75,3 |PYONGYANG BS KRE BC [2K99E A3E 11
KOR CRMO 400,000 o9 1 0633 0633 79,1 |PYOMGYANG BS KRE BC JK99E A3E 11
KOR CRMO S400,000 12 11 2226 2226 74,0 | PYONGYANG BS KRE BC ZKI9E 11
KOR CRMO G400, 000 14 11 D434 0434 58,5 |PYONGYANG BS KRE BC |2K93E 11
EI T
] E_
E -
= Station class Remark
E - f' h =
&l (MS - ship) (fisher)
= |
a1
(= L s R " o |2DE 26,0 ) SK00E
BEL C.C.R. 5413.DDDI os 10 D858 l 3K00 9|Stanag-425 2400bpa
E EL CAGRR t‘l413.000l 20| 10 1900 2200 34,0 OSN4T ‘ BEL FC  [1K10E
E EL CASRR 5414.5DDI 15 10 1000 1200 12,0 ‘ G 3K00E
BEL C.C.R.N 5429.50* os 10 De00 ‘ 3K00 9
E EL CASRR G431 ,Dﬂi 20 10 1900 2200 20,0 ‘ AKO00E
E EL CASRR 5441 .DD' 20 10 39,0 ‘ HOL 3K00E
BEL C.C.R.M 5456, 50 os 10 [IQ‘IZ‘ ‘ 3K00 9
BEL C.CRM B487 00| os 10 na1e LFl Rogaland Radio ‘ NOR FC |4S50HE GW 200HE 1D0Bd
E EL CASSR B487,0 20 10 1920 2200 23,0 | ROGALAND RADIO ‘ MNOR FC 340HE F1 v 16| B
E EL CASSR G476,5 20| 10 1920 2200 31,0 ‘ GRC AK00E Gi B4|B
BEL C.C.R.M| E-QYBID os 10 0921 saB Gr.\eteburg Radio ‘ 5 FC 360H IB GW-FSK@DDBd
E EL CASAR 6478,000 20 10 1920 2200 30,0 GOETEBORG RADIO ‘ s FC J40HE 18 26|C
KOR CRMO E480,080 18 10 1031 1031 42,1 | RALTURA ‘ PRU BC |2K93E I A3E 11
J TOKYO G480, 080 22 10 1021 ‘ KRE BC A3E 125 |E 49 40| M oo 2a8|C
BEL C.C.RM G487,990 os 10 0955 ‘ 3KCI¥ J20 9
BEL CCRM G493, 90( 05| 10 nase Globewireleas (HEC) \SU\ FC M)iE FiB GlobeWieleas
BEL C.C.R.M| G501, 800 os 10 1127 #CI J2D k-l
J TOKY! 6517, 221 10 1023 E =1 A3E 125 |E 30| 2N 0s 201|B
W TOKYO B51 29 10 0811 RE B A3E 125 |E 27 22N 17 291| B
EL  |C.C.RM. ssso.o00| 19| 11| os4z] I & [ms |ekroe Juse | [ [ I I | 11[neners
EL O R E555 000 19 11 1019 F M= | 2KTOE J3E fimhers

No. 336 (updated 19.12.12)

01.10.12 - 31.12.12
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e Special programme:

e Pursuant to Resolution 205 (Rev. WRC-12), a special monitoring campaign has been in

progress since 1987 in the 406-406.1 MHz band allocated exclusively to satellite
emergency position-indicating radio beacons (EPRIBs) used in the COSPAS/SARSAT
programme

Statistics on the number of interfering emissions that have been detected and

subsequently suppressed are published in the BR annual reports and also at:
http://www.itu.int/en/ITU-R/terrestrial/monitoring/Pages/Res205.aspx

This Resolution was revised at the WRC-15 and one of the changes was the addition
of the following item to the “instructs the Director of the Radiocommunication Bureau” part:

“2 to organize monitoring programmes on the impact of unwanted emissions from systems
operating in the frequency bands 405.9-406 MHz and 406.1-406.2 MHz on MSS reception in the
frequency band 406-406.1 MHz in order to assess the effectiveness of this Resolution, and to report
to subsequent world radiocommunication conferences,”

The Bureau is collaborating with interested administrations through ITU-R Working Party 1C and
COSPAS/SARSAT on defining the requirements for organising the monitoring programme.


http://www.itu.int/en/ITU-R/terrestrial/monitoring/Pages/Res205.aspx

) Cospas-Sarsat operation

COSPAS-SARSAT System Overview

2

SEARCH & RESCUE L3
o,  SATELLITES

LOCAL USER
TERMINAL

4

MISSION
CONTROL
CENTER
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ITU-R activities relative to spectrum monitoring

* An online database query facility for the consolidated data relative to
Resolution 205 can be found at:
http://www.itu.int/net4/ITU-R/terrestrial/res205/default.aspx

Monitoring Programme band 406-406.1 MHz (Resolution 205, COSPAS-SARSAT)

This page provides consolidated informatien extracted from the reports received from Administrations participating in the monitering programme in
the band 406-406.1 MHz in application of Resclution 205(Rev. WRC-12). The objective of this pregramme is to identify and locate unautherized
emissions in the band 406-406.1 MHz that cause harmful interference to the reception of satellite EPIRE signals of the COSPAS-SARSAT system.

Upon receipt of the reports, the Radiocommunication Bureau immediately contacts the Administrations responsible for the area where the unauthorized
transmitters are located, requesting them to take immediate action with a view to stopping the emissiens.

For further information on the use of this system, click here.

DATABASE CONTAINING ALL REPORTS RECEIVED BY THE BR (SINCE 2008/01/01)

Please define the criteria for data retrieval:

Observer Administration: |All ¥ Geographical area of unauthorized emissions: | All v

Frequency range: from |406 MHz to [406.1 MHz Site 1D:

Geographical location:  Latitude(DD.DDD): Longitude{DD.DDD): Radius(km):
Date of observation: From: |2008 » | |January + To: |2013 || December + [¥lpaged Resuilts

Total Number of observations retrieved:


http://www.itu.int/net4/ITU-R/terrestrial/res205/default.aspx

Total Number of observations retrieved: 41

Observer| SiteID |Country  City |Direction Distance|latitude|Longitude Frequency (MHz} Observations Monthly Ratio First Date|Last Date
1 TUR 271013305[HOL Rotterdam|E 33.2 52.21 4.43 406.06106 179 0.18 20140412|20140626
2 [TUR 2710137 53(RUS Gubkin SSE 97.3 51.71 36.22 406.02904 32 0.02 20140527|20140701
3 [TUR 271013857(RUS Gubkin ESE 41.5 51.53 37.17 406.02557 27 0.03 20140610({20140701
4 [TUR 271013916(RUS Ivanovao |S5W 46.3 56.85 40.34 406.02905 25 0.10 20140624|20140630
o |0 247000062(RUS KURSK EME g 51.77 36.28 406.014 1] 20140523|201405630
6 |I 2470000564{HOL LEIDEM MNE 4 52.19 4.52 406.071 17 20140605(20140619
7|0 247000065(RUS TEYKOWO |SE g 45.43 51.29 406.02 17 20140625(20140630
g8 TUR 271012616(RUS Groznyy |MNE 27.7 43.3 45.76 406.04800 a2 0.10 20140111(20140220
9 TUR 271012519(RUS Groznyy  |NNE 27.6 43.31 45.76 406.06402 az 0.08 20140111|20140304
10TUR 271012861|E Valencia |E 16.3 39.63 -0.42 406.05912 25 0.10 20140218|20140219
12345
14
12
10
8
B
4
2_|
D_
= S = = = = S
= = = = = = =
2 = = = 3 3 s
MNumber of emissions reported per month
5
4
4
i
3
221 2212 p 2212
2
0
406 406.01 406.02 406.03 406.04 406.05 406.06 406.07 406.08 406.09 406.1

NMumber of emissions reported per frequency (MHz)



Assistance to administrations in cases of harmful interference:

e Pursuant to Article 15 of the RR, an administration may seek the
assistance of the Bureau in resolving cases of harmful
interference

 The Bureau may request the cooperation of appropriate
administrations or specially designated stations of the
International Monitoring System that may be able to help in
identifying the source of harmful interference

e After having analysed the results of the monitoring, the Bureau
will contact the concerned administrations and recommend
actions to be taken



Preparation for radiocommunication conferences:

e During preparations for a radiocommunication conference, and
in view of changes to the Table of Frequency Allocations, the
Bureau may organize special monitoring campaigns designed to
supplement the data in the Master Register

e Results are submitted to the Conference in the form of a report so that it
may evaluate the impact of the proposed changes in spectrum use

e Equally, a radiocommunication conference may instruct the
Bureau to organize special monitoring campaigns in order to
obtain data concerning the use of a specific part of the
spectrum and/or to support studies concerning interference
caused to safety communications, to be further analysed by a
subsequent conference



* As demands on spectrum increase through the introduction of
new services, so increases the importance of spectrum
monitoring

 The BR continues to organize the regular HF band monitoring
programme as well as the special programmes on
406-406.1 MHz and its adjacent bands

 Administrations not yet participating in these monitoring
programmes are encouraged to take part in these programmes
in accordance with No. 16.5 of the RR

e Join ITU-R WP 1C to participate in the technical studies related
to spectrum monitoring



Thank you for
your attention!

ITU — Radiocommunication Bureau
Questions to brmail@itu.int or brtpr@itu.int



mailto:brmail@itu.int
mailto:brtpr@itu.int
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