
ITU International 
Orbit/Spectrum Resources 
Regulation, Coordination, 

Filing, and Challenges

Chuen Chern Loo
Head, Space Publication and Registration Division

Radiocommunication Bureau

International Telecommunication Union

www.itu.int    

chuen-chern.loo@itu.int  

Interagency Satellite Workshop

October 15, 2018 – October 17, 2018

Oct



Contents

• ITU in Brief

• Legal Framework for Spectrum Access/Use

• Radio Regulations

• Regulatory Procedures - not subject to coordination

• API

• Notification

• Amateur satellite service

• Earth exploration-satellite service

• Space operation service

• Capture and submission of information

• WRC-15, WRC-19

• Regulatory Procedures - subject to coordination – in brief

• Challenges

2



ITU at a glance

ITU is the United Nations specialized agency 
for information and communication 

technologies (ICTs) 

193
MEMBER 

STATES 

Our membership

+700
INDUSTRY & 

INTERNATIONAL
ORGANIZATIONS 

+150
ACADEMIA
MEMBERS
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The ITU in Brief
 17 May 1865, the first International Telegraph Convention was signed in 

Paris and the International Telegraph Union (ITU) was established to 

manage the Convention

 1932, ITU became International Telecommunication Union

 1947, UN specialized agency for information and communication 

technologies

 Geneva as headquarter and thirteen regional and area offices

 193 Member states and over 700 Sector Members and Associates

 Based on the principle of international cooperation between governments

(Member States) and the private sector (Sector Members, Associates and

Academia)

2See www.itu.int

http://www.itu.int/


ITU sectors

ITU has three main areas of activity organized in 3 Sectors:

 ITU Radiocommunication Sector (ITU-R) - Global 
management of the radio-frequency spectrum and
satellite orbit resources and international standards for
radiocommunication systems

 ITU Standardization Sector (ITU-T) - International 
standards in the global infrastructure of information and
communication technologies

 ITU Development Sector (ITU-D) - Equitable and affordable
access to telecommunications



Legal Framework for Spectrum Access/Use
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 Outer space free for exploitation 
and use by all states in conformity 
with international regulations

 States retain jurisdiction and 
control over objects they have 
launched into outer space

 States shall be liable for damage 
caused by their space objects

United Nations Outer Space Treaty (1967) 



Legal Framework for Spectrum Access/Use
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Art. 1 :  ITU shall effect allocation 
of bands of the radio-frequency 

spectrum, the allotment of radio 

frequencies and the registration of 
radiofrequency assignments 
and, for space services, of any 
associated orbital position in the 

geostationary-satellite orbit or of any 
associated characteristics of satellites 

in other orbits, in order to avoid 
harmful interference between 

radio stations of different countries.

ITU Constitution / Convention



Legal Framework

Instruments (CS, CV, RR, RoPs, Recs)

Principles of use of orbit/spectrum

Allocation of frequency bands

Procedures, Plans, operational measures

 International 

Telecommunication Union



Legal Framework for Spectrum Access/Use

9

 To apply the latest technical advances as soon as possible

 To avoid harmful interference

 To establish global standards and associated material to assure the 
necessary required performance, interoperability and quality

 To ensure the rational, equitable, efficient and economical use of the 
radio-frequency spectrum and satellite-orbit resources

ITU Constitution / Convention



Legal Framework for Spectrum Access/Use
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SECTION 5 – Radiocommunicataion Sector

ITU Convention



 ITU – R 
Radiocommunication
Sector

 ITU – T 
Telecommunication 
Standardization 
Sector

 ITU – D 
Telecommunication 
Development 
Sector

 ITU – TELECOM

11

Legal Framework for Spectrum Access/Use



Legal Framework for Spectrum Access/Use
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Radio Regulations

 Intergovernmental Treaty governing
the use of spectrum/orbit resources 
by administrations

 Define the rights and obligations of 
Member States in respect of the use 
of these resources

 Recording of a frequency assignment 
in the Master Register (MIFR) 
provides international recognition
and protection



Updated every 3-4 
years by World 
Radiocommunication
Conferences, WRCs 

Rules of Procedure 
and Radio Regulations 
Board 





ITU-R Study Groups
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 ITU-R Study Groups develop the technical bases for decisions 
taken at WRCs and develop Recommendations, Reports and 
Handbooks on radiocommunication matters.

 More than 4000 specialists from ITU Member States, Sector 
and Associate Members, and Academia.

 ITU-R counts 6 Study Groups, composed by 21 Working Parties.

 SG 1 - Spectrum management

 SG 3 - Radiowave propagation

 SG 4 - Satellite services

 SG 5 - Terrestrial services

 SG 6 - Broadcasting service

 SG 7 - Science services



Working Parties of Study Group 7

 Working Party 7A (WP 7A) - Time signals and frequency standard emissions: Systems and 
applications (terrestrial and satellite) for dissemination of standard time and frequency 
signals

 Working Party 7B (WP 7B) - Space radiocommunication applications: Systems for 
transmission/reception of telecommand, tracking and telemetry data for space operation, 
space research, Earth exploration-satellite, and meteorological satellite services

 Working Party 7C (WP 7C) - Remote sensing systems: active and passive remote sensing 
applications in the Earth exploration-satellite service and systems of the MetAids service, 
as well as space research sensors, including planetary sensors

 Working Party 7D (WP 7D) - Radio astronomy: radio astronomy and radar astronomy 
sensors, both Earth-based and space-based, including space very long baseline 
interferometry (VLBI)​​​
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TRANSMITTING

EARTH STATION

RECEIVING

EARTH STATION

GSO 

SATELLITES

INTERFERENCE

TERRESTRIAL 

STATION

Non-GSO 

SATELLITES



Control of Interference

ALLOCATION
Frequency separation of 

stations of different 
services

POWER LIMITS
PFD to protect TERR 

services / EIRP to protect 
SPACE services / EPFD to 

protect GSO from Non-
GSO

RECORDING
In the Master International 
Frequency Register (MIFR)

International recognition 

COORDINATION
between Administrations to 

ensure interference-free 
operations conditions 

MONITORING
International monitoring 

system

Radio Regulations - Mechanisms



SHARING ORBIT/SPECTRUM RESOURCE

1. COORDINATION 

Non-Plan

APPROACH

• First come, first served

• Priority to Rational, Efficient, 

Economical Use

• Rights acquired through 

coordination with administrations 

concerning actual usage

• Dense/irregular orbital distribution 

of space stations

2. PLANNING          

APPROACH

• A priori Plans for future use by all 

countries - Member States

• Priority to Equitable Access 

• Rights acquired during a Planning 

process at a WRC

• Predetermined orbital position & 

frequency spectrum

• Congestion of GSO

• Additional use possible

International Recognition to use orbit/spectrum 

Registration of the Satellite Network Notice
in the Master Register (MIFR)



Parking lot analogy

1. COORDINATION 

Non-Plan APPROACH

2. PLANNING

APPROACH



 Publish a planned use of satellite network

 Fulfil requirements mentioned in the RR

 Negotiate with concerned administrations 
and get agreements

 Record the coordinated assignments in the 
MIFR (Master International Frequency 
Register) to be taken into account by other 
administrations

21

Coordination Approach - Elements



Radio Regulations 
– examples of some useful sections

 Article 1 Definitions

 Article 5 Table of Frequency Allocations

 Article 9 and 11 Procedures for the advance 
publication (API), coordination (CR/C) and notification

 Article 21/22 Power limits

 Article 25 Amateur and Amateur-satellite service

 Article 29A Radio services related to Earth observation

 Appendix 1 Classification of emissions

 Appendix 4 Data required for satellite filings

22



No. 5.2 - For the allocation of frequencies the world has been 
divided into three “radiocommunication” Regions
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ART. 5 frequency allocations - 1

 Exclusive allocations, which are favoured in cases that involve 

broad international use of equipment

Shared frequency allocations, which are applied to maximize the 

use of the available spectrum when two or more radiocommunication 

services can effectively utilize the same frequency band



 A shared frequency band can be allocated to more than one 
service (PRIMARY or secondary), either on a worldwide or 
Regional basis

 No. 5.28 - Stations of a secondary service:

• No. 5.29 - shall not cause harmful interference to stations of PRIMARY 
services to which frequencies are already assigned or to which 
frequencies may be assigned at a later date;

• No. 5.30 – can not claim protection from harmful interference from 
stations of a PRIMARY service to which frequencies are already 
assigned or may be assigned at a later date;

• No. 5.31 - can claim protection, however, from harmful interference from 
stations of the same or other secondary service(s) to which frequencies 
may be assigned at a later date.

 A footnote to a frequency band or service may include a 
restriction on the service or services concerned

• For example: 
• to operate in a particular country(ies) or service area

• not causing harmful interference to another service

• not claiming protection from another service 24

ART. 5 frequency allocations - 2



Example page of 
Table of frequency allocations
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RR No. 4.4



“ Administrations of the Member States shall not assign 
to a station any frequency in derogation of either the 
Table of Frequency Allocations in this Chapter or the 
other provisions of these Regulations, except on the 
express condition that such a station, when using such 
a frequency assignment, shall not cause harmful
interference to, and shall not claim protection from 
harmful interference caused by, a station operating in 
accordance with the provisions of the Constitution, the 
Convention and these Regulations.”

26



Rules of Procedure relating to No.4.4

 Administrations, prior to bringing into use any frequency 
assignment to a transmitting station operating under 
No. 4.4, shall determine:
a)That the intended use of the frequency assignment to the station 

under No. 4.4 will not cause harmful interference into the stations of 
other administrations operating in conformity with the Radio 
Regulations;

b)What measures it would need to take in order to comply with the 
requirement to immediately eliminate harmful interference pursuant 
to No. 8.5.

 When notifying the use of frequency assignments to be operated 
under No. 4.4, the notifying Administration shall provide a 
confirmation that it has determined that these frequency 
assignments meet the conditions referred to above in item a) and 
that it has identified measures to avoid harmful interference and 
to immediately eliminate such in case of a complaint.   

27
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Article 18 - LICENSING

18.1 No transmitting station may be established or operated 
by a private person or by any enterprise without a licence
issued in an appropriate form and in conformity with the 
provisions of these Regulations by or on behalf of the 
government of the country to which the station in question is 
subject

18.6 The government which issues a licence shall indicate 
therein in clear form the particulars of the station, including 
its name, call sign, as well as the general characteristics of the 
installation

18.10 The holder of the certificate [licence] shall comply with 
the provisions of these Regulations applicable to licence 
holders



Regulatory procedure for satellite 
networks not subject to coordination

Submit 
API 
Info

BR 
Publish 
API/A 
special 
section

3 months for 

treatment by BR

Submit notification

and 

Bring into use 
assignments

In total,  ≈ 9 MONTHS to 7 YEARS !

BR 

publish 
API/B
special 
section

4 months for 

comments from other 
administrations

Minimum 6 months

29

MAXIMUM 7 YEARS !



Advance Publication Information (API)

30

• API is a mandatory procedure (No.9.1) 
for all satellite network not subject to coordination procedure

• To know whether a frequency band is subject to coordination, 
read the footnotes in the Table of Frequency Allocations

Examples of footnote indicating coordination is required:

• No. 5.364 The use of the band 1 610-1 626.5 MHz by the mobile-satellite service (Earth-to-space) and by the 
radiodetermination-satellite service (Earth-to-space) is subject to coordination under No. 9.11A. 

(For coordination under No. 9.11A, see also Rule of Procedure)

• No. 5.286 The band 449.75-450.25 MHz may be used for the space operation service (Earth-to-space) and the 
space research service (Earth-to-space), subject to agreement obtained under No. 9.21.

 For such systems not subject to coordination, the provisions of Article 9, Sub-Section IA
(API on satellite networks that are not subject to coordination procedure under Section II), 
are applicable.

 Although not subject to coordination, there is a commenting procedure and resolutions of 
difficulties specified under No.9.3

 Small satellites usually make use of frequency bands that are not subject to coordination



Regulatory procedures for comments 
and resolution of difficulties

 Commenting procedures
• Comments to an API/A should be submitted within 4 months of API (No.9.3)

• Comments to be captured using SpaceCom software (RES-55)

• The Bureau publishes the list of administrations which have sent comments in an API/B
Special Section in a BR IFIC

 Cooperation and Resolution of Difficulties
• Both administrations shall endeavor to cooperate in joint efforts to resolve any 

difficulties and shall exchange any additional relevant information that may be available

• Either party can request for the assistance of the Radiocommunication Bureau (No.9.3)

• In case of difficulties,  the administration responsible for the planned satellite network 
shall explore all possible means to resolve the difficulties without considering the 
possibility of adjustment to networks of other administrations

• If no such means can be found, it may request the other administrations to explore all 
possible means to meet its requirements

• The administrations concerned shall make every possible effort to resolve the difficulties 
by means of mutually acceptable adjustments to their networks

31



ITU Publication of API 
not subject to coordination

32



Notification for recording in 
the Master Register

 Why notify (No.8.3)?
• Has the right to international recognition

• this right means that other administrations shall take it into account when making their 
own assignments, in order to avoid harmful interference.

 What assignments should be notified? (No.11.2)

• Any frequency assignments of transmitting and receiving earth and 
space stations:
• Capable of causing harmful interference; or

• Used for international radiocommunication; or

• Seeking to obtain international recognition; or

• Non conforming assignment seeking to be recorded for information 
purposes only…..

 Frequency assignments to earth stations in the amateur-satellite service is 
not required to be notified for recording in the MIFR (No.11.14)

33



Information required for filing (1)

Specified in Appendix 4 of the Radio Regulations, 
including:
• Satellite name, responsible administration and op_agcy
• Orbital characteristics
• Antenna beam characteristics
• Frequency band
• Service Areas
• Power levels/designation of emissions etc.
• Earth stations
• etc. …

All submissions should be in BR software 
SpaceCap compatible format (Resolution-55)

34



Appendix 4 – example (1)

35



Appendix 4 – example (2)
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Antenna radiation patterns

Submit antenna radiation patterns for space station beams and associated Earth 
stations in one of the following way: 
1. Indicate the antenna pattern IDs by selecting from the Antenna Pattern 

Library available at the webpage: https://www.itu.int/en/ITU-
R/software/Pages/ant-pattern.aspx

2. Provide as a table of Gain vs off-axis angles
3. Describe them with equations
4. Provide diagrams graphical format in JPEG or PDF files

In all cases, ensure that 
- the gain value is clearly shown for all values of off-axis angles from 0° to 180°
- the gain value is consistent with the maximum gain indicated in the mdb file

37

https://www.itu.int/en/ITU-R/software/Pages/ant-pattern.aspx


Antenna radiation patterns

Non-
directional

APEND_099V
01

Non-directional earth station antenna 
pattern.

Receiving 607

Transmitting 608

Eg. Earth Station Antenna Patterns

Eg. Space Station Antenna Patterns

≈

http://www.itu.int/en/ITU-R/software/Documents/ant-pattern/APL_DOC_BY_PATTERN_NAME/APEND_099V01.pdf


Typical services

 Amateur-Satellite Service

 Earth Exploration-Satellite Service

 Meteorological-Satellite Service

 Space Research-Satellite Service

 Space Operation Service

 Others

39



ITU Procedures 
for Amateur-Satellite Service

 API must be submitted to ITU before coordinating 
frequency with IARU

 Note that frequency assignments in notification must 
be covered by frequency bands in API, therefore avoid 
submitting a very narrow frequency band at the API, in 
case there is a change needed during the 
comments/consultation process

 Administrations authorizing space stations in the 
amateur-satellite service shall ensure that sufficient 
earth command stations are established before launch 
to ensure that any harmful interference caused by 
emissions from a station in the amateur-satellite service 
can be terminated immediately (see No. 25.11)

 Amateur-satellite service is exempted from 
cost recovery fee (please refer to DEC 482)

40



Amateur Satellite Service 
– example of frequency allocations

Frequency band Service Type of allocation

28-29.7 MHz Amateur-Satellite Service Primary

144-146 MHz Amateur-Satellite Service Primary

435-438 MHz Amateur-Satellite Service Secondary (No.5.282)

1260 – 1270 MHz Amateur-Satellite Service (E-S) Secondary (No.5.282)

2400 – 2450 MHz Amateur-Satellite Service Secondary (No.5.282)

3400 – 3410 MHz Amateur-Satellite Service Secondary (No.5.282)

5650 – 5670 MHz Amateur-Satellite Service (E-S) Secondary (No.5.282)

5830 – 5850 MHz Amateur-Satellite Service (S-E) Secondary

…….

41

For more details and the conditions for the usage of these bands, please refer to Article  5 of the Radio Regulations.



Earth exploration-satellite service 
- definitions in the Radio Regulations

 1.51 Earth exploration-satellite service: A radiocommunication service 
between earth stations and one or more space stations, which may 
include links between space stations, in which:

– information relating to the characteristics of the Earth and its 
natural phenomena, including data relating to the state of the environment, 
is obtained from active sensors or passive sensors on Earth satellites;

– similar information is collected from airborne or Earth-based 
platforms;

– such information may be distributed to earth stations within the 
system concerned;

– platform interrogation may be included.

This service may also include feeder links necessary for its operation.



Earth exploration-satellite service 
- definitions in the Radio Regulations-2

 1.52 meteorological-satellite service: An earth 
exploration-satellite service for meteorological purposes.

 1.182 active sensor: A measuring instrument in the earth 
exploration-satellite service or in the space research 
service by means of which information is obtained by 
transmission and reception of radio waves.

 1.183 passive sensor: A measuring instrument in the 
earth exploration-satellite service or in the space 
research service by means of which information is 
obtained by reception of radio waves of natural origin.



Earth exploration-satellite service 
(EESS) - Frequency usage
 Satellite bus links for TT&C

• The primary functions – telemetry, tracking, and command (TT&C) are 
operations functions associated with the satellite bus. The satellite bus 
provides the necessary support functions for the operation of the instruments 
(payload). 

• The allocations near 2 GHz for the EESS provide reliable, weather independent 
links for Earth exploration satellites.

 Sensor data downlink
• The transmission of sensor data to earth station, either directly or indirectly via 

a data relay satellite, is carried through the satellite bus and its data handling 
system. This data link will be called the science data or EESS data downlink. 

 Typically, the satellite bus links require relatively low bandwidths as 
they support a data rate of about 1 Mbit/s and often much less, while 
the science data rates typically are in the order of a hundred Mbit/s.



Relevant class of stations for the
Earth exploration-satellite service

Station type Class of station symbol (Preface)

Space station in the earth exploration-satellite 
service 

EW

Space research (active sensor) space station E1

Space station in the Earth exploration-satellite 
service (active sensor) 

E3

Space station in the meteorological-satellite 
service

EM

Preface to the BRIFIC -
https://www.itu.int/ITU-R/go/space-preface



Information required for filing - sensors

 Additional information required for Earth exploration-
satellite service (active), sensors specific information:
• Active Sensors

• Transmit beam
• Mean peak power and  mean power density
• Pulse length and pulse repetition frequency

• Receive beam
• Receiver noise bandwidth
• Noise temperature at output of signal processor

• Passive sensors
• Observed bandwidth
• Sensitivity

• To capture sensor information in SpaceCap, go to Beam tab, check the 
box “Beam has Sensors” 

• For active sensors, ensure that there are corresponding transmit and 
receive beams with the same name

• Class of stations – E1, E2, E3, E4 (consult the Preface)

46



For ET, ensure that there is an allocation for the space operation service, either in the main 
table or through a footnote.

For EK, ER, ED, ensure that there is a main service in the notice, and that the band selected 
for the space operation function has also an allocation for the main service (see Rules of 
procedure relating to No.1.23).

Space Operation Service

47



RoP No.1.23

2         In the No. 11.31 examinations, notices concerned with space operation functions

will be considered in conformity with the Table of Frequency Allocations (favourable

Finding) in the case where the assigned frequency (and the assigned frequency band) lies 
in a frequency band allocated to the:

– space operation service, or

– the main service in which the space station is operating 
(e.g. FSS, BSS, MSS).

3         In the case where the assigned frequency concerning space operation functions

lies in a frequency band allocated to a service in which the space station has no operating

function the No. 11.31 Finding will be unfavourable.

Space Operation Service

48



Space Operation Service 
– example of frequency allocations
Frequency band Service Direction

30.01 – 37.5  MHz Space Operation Service S-E, E-S

174 – 184 MHz Space Operation Service S-E

267 – 273 MHz Space Operation Service S-E

470 – 485 MHz Space Operation Service S-E

1525 – 1535 MHz Space Operation Service S-E

1750 – 1850 MHz Space Operation Service E-S

2025-2100 MHz Space Operation Service S-E, E-S

2200-2290 MHz Space Operation Service S-E, E-S

7100-7155MHz Space Operation Service E-S

7290-7235MHz Space Operation Service E-S

49
For more details and the conditions for the usage of these bands, please refer to Article 5 of the latest Radio Regulations.

… …



How to capture?  --- BRsoft

 The latest version of BR software for capture and 
validation (SpaceCap and SpaceVal) of space notices 
are available from the ITU website
(http://www.itu.int/ITU-R/go/space-software) 

 They are also available with the BR IFIC DVD

 Administrator privilege is required to install these 
software.

 Can add descriptions in PDF or Word format to 
supplement the information

50

http://www.itu.int/ITU-R/go/space-software


51

How to capture?  --- BRsoft



SpaceCap for API

52



SpaceCap for API

53



SpaceCap for Notification
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Before you submit….

 Run Spaceval to ensure that there are no fatal errors

 If there are fatal errors, try to correct them before 
submission

 If you are unable to get rid of the fatal errors, you can 
describe them in the cover letter of your submission, the 
Bureau will provide assistance to address the errors

 Make sure that all required antenna patterns are provided, 
either by pattern id, formula or diagrams

 Do not forget to add notes/attachments when necessary

 Satellite filings must be submitted by the Administration

55



e-Submission system online

 Upload the electronic notice 
via the Bureau’s new online submission system 
“e-submission of satellite network filings” 

(https://www.itu.int/itu-r/go/space-submission) 
in accordance with the revised Rules of Procedure on 
Receivability

 Notices submitted using “e-Submission of satellite network filings” 
for space services shall be recorded as received on the actual date 
of receipt, irrespective of whether or not that is a working day at 
the ITU/BR’s offices in Geneva

 Notices submitted using “e-Submission of satellite network filings” 
for space services do not require any separate confirmation by 
telefax or mail.

(see BR circular letter CR/434 dated 1 August 2018 for more details)

56

Effective: 01.08.2018

https://www.itu.int/itu-r/go/space-submission


Other things to note

 Email:    BRMAIL@ITU.INT

 Fax:        +41 22 730 5785 (several lines)

 All mail must be sent to the following address:

Radiocommunication Bureau, ITU

Place des Nations, CH-1211 Geneva 20

Switzerland

 If a notice does not contain all of the mandatory information as 
defined in the AP4 of the RR, further processing of the notice will 
remain in abeyance and a date of receipt will not be established 
until the missing information is received

 If all mandatory data have been submitted and further 
clarification is required concerning the correctness of the 
mandatory data, the Bureau shall request the ADM to provide the 
clarification within 30 days

 If the information is received within the 30 days period, 
the original date of receipt is retained, 
otherwise, a new date of receipt will be established 

57
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Modification of characteristics

 According to No.9.2, amendments to the information for NGSO filing that 
requires a new API are:

• Additional frequency band

• Modification of the direction of transmission

• Modification of reference body

 However, it is a good practice to submit a modification to the API any 
change in characteristics including orbital characteristics, service area 
(adding earth stations) etc.

 This will allow other administrations/operators the chance to submit 
comments before the modifications are notified for recording in the 
Master Register.

 If during the notification, there are other changes in characteristics from 
the information published in API/A, other administrations can submit 
comments following the Part I-S (No.11.28.1).

81



Cost recovery

 Cost recovery framework is defined in the Council Decision 482

 Filings for amateur-satellite service is exempt from cost recovery fee

 All other services are subject to cost recovery fee

 For satellite networks not subject to coordination
• API – flat fee of 570 CHF

• Notification – flat fee of 7030 CHF

 Modification charged with flat fee just like a new filing

 Notification of Earth stations are not chargeable

 Each Administration has one free filing per year

 In the event of non-payment by the due date, the filing will be cancelled 
(RR9.2B.1 and A.11.6). However the invoice continue to be payable for the 
Administration

Note also ROP relating to late payment

 http://www.itu.int/ITU-R/go/space-cost-recovery/en

59

http://www.itu.int/ITU-R/go/space-cost-recovery/en


API/A 

60

Contains advance publication information on 
a planned satellite network.



61

API/B

Contains a list of administrations which
have sent comments.



WRC-15: Earth exploration-satellite 
service (EESS) in 7-8 GHz

agenda item 1.11
 Background

• The need for uplink large amounts of data for 
operations plans and dynamic spacecraft 
software modifications, which might not be 
accommodated by heavily used 2 025-2 110 
MHz and 2 200-2 290 MHz TT&C bands

 Results of WRC-15 

• New primary EESS up link allocation limited to tracking, telemetry and 
command (TT&C) in the 7 190-7 250MHz band (34% increase)

• Provision to protect existing and future stations in the fixed, mobile 
and space research services from the new allocation

 Implications

• In combination with existing EESS downlink allocation in 8 025-8 400 
MHz this new allocation will lead to simplified on-board architecture 
and operational concepts for future missions of EESS



 Background

• EESS (active) bandwidth in 8-9 GHz was 600MHz.

Growing demand for higher resolution to satisfy 

global environmental monitoring raised the need to 

increase the bandwidth up to 1200 MHz in total.

 Results of WRC-15 

• New primary EESS(active) allocations totally of 600 MHz in the 9 200-

9300MHz, 9 900-10 000MHz and 10.-10.4GHz bands (100% increase)

• Provision to protect existing and future fixed and mobile stations

 Implications

• Development of modern broadband sensing technologies and space-

borne radars on active sensing EESS that provides high quality 

measurements in all weather conditions with enhanced applications 

for disaster relief and humanitarian aid, large-area coastal surveillance

WRC-15: Earth exploration-satellite 
service (active) in 8-9 GHz 

agenda item 1.12



 WRC-15 Agenda Item 9.1.8 –
Regulatory aspects for nano- and picosatellites

• WRC-12 adopted Resolution 757 (WRC-12) Regulatory 
aspects for nanosatellites and picosatellites. 

• This issue was studied in ITU-R WP-7B between 2012-2015, 
which came up with two reports: 
• ITU-R Report ITU-R SA.2312 - Characteristics, definitions and 

spectrum requirements of nanosatellites and picosatellites, as well 
as systems composed of such satellites; and 

• ITU-R Report ITU-R SA.2348 - Current practice and procedures for 
notifying space networks currently applicable to nanosatellites and 
picosatellites; 

• Conclusion was that there was no need for special 
regulatory arrangements for nano and picosatellites 

 WRC-15 Decision – Suppression of Resolution 757
64

WRC-15: Regulatory aspects for 
nano and picosatellites



 Studies to accommodate requirements in the space 
operation service for non-geostationary satellites with 
short duration missions
• assess the suitability of using existing allocations for the space 

operations service  below 1 GHz to accommodate the telemetry, tracking 
and command (TT&C) requirements for non-geostationary satellites with 
short duration missions, and if those allocations are determined to be 
unsuitable

• consider possible new allocations or an upgrade of the existing 
allocations to the SOS within the frequency ranges 150.05-174 MHz and 
400.15-420 MHz while protecting the incumbent services, both in-band 
as well as in adjacent bands.

 This study is being carried out in ITU-R WP-7B 
(http://www.itu.int/en/ITU-R/study-groups/rsg7/rwp7b/Pages/default.aspx) , 
and the results of the studies will be submitted for 
consideration by WRC-19 under Agenda item 1.7.
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WRC-15: Resolution 659

http://www.itu.int/en/ITU-R/study-groups/rsg7/rwp7b/Pages/default.aspx


WRC-19 Agenda item 1.7

 to study the spectrum needs for telemetry, tracking and command 
in the space operation service for non -GSO satellites with short 
duration missions, to assess the suitability of existing allocations to 
the space operation service and, if necessary, to consider new 
allocations, in accordance with Resolution 659 (WRC - 15)

 Draft CPM report from WP7B
• Method A proposes no change to the Radio Regulations;
• Method B1 proposes a new SOS (Earth-to-space) allocation for 

NGSO SD systems in the frequency range 403-404 MHz;
• Method B2 proposes a new SOS (Earth-to-space) allocation for 

NGSO SD systems in the frequency range 404-405 MHz;
• Method C proposes to use the SOS allocation in the frequency 

band 137-138 MHz for downlink and the band 148-149.9 MHz 
for uplink and to provide appropriate associated regulatory 
provisions in the Radio Regulations for telecommand links of 
NGSO SD missions.
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WRC-19 Agenda item 7 issue M

 Simplified regulatory regime 
for non-GSO satellite systems 
with short duration missions

• Draft CPM-19-2 text 

• Proposed a simplified regime through a Resolution

• Period of validity: maximum of 3 years

with no possibility for extension

• Further proposals expected at CPM-19-2
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Calendar of ITU Events: https://www.itu.int/en/events/Pages/Calendar-Events.aspx?sector=ITU-R

https://www.itu.int/en/events/Pages/Calendar-Events.aspx?sector=ITU-R


Regulatory procedure for satellite 
networks subject to coordination

BR Publish 
API/C 
special 
section

Submit 
Request for 

coordination

Submit notification, 

due diligence and 

Bring into use 
assignments

4 months for 

treatment by Bureau

MAXIMUM 7 YEARS !

BR publish 
CR/D, CR/E 

special 
sections

BR publish 
CR/C 

special 
section

4 months for 

comments from other 
administrations
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BR Publish
CR/C

“as received”

≈ 1 week

by Bureau



Elements Relevant Provisions

Procedures Articles 9 & 11

Submission format Appendix 4

Technical & operational limits Article 5, Articles 21 & 22 etc.

Criteria and methods to identify 
coordination requirements 

Appendix 5 (Appendices 7 and 8)
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Coordination - Provisions



Coordination of Satellite networks

Procedure for effecting coordination

(Section II, Article 9) 

 Contains (almost) all cases of coordination for non-planned satellite networks 
(GSO and Non-GSO), earth and terrestrial stations 

 Not contained in Article 9

(1) Non-Planed services w.r.t. Planned services
(see Art 7 of AP30 and AP30A)

(2) BSS sound in the 2.6 GHz w.r.t. Terrestrial Services   
(see Res 539)
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Technical & regulatory Exam
+ 

Coordination requirements

Technical & regulatory Exam
+ 

Coordination requirements

Set priority subject to 
Res.2 and No.9.53

Set priority subject to 
Res.2 and No.9.53

Request for 
coordination

AP4 submission

Request for 
coordination

AP4 submission

BR

CR publicationCR publication

FindingsFindings

Affected admAffected adm

Set regulatory periodSet regulatory period

.. no permanent priority..

.. needs to take all practicable measures to 
facilitate the use of new systems by other 
countries…
…shall make every possible mutual effort to 
overcome difficulties……



GSO Satellites

Terrestrial

Transmitting 

Earth Station

Receiving 

Earth Station

Non-GSO 

Satellites
Interference

A30#7.1, 

A30A#7.1

9.14, 

9.11, 

9.21/C

9.12, 

9.21/B

9.7

9.7

9.7

9.13, 

9.21/B

9.14, 9.11, 

9.21/C, 

RS539

9.12A, 

9.21/A

9.21/A, 

9.41

9.21/A, 

9.41

9.21/A, 

9.41

Forms of coordination

Coordination requirements (No. 9.36 of RR)
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No.9.6:
Before BiU or Notify in cases below shall effect coordination (No.9.27/AP 5 -Table 5-1)  

No.9.6:
Before BiU or Notify in cases below shall effect coordination (No.9.27/AP 5 -Table 5-1)  

Cases Provision

GSO to GSO 9.7, Art7 AP30/30A

Certain ES of GSO to NGSO 9.7A

NGSO to Certain ES of GSO 9.7B

BSS (GSO/NGSO) to Terrestrial Services 9.11, Res.539

NGSO to NGSO 9.11A/9.12

NGSO to GSO 9.11A/9.12A

GSO to NGSO 9.11A/9.13

NGSO/GSO to Terrestrial Services 9.11A/9.14

the requirement to seek the agreement of other 
administrations is included in a footnote to the Table of 
Allocation

9.21

Forms of Coordination
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No.9.11A (Coordination examined under No.11.32)

e.g. 5.208 The use of the band 137-138 MHz by the mobile-satellite  

service is subject to coordination under No. 9.11A.

See also 

No.9.21 (Agreement examined under No.11.31)

e.g. 5.286 The band 449.75-450.25 MHz may be used for the space 

operation service (Earth-to-space) and the space research 

service (Earth-to-space), subject to agreement obtained under 

No. 9.21

Footnote refers Nos 9.11A or 9.21
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API/C

75

Advance publication information
extracted from the information sent

under No. 9.30.
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API/C



The BR publishes the information (network data) in a Special 
Section of BR IFIC on DVD-ROM, which also contains,

RADIOCOMMUNICATION BUREAU COMMENTS 

 Relating to the Findings with respect to No.11.31 
(No.9.35 examination)

 Relating to the coordination examination with respect to 
No.9.36 
• Administrations identified under all Forms of Coordination
• List of Satellite networks (9.36.2) 
• Potentially Affected Administrations for some (9.36.1) for 

information only 

CR/C Special Section



CR/C Special Section



Page 4

Page 3

CR/C Special Section



 An administration having received a request for 
coordination (through publication of CR/C) shall 
examine the matter with respect to interference 
which may be caused to, or caused by, its own 
assignments

 inform the requesting administration and the BR 
within four months from the date of publication 
of the BR IFIC of either:

– its agreement to the proposed use, or

– its disagreement, giving reasons for the 
disagreement

Comment on CR/C



Special Section Provision Methods Final/Subject

List of Adms in CR/C 9.7, 9.7A, 9.7B, Art7
of AP30/30A

∆T/T, pfd mask,
Band Overlap

Final

List of Adms in CR/C 9.7 Coordination Arc Subject to request 
for inclusion or 
exclusion under 
Nos.9.41/9.42 

List of Adms in CR/F 9.7 Coordination Arc,
pfd mask

Final, 9.41 does not 
apply

List of Adms in CR/C 9.11 to 9.14, 9.21 Band Overlap, eirp,
pfd mask

Subject to 
comment under 
No.9.52
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Final Coordination Requirement



For coordination request under Nos. 9.11 to 9.14 and 9.21:

 An Adm informs its disagreement under No.9.52 using 
SpaceCom within 4 month

 No disagreement within 4 month means agreement to 
the proposed assignments in CR/C (No.9.52C)

 CR/D contains list of administrations having submitted 
their disagreement (No.9.53A)

 Final List of coordination requirements (Adms ) 
published in CR/D 
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CR/D  ( No. 9.53A)
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CR/D



For coordination request under Nos. 9.7, 9.7A, 9.7B:

 An Adm requests for inclusion or exclusion of administration/network as 
coordination requirement under Nos.9.41 using SpaceCom within 4 month

 No request within 4 month means agreement to the requirements 
published in CR/C (No.9.43)

 CR/E contains list of administrations/ satellite networks, requested and 
confirmed by the Bureau for inclusion (No.9.42)

 Final List of coordination requirements (Adms and networks) published in 

CR/E + CR/C 

 During coordination additional networks can be included with mutual 
agreement (No.9.42.1)

84

CR/E  (No. 9.42)
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CR/E



Notification for Recording in MIFR
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 In order to be recorded in the MIFR 

Assignments shall 

• Be in conformity with Allocation Table and Other provisions listed in RoP
under No.11.31 (No. 11.31 examination)

• Complete required coordination requirements 

(No. 11.32 examination)

Or

• Be favourable in examination on probability of harmful interference (C/I) 
(No.11.32A examination)

Assignments (final characteristics) have to be notified under Article 11 to be 
recorded in the MIFR for international recognition within the regulatory period



Article 11 Notification
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 Assignments can also be recorded in the MIFR if requested:

• Under Nos.4.4/8.4  

- Unfavourable finding under No.11.31

- Information only – no international recognition

• Under No.11.41

- Unfavourable finding under Nos11.32 and 11.32A

- Requirement of No.11.41.2 (indication of coordination effort) 
and No.11.42 (elimination of harmful interference)

 Bringing into use of assignments have to be confirmed in the 
notification process (11.47 and 11.44B) within the regulatory 
period   

No. 4.4
“….on the express condition that such a station, when using such 

a frequency assignment, shall not cause harmful interference to, 
and shall not claim protection from harmful interference caused 
by, a station operating in accordance with the provisions of the 
Constitution, the Convention and these Regulations.”

No. 8.4
A frequency assignment shall be known as a non-conforming 

assignment when it is not in accordance with the Table of 
Frequency Allocations or the other provisions of these 
Regulations. Such an assignment shall be recorded for information 
purposes, only when the notifying administration states that it will 
be operated in accordance with No. 4.4 (see also No. 8.5).

No. 8.5
If harmful interference to the reception of any station whose 

assignment is in accordance with No. 11.31 is actually caused by 
the use of a frequency assignment which is not in conformity with 
No. 11.31, the station using the latter frequency assignment must, 
upon receipt of advice thereof, immediately eliminate this harmful 
interference.

No. 11.42
“… the administration responsible for the station using the 

frequency assignment recorded under No. 11.41 shall, upon 
receipt of a report providing the particulars relating to the harmful 
interference, immediately eliminate this harmful interference.

• Assignments can also be recorded in the MIFR if requested:

– Under Nos.4.4/8.4  

- Unfavourable finding under No.11.31

- Information only – no international recognition

– Under No.11.41

- Unfavourable finding under Nos11.32 and 11.32A

- Requirement of No.11.41.2 (indication of coordination effort) 
and No.11.42 (elimination of harmful interference)

• Bringing into use of assignments have to be confirmed in the 
notification process (11.47 and 11.44B) within the regulatory period   



Publication in Parts of the BR IFIC

88

 Part I-S  - Acknowledgement of receipt, particulars of 
complete frequency assignment notices 

 Part II-S - Findings (mostly favouralbe) resulting in the 
recording of the frequency assignment in the MIFR;

 Part III-S - Unfavourable Findings resulting in the return
of the notice to the notifying administration.



Due Diligence – Res 49

89

 Resolution 49:  
• To address the problem of orbit and spectrum reservation without actual use 

• Applies to satellite networks in the FSS, MSS, BSS that are subject to 
coordination procedure

• Information (Annex 2 of Res 49) on Identity of the satellite network, 
Spacecraft manufacturer and Launch services provider is required

• Information must be submitted within the regulatory deadline 

 Resolution 552
• with specific requirements, only applicable to BSS in R1 & R3 in 21.4 - 22GHz

• Information (Annex 2 of Res 552) must be submitted within 30 days after the 
commencement (or resumption) of the use



International regulatory 
framework:

Lengthy & complex 
procedures

Lack of incentive to 
review underused 
spectrum/orbital 

positions

Spectrum/orbit 
resource:

Scarcity due to 
thousands of filings 

Consequences:
Difficulty to complete 

coordination 
Multiple-filing submissions 

Operation without prior 
coordination

Fait-accompli approach
Fictitious recorded 

assignments



 Small Satellite Support
• http://www.itu.int/en/ITU-R/space/Pages/supportsmallsat.aspx

 BR space website 
• http://www.itu.int/en/ITU-R/space)

 SNL online (basic reference info concerning space stations)

• http://www.itu.int/ITU-R/space/snl

 SNS online – detailed information concerning satellite 
networks
• TIES account required, need to be an ITU member  (member state, ITU-R 

sector member, associate or academia) 

• http://www.itu.int/sns/
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Free online ITU-R help & documents

http://www.itu.int/en/ITU-R/space/Pages/supportsmallsat.aspx
http://www.itu.int/en/ITU-R/space
http://www.itu.int/ITU-R/space/snl
http://www.itu.int/sns/


https://www.itu.int/en/publications/ITU-R/Pages/default.aspx

• Handbook for amateur and amateur-satellite services
https://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-52-
2014&media=electronic

• Handbook for earth exploration satellite service
https://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-56-
2011&media=electronic

• Handbook for meteorological-satellite service
https://www.itu.int/en/publications/ITU-
R/Pages/publications.aspx?lang=en&media=electronic&parent=R-HDB-45-2017

• Handbook for space research service

https://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-
43-2013&media=electronic
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Free online ITU-R Publications

https://www.itu.int/en/publications/ITU-R/Pages/default.aspx
https://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-52-2014&media=electronic
https://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-56-2011&media=electronic
https://www.itu.int/en/publications/ITU-R/Pages/publications.aspx?lang=en&media=electronic&parent=R-HDB-45-2017
https://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-43-2013&media=electronic
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Free online ITU-R documents & events

 ITU Radio Regulations @ 2016

http://www.itu.int/pub/R-REG-RR/

 ITU RoP http://www.itu.int/pub/R-REG-ROP/en

 ITU-R Recommendations

http://www.itu.int/publ/R-REC/

 ITU-R Reports https://www.itu.int/pub/R-REP/ 

 WRC-19 

https://www.itu.int/en/ITU-R/conferences/wrc/2019/

 CPM19-2

https://www.itu.int/en/ITU-R/study-groups/rcpm/Pages/cpm-19.aspx#

http://www.itu.int/pub/R-REG-RR/
http://www.itu.int/pub/R-REG-ROP/en
http://www.itu.int/publ/R-REC/
https://www.itu.int/pub/R-REP
https://www.itu.int/en/ITU-R/conferences/wrc/2019/
https://www.itu.int/en/ITU-R/study-groups/rcpm/Pages/cpm-19.aspx


Questions ?


