
30TH WORLD RADIOCOMMUNICATION SEMINAR

24 – 28 October 2022
Geneva, Switzerland

www.itu.int/go/wrs-22

Earth Stations
Coordination and Notification

Nayani Karunajeewa
nayani.karunajeewa@itu.int

BR Space Services Department
International Telecommunication Union



Two Step Process

Coordination
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Earth Station Filing Process

Frequency 
Study and 

Collecting data  
(Appendix 4)

Data capture 
SpaceCap

(BR Software)

Data file GIBC/AP7 (BR Software)

Coordination 
contours

Coordination 
Request     

send to Admins

Coordination 
Agreements

Notification Request 
send to BR

SpaceCap
(BR Software)
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Frequency Study Collecting and Capturing Data

Coordination Request to  Admins Notification to BR 

Article 5  : Frequency Allocations
Article 9  : Coordination Provisions

Appendix 4  : ES Characteristics 
SpaceCap : Data Capturing

Appendix 7  : Coordination Area
GIBC/AP7     : Identify affected Admins

SpaceCap : Submission of Notices to BR

Earth Stations Filing Process

1. 2.

4.3.
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Radio Regulations- Frequency allocations
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Frequency Allocations - Earth Stations
Examples
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GSO Satellites

Terrestrial

Transmitting 

Earth Station

Receiving 

Earth Station

Non-GSO 

Satellites
Interference

9.17A

9.15/9.17 9.15/9.17

Coordination of Earth Station is ADM’s duty and responsibility.



Radio Regulations – Coordination requirements
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9.6

9.15

9.17

9.17A

9.21

Volume No.1  → Article 9

9.6
Administrations shall effect coordination before 
notifying to the BR or brings into use any frequency 
assignment.

Coordination Provisions in Article 9 of RR



9.15
Coordination of a Specific or Typical Earth Station 
of non-GSO in respect of Terrestrial Stations 
(associated with Footnote - 9.11A)

Footnote
9.11A

Adm A

Adm B

Volume No.1  → Article 9

Coordination Provisions in Article 9 of RR
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9.17

Coordination of any Specific Earth Station or Typical 

Mobile Earth Station in frequency bands above 100 MHz, 

in respect of Terrestrial Stations, with the exception of 

the coordination under 9.15

Adm A Adm B

Adm A Adm B

Volume No.1  → Article 9

Coordination Provisions in Article 9 of RR
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9.17A

Coordination of any Specific Earth Station in respect of 
other Earth Stations operating in the opposite direction
of transmission (ODT), or any Typical Mobile Earth 
Station in respect of Specific Earth Station (ODT)  

*Rx E/S – No methodology in AP7

Adm A

Adm B

Volume No.1  → Article 9

Coordination Provisions in Article 9 of RR
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9.21
Specific Earth Station of a service required to seek 
agreement of other administrations (under Footnotes)

Volume No.1  → Article 9

Space Service under 
No. 9.21 agreement

(ex: footnote 5.461 – MSS)

“rare case for Earth Station”

Coordination Provisions in Article 9 of RR
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Requirement for ES Coordination

01. Frequencies are shared between Space and Terrestrial services/ES in opposite directions

02. Coordination Area includes the territory of another country

All Regions

___________________

5925 - 6700 MHz

FIXED

FIXED-SATELLITE

(Earth-to-space)   ↑

All Regions

___________________

6700 - 7075 MHz

FIXED-SATELLITE

(Earth-to-space)  ↑
(space-to-Earth)  ↓

equal rights

Space = Terrestrial

opposite direction

Uplink ↔ Downlink
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Radio Regulations –Data to be submitted
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RR Volume No.2  - Appendix 4 Data
Examples: Mandatory Data

Coordinates (Longitude / Latitude)
Altitude

GEOGRAPHICAL DATA ASSOCIATED SPACE STATION

ANTENNA SIGNAL CHARACTERISTICS

Identification (Geo, Non-Geo)
Orbital Position (GSO) 

Maximum gain
Radiation pattern
Noise temperature

Power , Maximum Power Density
Frequencies, Bandwidth
Emission Type
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Affected Administrations within the Coordination Area

Determination of the Coordination Area Around an Earth Station:
Technical and regulatory requirements 

in 
Appendix 7 of RR                                      Rules of Procedure

ITU-R Recommendations:

ITU-R SM. 1488 
ITU-R P. 452
ITU-R P. 620

Coordination Area



The coordination area is defined as “the area surrounding
an earth station sharing the same frequency band with
terrestrial stations, or surrounding a transmitting earth
station sharing the same bidirectionally allocated
frequency band with receiving earth stations, beyond
which the level of permissible interference will not be
exceeded and coordination is therefore not required” (No.
1.171).

Coordination Area- Definition



Diffraction
(local)

Tropospheric scatter 
(>100km)

Ducting 
(>500km)

Elevated layer
reflection/refraction
(h < x 100m)

Great-circle propagation
(Mode 1) – 4 Radio-Clim. zone

Hydrometeor scatter
(Mode 2) – 15 Rain zone A-Q+

Anomalous (short-term) Interference 
Propagation mechanisms

Common Volume
at the intersection of 
the antenna main beams

Hydrometeor scatter

Volume No.2 → Appendix 7
Determination of Coordination Area



,
Great-circle propagation

(Mode 1)
Hydrometeor scatter

(Mode 2)
)Max (

Maximum Calculation Distance (369/ Mode2 up to 1200 Km/ Mode1*Zone C)

(Mode2)

Pt*Ge

Hydrometeor scatter

(Mode1)

(10 to 123 Km/f) Minimum Coordination Distance 

convert to

GX

Signal loss Coordination Distance

L(%)=Pt+Ge+Gx-Pr(%)

Great-circle propagation

Determination of Coordination Area



Parameters required are given in:

Table 7     :  Tx ES  sharing with Terr.

Table 8    :  Rx ES  sharing with Terr.

Table 9    :  Tx ES  sharing with Rx ES

Table 10  :  Predetermined distances

Separate contour diagrams created for:

Transmitting ES and Receiving ES 

Different services (Tx CoS and Rx CoS)

Different frequency bands

Orbit of Rx ES ( GSO or NGSO)- BiDirectional

Appendix 7

Coordination contour diagrams
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Coordination contour diagrams



0 

45

90

135
180

225

270

315

ALB

MKD

GRC

SUI

D

AUT

HNG
F

E

ALG

TUN

LBY

EGY

ROU

BUL

TUR

I

YUG

SVN

HRV

BIH

SVK

MLT

Coordination contours with the 
greatest coordination distance

It represents a regulatory concept 
based on Worst Cases  & 

Conservative Assumptions.

However

i.e.

It’s not an exclusion zone.

means

More detailed calculations and
discussions need to be performed.
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Mode(1)
Mode(2)
Table10

Coordination Area- What does it mean?



WRC-19 deleted ‘(mobile)’ ➔ Any of
SS aircraft requires to apply 500/1000 km

Predetermined coordination distances- New implementation

Rows 2 & 3

Row 12

AP7 Table 10



Earth station 9.15/9.17

Earth stations Terrestrial stations
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Table 10

Definition of systems in Table10 of AP7



Planning/Incoming
Earth stations

Terrestrial stations

S
p
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Land MSS
(any land mobile application)

Maritime MSS
(any ship mobile application)

FixedLandMobileMaritimeMobile

(Not related for Row 2)

Any of Aircraft applications
• Mobile SS
• Meteorological SS
• Space Research
• Earth Exploration SS
• Space Operation
• Radionavigation SS  etc.
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Any ground SS Earth station
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Generic/Common allocation
• Radiolocation
• Meteorological Aids

• Fixed (FX)

• Mobile (MS) = LMS, MMS = excl. AMS 

• RadioNavigation (RNS) = excl. ARNS

(Not related for Row 2)

(Not related for Row 2)

Implementation of Row 2 - Table 10 (500 km) based on SS Aircraft
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Adm/srv area: SUI
assoc. SS: NGSO/GSO
ES type: Typical EESS
Cls_stn code: UW

Example1 - Row 2 (500 km) - (Auto creation) - all MANDATORY coordination
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Adm/srv area: RUS (5.454)

assoc. SS: NGSO/GSO
ES type: Typical SRS
Cls_stn code: UT

Example2 - Row 2 - (Incoming ES by footnote allocation)- Mandatory
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Adm/srv area: INS
assoc. SS: NGSO/GSO
ES type: Typical MSS
Cls_stn code: UA/TJ/T5/T6

Example3 - Row 2 - (affected TX/MS by footnote allocation)- Mandatory



Earth station

Terrestrial stations

A: Clear indication in RR Art.5 (inc. Footnote)

• Aeronautical Mobile (AMS)

• Aeronautical RadioNavigation (ARNS)
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B: Generic/Common allocation

• Mobile (MS) = LMS, MMS, incl. AMS
• RadioNavigation (RNS) = incl. ARNS

Planning/Incoming
Earth stations

Any of Aircraft applications
• Mobile SS
• Meteorological SS
• Space Research
• Earth Exploration SS
• Space Operation
• Radionavigation SS  etc.

Mandatory coord.

Optional coord.

Implementation of Row 3 - Table 10 (1000 km) based on Art 5 allocation
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Adm/srv area: SUI
assoc. SS: NGSO/GSO
ES type: Typical MSS
Cls_stn code: UA/TJ/T5/T6

Optional 
selection is 

NOT 
related.

Example4 - Row 3 (1000 km)- (Auto creation) - Mandatory coordination
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Adm/srv area: SUI
assoc. SS: NGSO/GSO
ES type: Typical SRS
Cls_stn code: UH

For User, 
Optional 

selection is 
presented.

If 
selected

Example5 - Row 3 (1000 km)- (User’s selection) - OPTIONAL coordination



Terrestrial stations
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A: Clear indication in RR Art.5 (inc. Footnote)

• Aeronautical Mobile (AMS)

• Aeronautical RadioNavigation (ARNS)
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Any of Ground-based ES
• Fixed SS          • Mobile SS
• Meteorological SS
• Space Research
• Earth Exploration SS
• Space Operation
• Radionavigation SS  etc.

Land MSS
(any land mobile application)

Maritime MSS
(any ship mobile application)

Ground-based Earth stations

Implementation of Row 12 - Table 10 (500 km) based on Art 5 allocation



Terrestrial stations
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B: Generic/Common allocation

• Mobile (MS) = LMS, MMS, AMS
• RadioNavigation (RNS) = incl. ARNS

Any of Ground-based ES
• Fixed SS          • Mobile SS
• Meteorological SS
• Space Research
• Earth Exploration SS
• Space Operation
• Radionavigation SS  etc.

Land MSS
(any land mobile application)

Maritime MSS
(any ship mobile application)

Ground-based Earth stations

Implementation of Row 12 - Table 10 (500 km) based on Art 5 allocation
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Adm/srv area:          SUI
assoc. SS:                  NGSO/GSO

ES type: Typical Maritime RNSS

Cls_stn code:           TQ

Adm/srv area:            SUI
assoc. SS:                    NGSO/GSO

ES type: Specific fixed/mari/air RNSS

Cls_stn code:                 TN/TX/TZ

Example5 - Row 12 (500 km)- (Auto creation) - Mandatory coordination
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Adm/srv area: GTM
assoc. SS: NGSO/GSO
ES type: Specific FSS
Cls_stn code:    TC

For User, 
Optional 

selection is 
presented.

If 
selected

Example6 - Row 12 (500 km)- (User’s selection) - OPTIONAL coordination



Recap for Notes in GIBC Table 10

2. Attention to List of Affected Counties (in 2nd page)

SVN

SVK

SUI

SMR

POL

MCO

LUX

LIE

I  

HRV
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O
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D  
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AND

 20E 15E 10E  5E  0

 15E 10E  5E  0

50N

45N

40N

50N

45N

40N

In the same coordination area, the result could be different: (for example)
1) Applicable: Global ➔ 17 ADMs
2) Footnote  5.524 : None (with below text)
No country is affected either under coordination contour of Appendix 7 or with 

respect to the footnotes of Article 5

3. Thoughtful selection/use on Optional Diagram

1. Importance of correct ES Code (BR-Preface, Table 3)
If a wrong Class of Station (stn_cls) is used, No contour of Table 10.

(NB:    For Table 7,8,9,  a Warning Contours with red colored message is presented. ESIM is not yet valid (RES 169))

Info window only
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Thank you!

ITU – Radiocommunication Bureau

Questions to brmail@itu.int

mailto:brmail@itu.int

