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Article 5

Appendix 4

• Frequency allocations and sharing

• Coordination data

Article 9
• Coordination requirements

Appendix 7
• Coordination area and identification of affected Administrations

Introduction



Frequency allocations     &     Coordination Data



All Regions

___________________

5925 - 6700 MHz

FIXED

FIXED-SATELLITE

(Earth-to-space)   ↑

All Regions

___________________

6700 - 7075 MHz

FIXED-SATELLITE

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

RR Volume No.1  → Article 5
Example: 

opposite direction

Uplink ↔ Downlink

equal rights

Space = Terrestrial

When Coordination Area includes the territory of another country

Frequency allocations for Earth Stations



Article 5

Appendix 4

• Frequency allocations and sharing

• Coordination data

Article 9
• Coordination requirements

Appendix 7
• Coordination area and identification of affected Administrations
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Coordination requirements



Coordination requirements



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



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
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Coordination provisions in Article 9



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
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Coordination provisions in Article 9



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
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Coordination provisions in Article 9



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”
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Coordination provisions in Article 9



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.



Article 5

Appendix 4

• Frequency allocations and sharing

• Coordination data

Article 9
• Coordination requirements

Appendix 7
• Coordination area and identification of affected Administrations

Coordination Area - Appendix 7



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

Coordination Area - Appendix 7

ITU-R Recommendations:

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



Coordination Area - Definition

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).



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
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Determination of Coordination Area



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



Distance limits:

AP7 only addresses protection provided by short-term criteria(time % 0.001% - 1%)
-> assumption: if short-term criteria is satisfied , long-term will also be satisfied
-> may not be valid at short distances due to additional propagation effects (diffraction, 
building/terrain scattering etc..)
To avoid- > Minimum coordination distance

Minimum coordination distance for propagation modes (1) and (2)

- Depends on the frequency band and the latitude of the ES location
(§4.2 of AP7) 

Maximum calculation distance
- For propagation mode (1): Depends on the frequency band, radioclimatic Zones in the 

propagation path(§4.3 of AP7) 
- For propagation mode (2): Depends on the latitude of the ES(§2 of Annex 2 of AP7)

Determination of Coordination Area
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Coordination contours with the 
greatest coordination distance

However

It represents a regulatory concept 
based on Worst Cases  & 

Conservative Assumptions.

i.e.

It’s not an exclusion zone.

means

More detailed calculations and
discussions need to be performed.

Coordination Area – What does it mean?



Collecting 
AP4 data

SpaceCap
(BR Software)

Capture data 
(.MDB)

GIBC/AP7
(BR Software)

Coordination 
Area/ADM

Coordination 
Request

• BR IFIC (Space Services) –
International Frequency Information  
Circular

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

software/en

Where is BR Software ?

Coordination request - Process

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


Exercise 1:
Generate Coordination Contours

Generation of Coordination contour diagrams



Annex 2

GEOGRAPHICAL 
DATA

Longitude / Latitude

Altitude

SATELLITE
Orbital Location, 

Identification (Geo, Non-Geo)

ANTENNA
Maximum gain

Radiation pattern

SIGNAL

CHARACTERISTICS

Power 

Maximum Power Density

Frequencies

Noise temperature

Emission Type

Others Horizon Elevation Angle

RR Volume No.2 → Appendix 4
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Coordination data



Example Earth Station: WRS-2020

- Earth Station Notice ID : 123

- Notifying Administration : BEL

- Specific Earth Station location: 4 E 12 00; 50 N 36 00

- Associated GSO Space Station: SICRAL-2A

- ES Transmitting frequency:  8300 MHz 

- ES Receiving frequency:  7300 MHz

ES Coordination Exercise folder:

Database WRS-2020.mdb

Contour diagrams

Generate Coordination contours - Exercise

Folder name: GIBC exercise  (zip)
Located: https://www.itu.int/en/ITU-R/space/Pages/wrs2020SpaceWorkshop.aspx

https://www.itu.int/en/ITU-R/space/Pages/wrs2020SpaceWorkshop.aspx


Generating coordination contour diagrams using GIBC

Generate Coordination contours - Exercise



Generating coordination contour diagrams using GIBC

• Start GIBC from SAM

• Go to Tools/Options

• Browse and select the correct location 
of your file

Generate Coordination contours - Exercise



Generating coordination contour diagrams using GIBC

• Go to Appendix 7

• Insert Network ID

• Keep the warning msgs selected

• Calculate

Generate Coordination contours - Exercise



Generating coordination contour diagrams using GIBC

• Check the “ Calculations –OK”

• Report

• Results mdb file will be saved in a 
specific location

ID_Date__Time

Generate Coordination contours - Exercise



Coordination contour diagram- Page 1

Coordination contour diagrams



Affected Administrations- page 2

List of Administrations to forward 
your coordination request

Coordination contour diagrams



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

Coordination contour diagrams

Appendix 7



Coordination contour diagram- Table 7 (page 1)

Coordination contour diagrams



Coordination contour diagram- Table 8

Coordination contour diagrams



Affected Administrations- Table 8

List of Administrations to forward 
your coordination request

Coordination contour diagrams



Coordination contour diagram- Table 9 – Tx ES in Bidirectional allocations

Coordination contour diagrams



Coordination contour diagrams

Coordination contour diagram- Table 10 Predetermined coordination distances for mobile earth 
stations and earth stations in specific services and specific 
frequency bands with respect to terrestrial stations 



Coordination contour diagrams
Coordination contour diagram- Table 10- Predetermined distances



Exercise 2:
Effect of Horizon elevation angle

Coordination contours- Horizon elevation angle



Coordination contours- Horizon elevation angle

Appendix 7    
- Annex 1 §1

Adjustments for ES Horizon Elevation angle

- Propagation Mode 1 

- Distances depend on characteristics of the physical horizon

- Angle viewed from the center of the ES antenna, between the 
horizontal plane and the physical horizon in a particular direction.

Positive (upward) Elevation Angle
- Required path loss will be reduced

Negative (downward) Elevation Angle
- Required path loss will be increased



Coordination contours- Horizon elevation angle

Earth station

Horizon Elevation
Angle

.Azimuth x o

.Azimuth x1 o

HE Angle 1

.
Azimuth x2 o

HE Angle 2

Azimuth x 3o

.

HE Angle 3

.Azimuth x4 o

HE Angle 4

Azimuth x5 o

HE Angle 5

Horizontal Elevation Angles 
• All Azimuths around Earth Station Ant.
• if no values between → Average value
• No values → default 0 degree

42

Effects of Horizon Elevation angles



Coordination contours- Horizon elevation angle
Effect of the Horizon Elevation angle

In WRS-2020.mdb

- Notice id 123 - 0 Hor.elv.
- Notice id 124 - Non-0 Hor elv.



Effect of the Horizon Elevation angle

Run GIBC
Network ID : 124
Calculate
Report

Coordination contours- Horizon elevation angle



Effect of the Horizon Elevation angle

Coordination contours- Horizon elevation angle



Coordination contours- Horizon elevation angle
Compare results: Tx ES

Probably affected countries: D   F   HOL Probably affected countries:  F   HOL



Coordination contours- Horizon elevation angle
Compare results: Rx ES

Probably affected countries:  
D    F    G    HOL    LUX

Probably affected countries:  
D    DNK    F    G    HOL    LUX



Coordination contours- Horizon elevation angle
Effect of the Horizon Elevation angle- Compare

0 elv ang

Non 0 
elv ang

Reduced coordination areas

Table 7 Table 8 Table 9



Exercise 3:
Auxiliary Contours

Coordination contours- Auxiliary contours



Coordination contours- Auxiliary contours

Auxiliary Contours

- During bilateral discussions

- In practice, separation distances are less than the worst case

- Fall between the minimum distance and the main contour

- Eliminate terrestrial or earth stations from detailed calculations

Appendix 7    
- Annex 6 §3

Auxiliary Mode 1 :  (§3.1 Annex 6 of AP7)
Reduced required loss expressed in dB

Auxiliary Mode 2 :  (§3.2 Annex 6 of AP7)
Angular offset between beams expressed in degrees



Adm B

Coordination contour 
(Gx=50 dBi)

- 5 dB Auxiliary contour
(Gx = 45 dBi)

- 10 dB Auxiliary contour
(Gx = 40 dBW)

Extra coordination lines 
inside main contour

(decided between ADMs)

Adm A

51

Annex 6 of  AP7

Coordination contours- Auxiliary contours

Elimination of Mode 1 
interference effects from 
detailed calculations.

Mode 2 Interference 
effects still need to be 
considered.

Based on different 
interference mechanisms



AP7 embedded in GIBC

Auxiliary Contours

It’s all

Complementary 
information.

Created separately for 
Mode 1 and Mode 2

52

Coordination contours- Auxiliary contours



Coordination contours- Auxiliary contours

• In GIBC

• Go to Appendix 7 page
• Select the Network ID 123
• Press Aux Contours button
• Enter the values in the lists:

Mode 1 (dB)         Mode 2 (dB)   
-10 dB                   3 deg
-20 dB                   4 deg

• Press Calculate
• Then Report



Coordination contours- Auxiliary contours
Auxiliary contours- Mode 1 and Mode 2



Rules of Procedure (Appendix 7)
Rules of Procedure (Appendix 7 §1):

No coordination is required when the overlapping distance is less than 5% of the coordination distance.

Check if overlapping distance < 5% 



Rules of Procedure (Appendix 7 §2):

Using the system parameter values specified in Tables 7 to 9

Multiple sets of parameters:

result in different coordination contours

use the set of parameters producing the largest coordination area in a given frequency 
band

Rules of Procedure (Appendix 7)

Incomplete information in system parameter Tables:

use the parameters in Table 7 for a Tx ES in a service not mentioned but allocated with 
equal rights -> all the parameters available in the Notice form

use the parameters in Table 8 for Rx ES in respect to a Terr. service not mentioned but 
allocated with equal rights ->  Terr. service has same potential interference as listed 
services
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A Coordination Req. (9.29/9.31)

Ack. of receipt (9.45) 

4
Months

Notify  Adm B’s system (9.52, 11.2/11.9)

if Disagreement (9.51A/9.52)
• Adm B’s assignment **

• Suggestion for resolution

Technical Exam (9.50)
• Collect existing/planning system
• Inside Coordination Contours

Req. additional Info (9.54)

Notify Adm B’s system (9.52B, 11.2/11.9)

if Agreement (9.51A)

Assistance Req. - No reply/decision from Adm B (9.33/9.46/9.60)

ITU

Send Notification (11.2)

Actions on Coordination Request (Article 9)



Coordination of Earth Station

1. Define Affected   ADM (AP7)

58

2. Send Request (AP4 & AP7)

3. Coordinate (with mutual cooperation)

3  Things (Planning Adm A)



Coordination of Earth Station

1. Acknowledge the reception
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2. Coordinate (with mutual cooperation)

3. Give an early decision

3  Things (Requested Adm B)



Links:

https://www.itu.int/md/R19-WRS20-C-0019/en

https://www.itu.int/en/ITU-R/space/Pages/wrs2020SpaceWorkshopVideo.aspx

Thank you!
ITU – Radiocommunication Bureau

Questions to brmail@itu.int, nayani.karunajeewa@itu.int

https://www.itu.int/md/R19-WRS20-C-0019/en
https://www.itu.int/en/ITU-R/space/Pages/wrs2020SpaceWorkshopVideo.aspx
mailto:brmail@itu.int
mailto:nayani.karunajeewa@itu.int

