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Radio Regulations
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Coordination 
Requirements

(No. 9.36 of RR)

Completeness/Validation Process



Expectation
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How to avoid 

unfavourable

findings?



Conformity with Table of Frequency 
Allocation & other provisions 
(PFD/EIRP Limits etc.)

Nos. 9.35, 11.31 of RR, RoP11.31



E/R Freq BW MinFreq MaxFreq ClsStn SA No

B
ea

m
 1

B
ea

m
 2

E 848 84000 806 890 EI SA No:1 A A

E 951 18000 942 960 EI SA No:1 A A

E 1522 7000 1518 1525 EI SA No:1 A A

E 1535 19000 1525 1544 EI SA No:1 A A

E 1552 14000 1545 1559 EI SA No:1 A A

R 848 84000 806 890 EI SA No:1 A A

R 951 18000 942 960 EI SA No:1 A A

R 1618 16000 1610 1626 EI SA No:1 A A

R 1636 19000 1626.5 1645.5 EI SA No:1 A A

R 1654 14000 1646.5 1660.5 EI SA No:1 A A

Network Summary



Conformity with Radio Regulations
(No. 9.35 of RR)

Network Summary
Frequency bands

Direction of transmission

Class of station/Services

Beams/Service area

Compare with 

Table of Frequency Allocation
(Article 5 of Radio Regulations)

Relevant footnotes

E/R Freq BW MinFreq MaxFreq ClsStn SA No
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E 1552 14000 1545 1559 EI SA No:1 A A

R 848 84000 806 890 EI SA No:1 A A

R 951 18000 942 960 EI SA No:1 A A

R 1618 16000 1610 1626 EI SA No:1 A A

R 1636 19000 1626.5 1645.5 EI SA No:1 A A

R 1654 14000 1646.5 1660.5 EI SA No:1 A A



Article 21

Table of Allocation

Footnote

Conformity with RR
(No. 9.35 of RR)
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R 848 84000 806 890 EI SA No:1 A A

R 951 18000 942 960 EI SA No:1 A A

R 1618 16000 1610 1626 EI SA No:1 A A

R 1636 19000 1626.5 1645.5 EI SA No:1 A A

R 1654 14000 1646.5 1660.5 EI SA No:1 A A



Conformity with RR
(No. 9.35 of RR)

Power-flux density 

limits (PFD)

EIRP limits GIBC Program v9.1 (Graphical 

Interface for Batch Calculations)



Only favourable

frequency 

assignments 

will proceed …

Conformity with RR
(No. 9.35 of RR)



Identify any administration with 
which coordination may need to be 
effected

No. 9.36 of RR



Coordination requirements
(No. 9.36 of RR)

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)

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

GSO vs GSO 9.7

Certain ES of GSO to NGSO 9.7A

NGSO to Certain ES of GSO 9.7B

GSO to NGSO 9.11A (9.13)

NGSO to NGSO 9.11A (9.12)

NGSO to GSO 9.11A (9.12A)

GSO/NGSO vs Terrestrial 9.11A (9.14)

BSS (non-Plan) vs Terrestrial 9.11

GSO vs Plan A30#7.1, A30A#7.1

Agreement with administrations 9.21

Forms of 

coordination



Coordination requirements
(No. 9.36 of RR)

Identify forms of coordination

Article 9 

Article 5 footnotes (9.21, 9.11A)

Rules of Procedure (9.11A)

Articles 7 of Appendices 30, 30A

Appendix 5 for criteria and methods for 

identification







Criteria and methods for identification







Coordination requirements
(No. 9.36 of RR)

FOS

Frequency Overlap 

with Terrestrial 

Services

PFD/EIRP 

GSO

(Trigger)

Appendix 8/

PFD (Space Serv)

PFD 

(Space 

Serv)

9.7

9.21/A

9.11

9.14

9.21/C

GSO
A30#7.1A30A#7.1

GSO
9.13

9.21/B

9.12

9.12A

9.21/A

9.21/B

NGSO GSO
9.11

9.14

9.21/C

NGSO

PFD/EIRP 

NGSO

(Trigger)

GIBC

GSO

NGSO

GSO

Forms of Coordination

Software Tools



Regulatory and technical 
examination
GIBC PFD/EIRP GSO
Hon Fai Ng



© ITU24

C
Coordination

Examination

1) Conformity with RR

Check Freq Allocation & 

“Hard Limits”

2) Coordination Requirements

Establish affected administrations / 

networks

Reference: See Nos. 9.35, 11.31, 9.36 of Radio Regulations (RR)



© ITU25© Hon Fai Ng, ITUTerrestrial

GSO

Power Flux-Density

Min Antenna Diameter

EIRP density or to horizon or off-axis

PFD at GSO

“Hard Limits”

Commitments & Compliances



© ITU26

UNFAVOURABLE 

FINDING 
Nos. 9.35 or 11.31



© ITU27

Record for info only (No. 8.4)

No international recognition (No. 8.3)

No date of protection

Cannot cause or claim protection 

from harmful interference (No. 4.4)

Consequence

New Submission

New Date of Receipt

New Cost Recovery Invoice

Remedy



© ITU© ITU

“Hard Limits” in Radio Regulations

PFD Limits 

(Table 21-4)

Commitments & 

Compliances (Ap4)

Other limits 

(Art5, 22 etc)

Different 

editions of RR



© ITU29

2

3

1

GIBC | PFD/EIRP GSO
https://www.itu.int/en/ITU-R/software/Pages/gibc.aspx

Previously known as “PFD (terrestrial serv)”

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


© ITU30

Hard Limits
GSO only

PFD hard limits1

EIRP density or to horizon or off-axis limits2

PFD limit at GSO3

Minimum antenna diameter4

Commitment or Compliance checks5

1 Table 21-4 of Art. 21, Nos. 5.268, 5.407, 5.418, 5.446, 5.462A, 5.493, 5.556A, 5.558A, 5.562C, 

5.562H, Res903 (REV.WRC-19) & 761 (REV.WRC-19)
2 Nos. 5.264A, 5.364, 5.503, 5.506A, 5.538, 21.8 (Warning), 21.13A, [Res169 (WRC-19)]
3 No. 22.40
4 Nos. 5.502, 5.532B, 5.506A, 5.509C, 5.555C
5 Ap4 - A.16.a, A.16.c, A.17.a, A.17.b.1, A.17.b.2, A.17.d, A.17.e.2, A.18.a, A.19.b, [A.20.a, 

A.21.a, A.22.a – in v9.1]



© ITU31

Triggers
GSO only

No. 9.11 - BSS vs terrestrial stations

No. 9.14 - GSO vs terrestrial stations

No. 9.21/C - Seeking agreement wrt terrestrial 

stations

Rec. 608
GSO only

PFD limit of Rec. 608 (REV.WRC-07) for 

RNSS in 1164-1215 MHz



© ITU32

Does NOT verify
Aggregate PFD or PFD with % of time1

PFD in adjacent band2

Limits already covered by commitment or 

compliance in Appendix 43

Station keeping & Pointing accuracy4

Rules of Procedure on No. 21.16

Table of Frequency Allocation5

1 e.g. 5.379C, 5.443B, 5.502, 5.549A
2 e.g. 5.443B, 5.551I, 5.555B
3 e.g. 5.379C, 5.443B, 5.502, 5.509D, 5.509E, 5.549A, 5.551I, 22.26 to 22.28, 

22.32, Res609, Res741 etc.except A.17.d (9900-10400 MHz EESS)
4 e.g. Nos. 22.8, 22.13, 22.17 and 22.19
5 Article 5



© ITU33

“HARD LIMITS” REPORT

Beam(s)

Group(s)

Frequency assignment(s) & RESULTS

(Frequency & emission)

Satellite Network

Contains assignments that exceeded hard limits



© ITU34

Beam | Tx. Direction | 

Steerable or Fixed | Maximum Gain 

Frequency assignment with excess
(Frequency | Bandwidth | Emission | Total Peak Power | Maximum Power Density)

Group ID | Class of Station | 

Bandwidth | Date of Protection

Gain | PFD at worst case | PFD Limit | Max Excess | Provision

“HARD LIMITS” REPORT

Ref. to applicable limits | Service |

Worst case location
e.g. 21.16, 5.503, 21.13A, 22.40, 5.509C etc.



© ITU35

Position 1

Low angle of arrival

PFD limits usually more stringent

Position 2

Higher angle of arrival

PFD limits usually less stringent

STEERABLE BEAMS
A satellite antenna beam that can be repositioned

Favourable finding under Rules of Procedure 

No. 21.16 if:

1. One position where pfd limits are met

2. Description of method to meet pfd limits



© ITU

Excess

No 

Excess

36

Worst case

Most stringent

5° ~25°
Best case

Least stringent

5° 25°

Most stringent

Least stringent

Typical PFD Limits Curve

Table 21-4 of Article 21

e.g. C, Ku, Ka-bands FSS GSO

General Rule: For globally steerable beam 

with worst case location at 5° angle of arrival, 

possible max pfd excess is 9.5 dB

10dB
R is longer

R is shorter

© Hon Fai Ng, ITU

9.5dB

PFD = Pt + Gt(θ) – 10log(4πR2) 

STEERABLE BEAMS
A satellite antenna beam that can be re-pointed



© ITU

-155

-150

-145

-140

-135

0 10 20 30 40 50 60 70 80 90

-130

-120

-110

-100

0 10 20 30 40 50 60 70 80 90

-160

-155

-150

-145

0 10 20 30 40 50 60 70 80 90

-133.5

-133

-132.5

0 10 20 30 40 50 60 70 80 90

Examples - PFD Limits vs Angle of Arrival

10.7-11.7 GHz FSS 42-42.5 GHz FSS

1670-1700 MHz EESS

13.4-13.65 MHz FSS

Worst case Best case PFD Curve

Possible max pfd excess ≈ 9.5 dB Possible max pfd excess ≈ 21.5 dB

Possible max pfd excess ≈ 9.4 dB
Possible max pfd excess ≈ 1.3 dB



© ITU38

GIBC “Trigger” option

To identify coordination 

requirements under No. 9.36

Excess = Coordination may be 

required, Aff Adm needs to confirm, 

CR/D

Provisions: 9.11, 9.14, 9.21/C

GIBC “Hard Limits” option

To establish findings under 

Nos. 9.35/11.31

Excess = Unfavourable (except for 

steerable beams under RoP21.16)

HARD LIMITS vs TRIGGER



© ITU39

RUN
Run GIBC | PFD/EIRP GSO, check what “hard limits” are exceeded

FIX
Fix before submitting to BR e.g. total power, max power density, antenna 

diameter, commitment/compliance etc.

For steerable beams, select “B3b1b Method in An1 RoP21.16” in SpaceCap

Check (manually) with Table of Frequency Allocation

FAVOURABLE FINDINGS
Record in Master Register for international rights and recognition

KEY POINTS



Regulatory and technical 
examination
GIBC PFD/EIRP NGSO
Belen Montenegro Villacieros



FOS

Frequency Overlap 

with Terrestrial 

Services

PFD/EIRP 

GSO

(Trigger)

Appendix 8/

PFD (Space Serv)

PFD 

(Space 

Serv)

9.7

9.21/A

9.11

9.14

9.21/C

GSO
A30#7.1A30A#7.1

GSO
9.13

9.21/B

9.12

9.12A

9.21/A

9.21/B

NGSO GSO
9.11

9.14

9.21/C

NGSO

PFD/EIRP 

NGSO

(Trigger)

GIBC

GSO

NGSO

GSO

Coordination requirements (No. 9.36 of RR)

√

Forms of coordination

Software tool



GIBC PFD/EIRP NGSO
PFD: Power Flux Density at the surface of 
the Earth produced by emissions of a space 
station

EIRP: Equivalent Isotropic Radiated Power 
transmitted in any direction to the horizon by 
an Earth station

Types of examination:

• Hard limits

• Triggers

• Rec. 608

Antenna Maker: customized antenna pattern

Notice_id

Type of examination

Antenna Maker

GIMS



Hard Limits

Where to find the limits in RR:

-PFD limits for space stations

• Table 21-4 of Art 21, Art 22.5

• Footnotes: 5.407, 5.493, 5.268, 5.447B, 5.446, 5.418

• Res 903 (REV.WRC-19) & 761 (REV.WRC-19)

-EIRP/ Minimum antenna diameter:

• Art 21 section III, Art. 21.8 (Warning)

• Footnotes: 5.364, 5.502, 5.503, 5.532B, 5.538 ,5.506A, 5.509C

-Commitment or Compliance checks: Res741, 5.443B, 5.549A, 5.551H, Art 22.5A

If Hard limit is exceeded:

-> Unfavorable finding!!

-> Exception: steerable beams if PFD limit is met in at least one position applying method RoP

21.16 or method proposed by the ADM -> Favorable finding!!

GIBC PFD/EIRP NGSO



Example

GIBC PFD/EIRP NGSO



Triggers
PFD threshold values to determine whether coordination under No. 9.11A is required.

Where to find the PFD threshold in RR:

• Table 5-2 and 1.3 of Appendix 5, footnote 5.348A

If PFD threshold is exceeded -> Coordination needed!! 

Recommendation 608
PFD Limits in footnote 5.328A- Recommendation 608/ RES609

Protection of ARNSS from RNSS in the frequency band 1164 – 1215 MHz: 

PFD < -129dB(W/m2) per 1MHz produced at the surface of the Earth by emissions from a space 

station in the RNSS

For information to the ADM

GIBC PFD/EIRP NGSO



PFD calculations methods:

- Type of orbit: circular, elliptical

- Service area: global, region, list of countries

- Method in Annex 1 of RoP 21.16 (steerable beams & B.3.b.1)
-

- Antenna pattern

- If not submitted by the ADM: Gmax for all off-axis angles

- Standard patterns: ITU library(Antenna Patterns (itu.int))

- Customize pattern: 

- Antenna Maker

- GIMS

New!!!

GIBC PFD/EIRP NGSO

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


Example

GIBC PFD/EIRP NGSO



Conclusion

• Hard Limits exceeded -> Unfavorable finding, (exception RoP21.16)

• Triggers Limits exceeded -> Coordination needed
•

• Where to find Hard and Trigger limits in RR

• How to run GIBC/PFD NGSO SW

• Importance of capturing customized antenna pattern in GIMS

GIBC PFD/EIRP NGSO



Regulatory and technical 
examination
Graphical Interference Management 
System
Olivier Evrard
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Antenna Pattern Diagram & SpaceCap

Optimized pattern 
instead of pattern ID



Capture

angle gain
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Capture from image



More Info



Thank you!

ITU – Radiocommunication Bureau

Questions to brmail@itu.int

mailto:brmail@itu.int

