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Article 21-Terrestrial and space services sharing 
frequency bands above 1 GHz

Article 21

Terrestrial

NGSO

Power Flux-Density

Protection of aeronautical 
radionavigation service 

Earth Station: 
Power limits & Min elevation angle

Section I

Section II

Section III

Section IV

Section V

Section VI
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Section III- Power limits for earth stations

Section IV- Minimum angle of elevation of earth 
station

Section V- Limits of power flux-density from space 
stations-> Hard limits

Table 21-4  includes Res 679(AI 1.17 WRC-23)

Section VI- Protection of aeronautical 
radionavigation service systems from aggregate 
emissions of space stations of RNSS systems in the 
1167-1215 MHz band

Article 21-Terrestrial and space services sharing 
frequency bands above 1 GHz

Article 21
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Networks subject to coordination in the non planned bands

When Art 21 needs to be considered?
Article 21
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Regulatory Exam

Conformity with Radio Regulations (No. 9.35 of RR)

• Table of Frequency Allocations

• Hard Limits (PFD/EIRP Limits) Nos. 9.35, 11.31 of RR, RoP 11.31

Only frequency assignments with favourable conclusions will pass

Technical Exam

Coordination requirements (No. 9.36 of RR)

• Identify the list of administrations with which coordination may need to 
be effected

When Art 21 needs to be considered?
Article 21
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Hard Limits, where in the RR? 
Article 21

PFD Limits 
(Table 21-4)

Commitments & 
Compliances (Ap4)

Other limits 
(Art5, 22 etc)

Different 
editions of RR
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Not compliance with the table of frequency 
allocations

or

Excess in the hard limits 

Conformity with Radio Regulations (No. 9.35)
Article 21

UNFAVOURABLE 
FINDING 
Nos. 9.35 or 11.31
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Conformity with Radio Regulations (No. 9.35)
Article 21

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



GIBC PFD/EIRP NGSO



12www.itu.int/wrs-24

GIBC
GIBC

9.7
9.21/A

A30#7.1
A30A#7.1

GSO 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

GIBC

Forms of 
coordination

GSO
Art 21

& other
Art

PFD/EIRP GSO
(Hard Limits)

Appendix 8 
&

PFD (Space Serv)

FOS- Frequency 
Overlap with Space 

Services

FOT- Frequency 
Overlap with 

Terrestrial Services

PFD/EIRP GSO 
(Triggers)

Hard Limits

PFD/EIRP NGSO 
(Triggers)

PFD/EIRP NGSO
(Hard Limits)

NGSO
Art 22

EPFD

Art 21
& other

Art
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PFD/EIRP NGSO
GIBC

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 pattern already inserted in GIMS database
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PFD/EIRP NGSO
GIBC

Hard Limits

NGSO only
PFD hard limits1

EIRP density toward horizon2

PFD limit at GSO3

Minimum antenna diameter4

Commitment or Compliance checks5  

Minimum elevation angle e checks6

Rule of Procedure on No. 21.16

1 Table 21-4 of Art. 21, Nos. 5.407, 5.268 , 5.418, 5.446, 5.447B, 5.493, Res903 (REV.WRC-19) 
& 761 (REV.WRC-19), Res677(WRC-23)

2 Nos. 5.264A, 5.364, 5.502, 5.503, 5.506A, 5.538, 21.8 (Warning), 5.260A
3 No. 22.5
4 Nos. 5.502, 5.532B, 5.509C
5 Ap4 – A.17.a, A.17.b3, A.17.b2, A.17.d, A.17.e.1, A.17.abs,  B.4.b5
6 Nos 21.14, 21.15
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PFD/EIRP NGSO
GIBC

15

Triggers

NGSO only
No. 9.11 - BSS vs terrestrial stations
No. 9.14 - NGSO vs terrestrial stations
No. 9.21/C - Seeking agreement wrt terrestrial 
stations
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PFD/EIRP NGSO
GIBC

16

Rec. 608
NGSO only
Footnote 5.328A-PFD limit of Rec. 608 
(REV.WRC-07) for RNSS in 1164-1215 MHz
For information to the ADM
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PFD/EIRP NGSO
GIBC

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

HARD LIMITS vs TRIGGER
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PFD/EIRP NGSO
GIBC

PFD calculations methods:

- Type of orbit: circular, elliptical

- Service area: global, region, list of countries
- Beam: steerable or fixed

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

- Antenna pattern

- If has to be submitted by the ADM
- Standard patterns: ITU library(Antenna Patterns (itu.int))
- GIMS: customize pattern

- Images will not longer be allowed since 1st January 2025!
- Option of digitize the images in GIMS!!!



19www.itu.int/wrs-24

GIBC

e - EXAMINATION

Only for informational purposes !!

A definitive finding will be established by the Bureau during its examination 
under No. 9.35/11.31 of the Radio Regulations.
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GIBC

e - EXAMINATION



Example
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PFD/EIRP NGSO
Example
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HARD LIMITS Report
Example

23

Beam(s)

Group(s)

Frequency assignment(s) & RESULTS
(Frequency & emission)

Satellite Network

Contains assignments that exceeded hard limits
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HARD LIMITS report
Example
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• Hard Limits exceeded -> Unfavorable finding

• 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
Conclusions



Thank you!

ITU Radiocommunication Office

belen.montenegro.villacieros@itu.int


