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Expectation
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How to avoid 

unfavourable

findings?
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Terrestrial

GSO Satellite 

Networks

Non-GSO Satellite 

Systems

3313

1454

Source: Space & Terrestrial database dated Nov 2020

2+ million

POTENTIAL FOR 

INTERFERENCE
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Operate in an
INTERFERENCE FREE

environment
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REC
Master 

Register

“… international recognition 

… to avoid harmful interference” 
No. 8.3 of Article 8
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Article 11
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REC
Master 

Register

Max. 7 years
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1
Coordination

Article 9 (9.1A&Sec II)

1
API

Article 9 (9.1&Sec IA)

2
Notification

Article 11 Article 11

NON-PLANNED 

SERVICES
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REC
Master 

Register
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2
Notification

Article 11 Article 11

CONFORMITY EXAM
Nos. 9.35 or 11.31

Table of Frequency Allocations
Including Article 5 footnotes & Res. or Rec. 

Other Provisions (“Hard Limits”)
PFD, EIRP, Off-axis EIRP, PFD at GSO, EPFD etc.

(Rules of Procedure on No. 11.31)

1
Coordination

Article 9 (9.1A&Sec II)

1
API

Article 9 (9.1&Sec IA)
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The WRC revisits the ITU’s Radio 
Regulations
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5.260A In the frequency band 399.9-400.05 MHz, 
the maximum e.i.r.p. of any emission of earth 
stations in the mobile-satellite service shall not 
exceed …………………

resolves 

1 that the pfd at the Earth’s surface 
produced by emissions from a geostationary space 
station in the BSS (sound) in the frequency band 1 
452-1 492 MHz shall not exceed ………
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GSO

Non-GSO
Power Flux-

Density (PFD)

PFD
Min Antenna Diameter

EIRP density or to horizon or off-axis

PFD at GSO

EPFDdn

EPFDis

EPFDup

Min Antenna Diameter

EIRP density or to horizon or 

off-axis

PFD at GSO

“Hard Limits”

Commitments & Compliances
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UNFAVOURABLE 

FINDING 
Nos. 9.35 or 11.31
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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)
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SUBMISSION

COST RECOVERY FEE

DATE OF RECEIPT
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“Hard Limits” in Radio Regulations

17
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4
1

5

2

GIBC/PFD (terrestrial serv.)
https://www.itu.int/en/ITU-R/software/Pages/gibc.aspx

3
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4
1

5

2
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
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]

3
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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
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Does NOT check
Aggregate PFD or PFD with % of time1

PFD in adjacent band2

Limits 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
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“HARD LIMITS” REPORT

Beam(s)

Group(s)

Frequency assignment(s) & RESULTS

(Frequency & emission)

Satellite Network

Contains list of assignments have 

exceeded hard limits
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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.
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Position 1

Low elevation

PFD limits usually more stringent

Position 2

Higher elevation angle

PFD limits usually less stringent

STEERABLE BEAMS
A satellite antenna beam that can be repositioned

Favourable finding under No. 21.16 if:

One position where pfd limits are met

Description of method to meet pfd

limits

Position to be 

identified by BR
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Excess

No 

Excess

26

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° elevation, 

max tolerable 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
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GIBC “Trigger” option

To identify coordination 

requirements under No. 9.36

Excess = Coordination may be 

required, Aff Adm needs to confirm, 

CR/D

Provisions: 9.14, 9.11, 9.21/C

GIBC “Hard Limits” option

To establish findings under 

Nos. 9.35/11.31

Excess = Unfavourable (except for 

steerable beams, conditions apply)

HARD LIMITS vs TRIGGER
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“TRIGGER LIMITS” REPORT

Beam(s)

Group(s)

Frequency assignment(s) & RESULTS

(Frequency & emission)

Satellite Network

Contains list of ALL countries 

where PFD trigger is exceeded
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“TRIGGER LIMITS” REPORT

List of ALL countries where PFD trigger is exceeded | PFD excess in the country
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RUN
Run GIBC/PFD, 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”

Check (manually) with Table of Frequency Allocation

FAVOURABLE FINDINGS
Record in Master Register for international rights and recognition

KEY POINTS
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Thank you!

cessy.karina@itu.int

ng@itu.int

https://bit.ly/GIBCPFD

mailto:cessy.karina@itu.int
mailto:ng@itu.int
https://bit.ly/GIBCPFD

