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How to avoid 

unfavourable

findings?
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Terrestrial

GSO Satellite 

Networks

Non-GSO Satellite 

Systems

3504

690

Source: Space & Terrestrial database dated Nov 2018

2.4 million

POTENTIAL FOR 

INTERFERENCE
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Operate in an
INTERFERENCE FREE

environment
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REC
Master 

Register

“Right to international 

recognition … to avoid 

harmful interference” 

(No. 8.3)

7y
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Subject to coordination
Section II of Article 9 (GSO & Non-GSO)

NOT sub to coordination
(Non-GSO)
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Article 9
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Article 11
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API

Article 9
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Notification

Article 11
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N
Notification

C
Coordination
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N
Notification

A
API

Nos. 9.35/11.31 

CONFORMITY EXAM
With Table of Frequency 

Allocations
Including footnotes & any referred Res. or Rec.

(Article 5)

With other provisions
PFD, EIRP, Off-axis EIRP, PFD at GSO, EPFD 

etc. – See RoP11.31 (Articles 21 & 22)

Subject to coordination
Section II of Article 9 (GSO & Non-GSO)

NOT sub to coordination
(Non-GSO)
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UNFAVOURABLE FINDINGS 

UNDER Nos. 9.35/11.31
• No status & no date of protection

• Record in Master Register for 

information only (No. 8.4)

• Cannot cause harmful interference & 

cannot claim protection (No. 4.4)

• New submission incurs cost recovery & 

new date of protection
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GSO

Non-GSO

PFD = Pt + Gt(θ) – 10log(4πR2) 

(PFD Limits in Table 21-4 & Article 5 footnotes)

If BWnecessary ≥ Bwref then Pt = Min(PDmax + 10log(BWref), Pmax)

else Pt = Pmax

PFD (Table 21-4 & 

Article 5 footnotes)

Min Antenna Diameter (Nos. 5.502, 

5.532B, 5.506A, 5.509C)

EIRP density (Nos. 5.503, 5.506A)

EIRP towards horizon (No. 5.506A)

Mean/Peak EIRP density (No. 5.364)

Off-axis EIRP (No. 21.13A)

PFD at GSO (No. 22.40)

Space Research 

(deep space)

EPFDdn

(No. 22.5C)

EPFDis

(No. 22.5F)

≥2×106 km

EPFDup (No. 22.5D)

Min Ant Dia (Nos. 5.502, 5.506A)

EIRP density (Nos. 5.503, 5.506A)

EIRP towards horizon (No. 5.506A)

Mean/Peak EIRP density (No. 5.364)

PFD at GSO (No. 22.5)

Commitment Check (Ap4 A15)

Compliance Check (Ap4 A17)

Commitment Check (Ap4 A16)

Compliance Check (Ap4 A17)

During initial launch and early orbit phases, 

it is important to provide note on:

• Active beams / assignments

• Max. power density being transmitted vs 

altitude range

Else worst-case assumptions

Provide note on how non-GSO will be 

operated along with description of a 

method to meet PFD limits, else 

worst-case assumptions

“Hard Limits”
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GIBC/Hard Limits
https://www.itu.int/en/ITU-R/software/Pages/gibc.aspx

(GSO only)

Does NOT calculate:
• Aggregate PFD

• PFD with % of time

• PFD in adjacent band

• EPFD

• Limits with commitment/compliance in Ap4*

• e.g. 5.379C, 5.443B, 5.502, 5.509D, 5.509E, 

5.549A, 5.551I, RES609, RES741 etc.

3
1

4

2

*Except A.17.d (9900-10400 MHz EESS)
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PFD.LST LOCATION

C:\BR_TEX_RESULTS\PFD\<network id>\<timestamp>\PFD.LST

Results only show frequency 

assignments that have exceeded

applicable limits
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PFD.LST STRUCTURE

Beam

Groups

Frequency assignments & RESULTS

(Frequency & emission)

Satellite Network
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Beam name Maximum Gain

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

Group ID

Gain | PFD at worst case | Max Excess | PFD Limit | BWref.

PFD.LST (HARD LIMITS) RESULTS

Ref. to applicable limits | Worst case location
e.g. 21.16, 5.503, 21.13A, 22.40 (WRC-15), 5.509C (WRC-15) etc.
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STEERABLE BEAMS
A satellite antenna beam that can be re-pointed

Source: Rules of Procedure on No. 21.16

Favourable finding under No. 11.31 if

• One position where pfd limits are met without reduction 

of power density, and

• Description of method to meet pfd limits submitted by 

Administration e.g. RoP21.16 Annex 1
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Excess

No 

Excess

16

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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Pmax

BWreference

Pmax PmaxPmax

Emission ≥ BWreference

HOW TO DEFINE MAX POWER DENSITY
By using averaging bandwidth (or reference bandwidth)

Emission < BWreference

Source: Footnote 2 to Tables A, B, C, D of Annex 2 to Appendix 4 

Rec ITU-R SF.675-4 (www.itu.int/rec/R-REC-SF.675/en)

Annex 13 to Doc. 4A/63 (www.itu.int/md/choice_md.asp?id=R15-WP4A-C-0063!N13!MSW-E&lang=en&type=sitems)

PDmax = Pmax / BWnecessary W/Hz

PDmax = Pmax – 10logBWnecessary dB(W/Hz)

BWnecessary

PDmax = N * Pmax / BWreference W/Hz

PDmax = 10logN + Pmax – 10logBWref. dB(W/Hz)

4 kHz (f<15 GHz)

1 MHz (f≥ 15 GHz)

Max no. of carriers (or portions of) in BWref.

N should represent worst case operation

http://www.itu.int/rec/R-REC-SF.675/en
http://www.itu.int/md/choice_md.asp?id=R15-WP4A-C-0063!N13!MSW-E&lang=en&type=sitems
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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

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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PFD.LST (TRIGGER) STRUCTURE

Beam

Groups

Frequency assignments & RESULTS

(Frequency & emission)

Satellite Network

Contains list of ALL countries 

where PFD trigger is exceeded
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PFD.LST (TRIGGER) RESULTS

List of ALL countries where PFD trigger is exceeded | PFD excess in the country
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Run GIBC (Hard Limits) for GSO
Or manually calculate for non-GSO

Check what applicable limits are exceeded

Fix before submitting to BR
Modify parameters & submit correct Max Power Density

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

For non-GSO, provide note on how assignments will be operated

Check (manually) conformity with Table of Frequency Allocation

Eliminate Unfavourable Finding
To obtain date of protection

KEY POINTS


