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• Big increase in satellite and terrestrial 
networks filings
• Radiofrequency spectrum congestion 

• Interference scenarios

• Radiofrequency spectrum and orbits are 
limited natural resources
• Rational and efficient use

• Principal objective of the Radio 
Regulations
• Services operate in scenarios free of 

interferences

Introduction
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• Frequency assignments must be 
registered in the International Frequency 
Register, MIFR

• International recognition

• They will be considered by other 
administrations

• Avoid harmful interferences

Introduction
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Networks subject to coordination in the non panned bands

Introduction
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Introduction

CR/C Publication in BR IFIC 

C
Coordination
Examination

Regulatory exam: 
Conformity with 

Radio Regulations
(No. 9.35 of RR)

Regulatory exam: 
Conformity with 

Radio Regulations
(No. 9.35 of RR)

Technical exam: 
Coordination 
Requirements

(No. 9.36 of RR)

Technical exam: 
Coordination 
Requirements

(No. 9.36 of RR)

Completeness/Validation Process
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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

Introduction



Regulatory Exam
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Conformity with Radio Regulations (No. 9.35)
Regulatory exam

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

Network Summary
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Footnotes

Conformity with Radio Regulations (No. 9.35)
Regulatory exam
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Hard Limits- Power flux density & EIRP 

Conformity with Radio Regulations (No. 9.35)
Regulatory exam

12Terrestrial

GSO

Power Flux-Density

Min Antenna Diameter
EIRP density or to horizon or off-axis
PFD at GSO

Commitments & Compliances
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Hard Limits in the RR

Conformity with Radio Regulations (No. 9.35)
Regulatory exam

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)
Regulatory exam

UNFAVOURABLE 
FINDING 
Nos. 9.35 or 11.31
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Conformity with Radio Regulations (No. 9.35)
Regulatory exam

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
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CR/C Expectation

Conformity with Radio Regulations (No. 9.35)
Regulatory exam
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CR/C Reality

Conformity with Radio Regulations (No. 9.35)
Regulatory exam
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Technical Exam
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Identify any administration with which coordination may need to be 
effected

Where in the RR?

• Article 9

• Article 5 Footnotes

• Appendix 5

• Rules of Procedures

• Articles 7.1 of Appendices 30 and 30A 

Coordination requirements (No. 9.36 of RR)
Technical Exam
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Article 9

Coordination requirements (No. 9.36 of RR)
Technical Exam

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
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Article 9

Coordination requirements (No. 9.36 of RR)
Technical Exam
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Article 9, Footnotes in Article 5

Coordination requirements (No. 9.36 of RR)
Technical Exam
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Appendix 5

Coordination requirements (No. 9.36 of RR)
Technical Exam
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Rule of Procedures 9.11A

Coordination requirements (No. 9.36 of RR)
Technical Exam
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Articles 7.1 of Appendices 30 and 30A 

Coordination requirements (No. 9.36 of RR)
Technical Exam



CR/C
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CR/C is published in the BR-IFIC
CR/C
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List of administrations, earth stations and networks 
affected

CR/C
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Coordination requirements at group level
CR/C
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List of affected networks
CR/C
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Notes provided by the Administration
CR/C
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Graphical information
CR/C
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Comments from BR
CR/C



GIBC- Graphical Interface for 
Batch Calculations
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Scenarios/Provision/GIBC

GIBC
GIBC
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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

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
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Configuration
GIBC

•

•



GIBC- PFD/EIRP GSO
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PFD/EIRP GSO
GIBC

2 3

1
Hard Limits

4

5
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PFD/EIRP GSO
GIBC

Hard Limits

GSO only
PFD hard limits1

EIRP density towards horizon or off-axis limits2

PFD limit at GSO3

Minimum antenna diameter4

Commitment or Compliance checks5  

Minimum elevation angle checks6

Rule of Procedure on No.21.16

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
6 Nos 21.14, 21.15
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PFD/EIRP GSO
GIBC

Beam(s)

Group(s)

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

Satellite Network

Contains assignments that exceeded hard limits
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GIBC

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 | Date 
of Protection

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

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 angle of arrival
PFD limits usually more stringent

Position 2
Higher angle of arrival
PFD limits usually less stringent

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

PFD Hard Limits- Steerable beams
GIBC
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PFD Hard Limits- Steerable beams
GIBC

Excess

No 
Excess

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

10dBR is longer

R is shorter

9.5dB

PFD = Pt + Gt(θ) – 10log(4πR2) 

A satellite antenna beam that can be re-pointed
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PFD Hard Limits- Steerable beams
GIBC

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
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PFD EIRP/GSO
GIBC

46

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
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PFD EIRP/GSO
GIBC

47

Rec. 608
GSO only
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 GSO
GIBC

GIBC “Hard Limits” option

To establish findings under 
Nos. 9.35/11.31

Excess = Unfavourable

HARD LIMITS

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

vs TRIGGER
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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



GIBC- Appendix 8
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Appendix 8: GSO-> GSO, Art 9.7
GIBC

Frequency bandScenarioOrbital arcCoordination 
methodology

Ku 
C
Ka and above
Ka (18 GHz)
Ka
Ka
Ka (21.4-22 GHz R1&3)
Ka

FSS/BSS  BSS/FSS or FSS/SRS  SRS/FSS 
FSSFSS  
FSSFSS  
FSS /Meteo. Sat. Meteo. Sat./FSS
FSS/BSS  BSS/FSS
MSS/FSS MSS/FSS 
BSS  BSS
FSS BSS, BSS FSS, BSSBSS

 6 degrees 
 7 degrees 
 8 degrees 

 12 degrees 
 16 degrees

Triger arc

Any other frequency 
where Trigger Arc is not 
applicable

Any other service or sharing scenario where Trigger Arc is not 
applicable

T/T

Appendix 5: Frequency bands, methodologies, thresholds, conditions 

Coordination methodologies:

Trigger arc: Networks in the FSS, BSS, MSS, Space Research, Meteorological-Satellite and associated SO within a Window 
from the nominal orbital position with Frequency Overlap in the same direction of Transmission. 

T/T: Increase of the noise temperature at the receiver due to an interference
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Provision AP30A#7.1

FSS and BSS with respect to feeder links in the BSS(E-s) planned  bands 

Coordination method in Annex 4  of AP30A#7.1- Method ΔT/T

Provision AP30#7.1

FSS or BSS (s-E) with respect to BSS planned bands

Coordination method in Annex 4  of AP30#7.1- PFD limit 

Provision 9.21/A

SRS with respect to FSS

Coordination Method:  Orbital arc ( ±20⁰)

Appendix 8:GSO-> GSO, App30 and 30A Art 7.1, Art 9.21/A

GIBC
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T/T Method: General Concept
Appendix 8
GIBC

Wanted sat. network

p'
gt'

gr
T (K)

T (K)

Interfering sat. network

T / T = (p' gt' gr ) / KLT

prs

pre

Ts

Te

Tx ES Rx ES





 =   pre / prs =
Power received at the earth stn.
Power received at the satellite

T= Te +  Ts  (K)
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T/T Case I: Frequency Overlap Co-Directional
Appendix 8
GIBC

Separate treatment of Up- and Downlink
(Wanted Satellite has on-board signal processing)

S’(Interfering) S (Wanted)

w

G4(w)

p's

T / T = 10log(p's) + G'3 – LD + G4(w) – K – TE      (dB)

G'3

Te

Te

LD

T / T= TE / TE

Freq.Overlap in Downlink only

i

G1'(i)

G2

Ts

Ts

S’(Interfering)
S (Wanted)

p'e

Lu

T / T = 10log(p'e) + G'1(i) – LU + G2 – K –TS (dB)

T / T = TS / TS

Freq.Overlap in Uplink only
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T/T Case I: Frequency Overlap Co-Directional
Appendix 8
GIBC

S’(Interfering) S (Wanted)
Freq. Overlap in both links

T/T=  ( Te + Ts  ) / T 

i
w

G’1 (i)

P’e

P’s

G4(w)

G2

Ts
Ts

Te
Te

LU

LD

G’3

T =Te+ Ts

Simple Freq. Changing Transponder (Bent Pipe)

T / T = ( p’s g’3  g4 (W)  ) / (k lD T) +   (p’e g’1(i) g2 ) / (k lU T)  
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T/T Case II (Satellite-Satellite): Frequency overlap in opposite direction of Tx
Appendix 8
GIBC

S’ (Interfering)

Downlink (interfering)   overlaps   Uplink(wanted)

S (Wanted)

T/T = 10log  + 10log(p’s) + G’3 (s) - Ls + G2 (s) -K -T(dB)

S

S

P’s LS
G’3(S) G2(S)

Ts

Ts

Te

T =Te+ Ts
T/T =  Ts / T

P’s
G’3(s) LS

G2(s)

S

s

Ts

Ts

T / T = 10log(p’s) + G’3 (s) - Ls + G2 (s) – K – Ts (dB)

S’ (Interfering) Separate treatment of up & down links

T / T =TS / TS

Wanted Satellite has Simple Freq. Changing TXP (bent-pipe)

S (Wanted)



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Appendix 8
GIBC




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• Regulatory and Technical Exam

• Importance of running GIBC SW before 
submitting your Coordination Request

• Download the SW
• During the e-submission 

• To avoid unfavourable findings

• To know in advance the coordination 
requirements

Summary
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Exercise: Appendix 8



Thank you!

ITU Radiocommunication Office

belen.montenegro.villacieros@itu.int


