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ORBIT/SPECTRUM 
MANAGEMENT BASICS FOR 

SATELLITE SYSTEMS

Regional Development Forum 
for the Arab Region

Vadim Nozdrin
Radiocommunication   

Bureau

TUNIS 20092

ITU Constitution

•INTERNATIONAL USE OF   
SPECTRUM/ORBIT (LIMITED SCARCE 
RESOURCES) – ITU
•BASIC INSTRUMENT- RADIO 
REGULATION
•ITU-R SHALL EFFECT:
… registration of radio-frequency assignments 
and of any associated orbital position in the 
geostationary satellite orbit in order to avoid 
harmful interference between radio stations of 
different countries
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TUNIS 20093

Radio Regulation

Right to use spectrum and orbit(ARTICLE 8):

•The international rights and obligation of 
administrations in respect of their own and other 
administrations frequency assignments shall be 
derived from recording of those assignments in the 
Master International Frequency Register…

•Any frequency assignment recorded in the Master 
Registerwith a favourable findings… shall have the 
right to international recognition

TUNIS 20094

Radio Regulation

Two major mechanisms for the sharing the 
orbit/spectrum resource : 

• PLANNING Approach-equitable access 
for all nations and future use

• COORDINATION Approach- Efficiency 
use⇔⇔⇔⇔First come, first served for actual 
requirements  
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PLANNING

•MAIN PRINCIPLE- homogeneous systems, 
to provide service on national territory on 
non- interference basis with required quality.
•Two satellite service plans:
BSS and feeder links plan (Appendixes 30 
and 30A)
FSS plan (Appendix 30B)

TUNIS 20096

Plan BSS

11.7 - 12.2 GHz 
(space-to-Earth)

14.5 - 14.8 GHz 
(Earth-to-space)

17.3 - 18.1 GHz 
(Earth-to-space)

12.2 - 12.7 GHz 
(space-to-Earth)

17.3 - 17.8 GHz 
(Earth-to-space)

11.7 - 12.5 GHz 
(space-to-Earth)

14.5 - 14.8 GHz 
(out of Europe) 
(Earth-to-space)

17.3 - 18.1 GHz 
(Earth-to-space)

Region 3 Region 2Region 1

Frequency bands
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TUNIS 20097

Plan BSS (Region 1 and 3)

Frequency plan: 

40 channels, 27 MHz bandwidth

14.5-14.8 GHz- 14 channels

Channel spacing- 19.18 MHz,  circular 
polarization

TUNIS 20098

Plan BSS (Region 1 and 3)

Standardized parameters of Plan systems:

-10 channels, 
-one beam with national coverage,

-digital modulation, 

-C/N≥ 14 dB for 99% of  time (FL ≥ 13.5) dB ,
-earth station antenna size-60 cm (FL-5 m),

-satellite antenna- elliptical, beamwidth 0.60,

-required PFD- -108 dB/W/m2
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TUNIS 20099

•Plan national assignments
(AP30 Table 6A)

•Exemple: Tunis

.

Boresight Space station antenna 
characteristics 

Space station 
antenna gain 

Earth station 
antenna 

Polarization 
Admin.  
symbol 

Beam 
identification  

Orbital  
position 

Long. Lat. Major  
axis 

Minor  
axis 

Orien- 
tation 

Space station 
antenna code 

Co-
polar 

Cross- 
polar 

Code Gain Type Angle 

e.i.r.p. Designation 
of emission

TUN TUN15000 –25.20 9.50 33.50 1.88 0.72 135.00 MOD13FRTSS   43.13  MODRES      35.50 CR  57.3 27M0G7W   

Plan BSS (Region 1 and 3)

 0.00
-3.00

TUNIS 200910

Plan BSS (Region 1 and 3)

Main  Procedures (1):
- Administration sends electronic 

request to BR (Appendix 4)

- BR checks accordance with Plan

- Reference situation 

- EMC criteria: Equivalent Protection 
Margin 
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TUNIS 200911

Equivalent Protection Margin (EPM) :

M i =  protection margin  =                                       (dB)

i  =  interference type (1=co-channel, 2 & 3 = upper & 
lower first adjacent channels);

PRi =  protection ratio for a given interference type i.(PR1=-21 
dB, PR2&3=-16 dB, PRup=- 27 dB)
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Plan BSS (Region 1 and 3)

Main  Procedures (2):

TUNIS 200912

Plan BSS (Region 1 and 3)

•If all characteristics of the filing are in 
accordance with national assignments-no 
change in reference situation- application can 
be sent for notification-MIFR
•If not- BR defines list of affected networks
Coordination arc- ±90, EPM in all test points 
Down-link- PFD and EPM in any test-point
Up-link- PFD at GSO and of-axis e.i.r.p

Main  Procedures (3):
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TUNIS 200913

Plan BSS (Region 1 and 3)

List of affected requirement: published in 
Special Section App 30 and 30A Part A

IMPORTANT TIP

ALL ADMINISTRATIONS
HAVE TO CHECK BR IFIC (Space Service) in 
order to protect national assignments

No comment to publication in 4 months- not 
involved in coordination- no protection

Main  Procedures (4):

TUNIS 200914
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TUNIS 200915

Plan BSS (Region 1 and 3)

Main  Procedures (5):

•after 4 months BR prepares a list of 
agreements required based on comments
from administrations

• and publishes it in a Part D Special
Section

TUNIS 200916
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TUNIS 200917

Plan BSS (Region 1 and 3)

• After coordination- submission to BR of 
validated Appendix 4 data with
coordination agreements

• Publication in Part B

• BR Favourable findings

• NOTIFICATION REQUEST- MIFR

TUNIS 200918

FSS Plan

Frequency bands

6 / 4 GHz
(300 MHz)

6725 - 7025 MHz   (up)

4500 - 4800 MHz   (down)

6 / 4 GHz
(300 MHz)

6725 - 7025 MHz   (up)

4500 - 4800 MHz   (down)

13 / 10-11 GHz
(500 MHz)

12.75 - 13.25 GHz   (up)

10.70 - 10.95 GHz (down)

11.20 - 11.45 GHz (down)

13 / 10-11 GHz
(500 MHz)

12.75 - 13.25 GHz   (up)

10.70 - 10.95 GHz (down)

11.20 - 11.45 GHz (down)
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TUNIS 200919

FSS Plan

Standardized parameters of PLAN systems
•800 MHz for each administartion (up and down),  
•National coverage
•C/Nup≥21 dB, C/Ndown≥15 dB, C/NΣ(rain) ≥14 dB
•satellite antenna- elliptical, beam width depends 
upon service area size(≥ 1.60, 4/6 GHz, ≥0.80, 
13/10–11 GHz)
•ES Antenna diameter 4/6 GHz- 5.5 m, 13/10
GHz–11 GHz-2.7 m

TUNIS 200920

FSS Plan

4 500-4 800 MHz, 6 725-7 025 MHz 
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10 

TUN00000 5.74 9.40 33.50 1.60 1.60 90.00 -9.6 -40.3  

10.70-10.95 GHz, 11.20-11.45 GHz, 12.75-13.25 GHz 

TUN00000 5.74 9.40 33.50 1.30 1.00 104.00 -5.9 -28.2  

•National allotment, AP30B, Art.10
•Exemple: Tunis  0.00-3.00
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TUNIS 200921

FSS Plan

Main  Procedures (1):

-Administration: electronic request to BR 
(Appendix 4)

- BR checks accordance with Plan

- Reference situation

- EMC criteria: coordination arc, pfd limits, 
single entry and aggregate C/I

TUNIS 200922

FSS Plan
• Coordination arc:

6/4 GHz- ±100

13/10-11 GHz- ±90

• PFD value(down link):
-127.5 dBW/m2xMHz, 6/4GHz
-114. dBW/m2xMHz, 13/10-11 GHz
• PFD value (uplink)
-140 dBW/m2xMHz, 6/4GHz
-133 dBW/m2xMHz, 13/10-11 GHz

•Single entry- from 
each filings:
C/I single(down)=21 dB
C/I single(up)=30 dB
C/I single(Σ)=25 dB

• Aggregate C/I-from all 
filings:

C/I agg=26 dB
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TUNIS 200923

FSS Plan

Main  Procedures (2):
• If all characteristics of the filing are in 

accordance with national assignments-no 
change in reference situation- electronic 
application can be sent for notification-MIFR

• If not- BR defines list of affected networks-
Publication APP30B

IMPORTANT TIP
ALL ADMINISTRATIONS

HAVE TO CHECK BR IFIC (Space Service) 
and send comment to notifing Administration

TUNIS 200924
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TUNIS 200925

FSS Plan

• After coordination- electronic
submission to BR of   Appendix 4 data 
with ACHEIVED agreements

• Publication in Special Section 30B

• NOTIFICATION REQUEST- MIFR

Main  Procedures (3):

TUNIS 200926

NON-Planned Bands
Main principle: First come, first served

Most used bands:4/6 (C), 11-13/14 GHz (Ku), 
18/28(Ka)

Main  Procedures
• ADVANCE PUBLICATION information (API) 

(Article 9)
• COORDINATION (Article 9)
• NOTIFICATION AND RECORDING IN MIFR 

(Article 11)
• DUE DILIGENCE (Res. 49)
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API

– Aim is to inform all administrations of any 
planned satellite network (GSO or Non-
GSO) and its general description

– Formal mechanism for making initial 
assessment of the interference effects of 
that planned satellite network

• Electronic Request is to be sent to the BR 
(Appendix 4)

• To be initiated: 2- 7 years before the 
planned date of bringing into use of the 
network (or system)- very important

• BR publishes Special Section API/A

API
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TUNIS 200929

TUNIS 200930
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• Electronic coordination request to BR

• date of receipt of the coordination request 
must be => six months after the date of 
receipt of API (9.1)

• request for coordination must come 
within 24 months after the date of receipt 
of the advance information, otherwise 
restart API (9.5D)

Coordination

TUNIS 200932

Coordination

Article 9 shall be applied for coordination 
of GSO and NGSO networks in the 
following cases:
•Between GSO networks -9.7

•Between GSO and NGSO and between   
NGSO networks (in accordance with a footnote 
in the Table) -9.12, 9.12A, 9.13
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TUNIS 200933

• Space station of a satellite network w.r. to 
stations of terrestrial services where  threshold 
value is exceeded -9.14

• space station in the BSS (non-planned) with 
respect to terrestrial services -9.11

• any station of a space service for which the 
requirement to seek the agreement of other 
administrations is included in a footnote to the 
Table - 9.21

Coordination

>The Bureau examines coordination requests (if 
complete) for conformity with:

– the Table of Frequency Allocations
– other provisions of the RR                 
(e.g. compliance with PFD limits)

>The BR identifies any administration with 
which coordination may need to be effected

> Sharing criteria – Appendix 5

Coordination
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Example: 9.7. (GSO with GSO satellites)
• Coordination Arc: GSO FSS and BSS in 

certain frequency bands
• Criterion DeltaT/T>6%  
Results of examinations are published in BR 

IFIC (Space Service) Section CR/C:
• List of ADMINISTRATIONS
• List of NETWORKS, for information

Coordination

TUNIS 200936
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TUNIS 200937

Coordination
IMPORTANT TIP

ALL ADMINISTRATIONS
HAVE TO CHECK BR IFIC (Space Service)

Special Section CR/C in order to protect terrestrial 
services

•For coordination requests under 9.11, 9.12 to 
9.14 and 9.21, the  absence of response within 
the 4-month period means agreement
•Electronic comment (SpaceCom) to be sent to 
BR
• BR checks of received comments and 
published CR/D   (9.53A)

TUNIS 200938
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TUNIS 200939

• Bilateral negotiations
• Consideration of technical parameters
• Correspondence, meetings
• Assistance of Bureau (9.59, 9.60-9.65)
• Fulfilment of Coordination requirement

Coordination

TUNIS 200940

•Notifying administration sends 
notification request to BR (Appendix 4)
•Indication of all administrations with 
whom coordination has been successfully 
finished
•Publication of Part I-S

Notification
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TUNIS 200941

TUNIS 200942

•BR checks- conformity with RR and 
coordination requirements

•Favourable Findings (RECORDING IN 
MIFR )

Published in Part II-S of the BR-IFIC 

•Unfavourable findings

Published in Part III-S of the BR-IFIC 

Notification
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• Resolution 49:  to address the 
problem of reservation of orbit and 
spectrum capacity without actual use 
(Res. 18 of Kyoto Plenipotentiary)

• Application: for any non-planned 
satellite network in the FSS, MSS, 
BSS subject to coordination
for majority plan networks

Due diligence

TUNIS 200944
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• Six months before expiry of the 
notified period of bringing into use, the 
BR sends a reminder.

• RS49 Special Section of IFIC
• If the complete due diligence 

information is not received within the 
specified time limit, the network shall 
no longer be taken into account .

Due diligence

TUNIS 200946

TRANSMITTING
EARTH STATION

RECEIVING
EARTH STATION

INTERFERENCE

TERRESTRIAL 
STATION

QUESTIONS ?


