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What is EPFD? 
 

Equivalent power-flux density (EPFD) takes into 
account the aggregate of the emissions from all non-
GSO satellites in the direction of any GSO earth station, 
taking into account the GSO antenna directivity 

Contrary to PFD, EPFD depends on the pointing of the 
victim receiving antenna with respect to every source 
of interference 

Complex calculation methodology considers an 
interference varying in time and space 
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EPFD Limits Regulatory Framework 
 

Article 22 – Hard Limits to protect GSO from Non-GSO 
FSS non-GSO satellite systems shall comply with the EPFD limits contained 
in Tables 22-1A, 22-1B, 22-1C, 22-1D, 22-1E, 22-2 and 22-3 of RR Article 22 

 Hard EPFD limits enable non-GSO FSS systems to share frequencies with 
and protect GSO systems without requiring individual coordinations with 
all the systems worldwide 

Article 9 – coordination trigger limits 
specific large earth station requires coordination under RR No. 9.7A with 
respect to any existing non-GSO satellite systems using the coordination 
triggers in RR Appendix 5; or 

FSS non-GSO satellite systems requires coordination under RR No. 9.7B with 
respect to any large earth station (under certain conditions) using the 
coordination triggers in RR Appendix 5. 

 Coordination trigger limits enable protection of very large specific GSO 
earth stations 
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EPFD Limits Validation Tools 
 

Validation Software to be developed in accordance 
with methodology in Recommendation ITU-R S.1503-1 

Resolution 85 (WRC-03) establishes intermediate 
arrangements until required software is developed 

Bureau contracted two software companies to develop 
two independent software implementations 

Software undergoing testing; results of the testing are 
expected in time for Working Party 4A Meeting in May 
2013 
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EPFD Validation – required data 
Administration have to submit: 

“traditional” non-GSO parameters in Appendix 4 – 
orbit parameters, frequency assignments etc. 

The PFD/EIRP* masks accounting for all the 
features of specific non-GSO systems 
arrangements: 

PFD mask  produced by non-GSO satellites 

Non-GSO satellite off-axis eirp-mask to calculate 
interference in inter-satellite path (non-GSO –  GSO) 

Uplink off-axis eirp mask produced by non-GSO Earth 
Station 

Masks are presented in XML-format 

* See also Rec. ITU-R S. 1503-1 
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EPFD Validation process 
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9.41 Following receipt of the BR IFIC referring to requests for 
coordination under Nos. 9.7 to 9.7B, an administration believing 
that it, or any of its satellite networks not identified under No. 
9.36.2, should have been included in the request, or the 
initiating administration believing that an administration, or any 
of the satellite networks identified under No. 9.36.2, in 
accordance with the provisions of No. 9.7 (GSO/GSO) (items 1) to 
8) of the frequency band column), No. 9.7A (GSO earth 
station/non GSO system) or No. 9.7B (non-GSO system/GSO 
earth station) of Table 5-1 of Appendix 5 should not have been 
included in the request, shall, within four months of the date of 
publication of the relevant BR IFIC, inform the initiating 
administration or the identified administration, as appropriate, 
and the Bureau, giving its technical reasons for doing so, and 
shall request that its name, or the name of any of its satellite 
networks not identified under No. 9.36.2, be included, or that 
the name of the identified administration, or any of its satellite 
networks identified under No. 9.36.2, be excluded, as 
appropriate.    (WRC 12) 

No. 9.41 
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No. 9.41 – WRC-12 Decisions 

List of networks identified under No. 9.36.2 previously for 
information purposes only, is now definitive – MOD of Nos. 
9.36.2, 9.41 

Possibility to include networks even if the administration is already 
identified as affected under No. 9.7 

All requests for inclusion or exclusion submitted to the Bureau 
under No. 9.41 of Article 9 shall be submitted in electronic 
format compatible with the BR electronic notice form capture 
software (SpaceCom) – MOD Res. 55 (Rev. WRC-12) Electronic 
submission of notice forms for satellite networks, earth stations 
and radio astronomy stations 
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Coordination involving GSO networks 
Add/Exclude Administrations/Networks under No. 9.41/9.42 

 Enables addition of networks/administrations in to the 
coordination process under Nos. 9.7, 9.7А, 9.7B 

For coordination process under No. 9.7 (9.7 |A|): 

applicable in the frequency bands where coordination arc is 
applied 

∆T/T>6% criterion (method in Appendix 8) 

Allows inclusion of the networks located beyond 
coordination arc 

Determined coordination requirements include: 

List of additional ADMINISTRATIONS (coordination required) 

List of additional NETWORKS for information only (9.36.2) 
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Technical reason for inclusion or 
exclusion under 9.7 

Use of ∆T/T -  noise temperature increase due 
to interference at the receiver frontend 

Depends on criteria for identifying affected 
administrations under No. 9.7 
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No. 9.7 Coordination 
triggered using 

Criteria for inclusion under      
No. 9.41 

Coordination arc ∆T/T=6% 

T/T=6% N/A 

? 



Other criteria for Adding/Excluding 
under 9.7 
 Addition: 

(draft  modified) Rule of procedure: 
“…an administration wishing to be added in a coordination 
request under 9.41 to provide ΔT/T > 6% calculations for 
only one pair of assignments for each satellite network to be 
further considered in the coordination process” 
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ΔT/T > 6%  calculations 

one assignment of 

additional network 

CR/C 

request 



Other criteria for Adding/Excluding 
under 9.7 
 Exclusion: 

(draft  modified) Rule of procedure: 
“The same information, i.e. ΔT/T > 6% calculations for  all groups of 
assignments of involved satellite networks, shall be submitted by an 
administration believing that an administration or any of its satellite 
networks identified under No. 9.36.2 should not have been included 
under No. 9.36 in the coordination request of its own satellite network” 
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ΔT/T > 6%  calculations 

ALL groups of 

excluded network CR/C 

request 



Technical reason for inclusion or 
exclusion under 9.7A and 9.7B 

These provisions are covering coordination 
between GSO Earth Stations and non-
geostationary satellite networks 

Addition/exclusion under No. 9.41 is based on: 
Currently only using frequency overlap 

When EPFD Validation Software is ready – would 
include verification of Equivalent Power Flux 
Densities levels produced by Non-GSOs 
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CR/E Publication 

CR/E Special Section is the publication 
containing an information on the status of the 
comments submitted under No. 9.41 
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CR/E Publication – 4 stages 
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CR/C Publication 

Administrations have 4 months to submit 
comments prepared using SpaceCom 

Examination by the Bureau 

CR/E Publication 
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BR Examination 
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SpaceCom 

Assists administrations and BR in the 
management of the comments on CR/C 

Main instrument – IFIC, containing CR/C Special 
Section 
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SpaceCom 
Comments on CR/C for the 

publication of CR/E 
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Capture of the comments 
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22 

Capture of the comments 

Potentially affected 
administration wishes its name 
to be included in coordination 

process 

Notifying administration 
considers, that certain 

administration needs to be 
excluded from the list 
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Selecting CR/C to comment 
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25 

Yes, administration is already identified as affected, 
but question remains: 

All the potentially affected networks (in our view) are 
listed in CR/C publication? 
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We believe that there are some additional networks 
beyond coordination arc which are affected (i.e. ∆T/T 
exceeds 6%). However, these networks are missing in the 
list.  

Detected by 
coordination 

arc 
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Selecting CR/C to comment 
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Addition of the networks 
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Do not include the calculation results 
into the remarks. Attachments could be 

referred there 



29 

1 

2 



30 

1 

2 

3 4 



31 

1 

2 

3 



32 

1 



33 

1 
2 

3 



34 

1 

2 



35 

1 
2 

3 

4 



36 

1 

2 

3 

In this case we are adding Earth 
Station having frequency overlap 
with the new non-GSO network 
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Adding Non-GSO system having frequency 
overlap with the new Large earth station 
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1 

Criteria of Applicability of No. 9.41 (Table 5-1 of 
Appendix 5 of RR) 
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FREQUENCY BANDS APPLICABLE  COORDINATION ARC 

Other bands above 17.3 GHz 

10.95-11.2 GHz 

11.45-11.7 GHz  

11.7-12.2 GHz (Region 2) 

12.2-12.5 GHz (Region 3) 

12.5-12.75 GHz (Regions 1 and 3) 

12.7-12.75 GHz (Region 2)  

13.75-14.5 GHz  

3 400-4 200 MHz 

5 725-5 850 MHz (Region 1) 

5 850-6 725 MHz 

7 025-7 075 MHz 

Any BSS / associated Space Operation within +/- 16° of 
nominal orbital position of a proposed BSS network 

Any FSS or BSS / associates Space  

Operation within +/- 9° of nominal orbital  

position of a proposed FSS or BSS network 

Any FSS / associated Space Operation 

within +/- 10° of nominal orbital position of a 

proposed network in FSS 

21.4-22 GHz 

Any FSS / associated Space Operation within +/- 8° of 
nominal orbital position of a proposed FSS network 
Any BSS / associated Space Operation within +/- 16° of 
nominal orbital position of a proposed BSS network 
Any BSS / associated Space Operation within +/- 16° of 
nominal orbital position of a proposed FSS network & 
vice-versa 
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18.0 – 18.3 GHz (Region 2) 

18.1 – 18.4 GHz (Regions 1 and 3) 

Any FSS or MetSat / associated Space Operation within 
+/- 8° of nominal orbital position of a proposed FSS or 
MetSat network 



FREQUENCY BANDS ∆T/T>6% between: 

Above 17.3 GHz 

10.95-11.2 GHz 

11.45-11.7 GHz  

11.7-12.2 GHz (Region 2) 

12.2-12.5 GHz (Region 3) 

12.5-12.75 GHz (Regions 1 and 3) 

12.7-12.75 GHz (Region 2)  

13.75-14.5 GHz  

3 400-4 200 MHz 

5 725-5 850 MHz (Region 1) 

5 850-6 725 MHz 

7 025-7 075 MHz 

Not applicable !!! 

Any FSS or BSS / associated Space  

Operation and proposed FSS or BSS 

network 

Any FSS / associated Space Operation and 

proposed network in FSS 

21.4-22 GHz 

Any FSS / associated Space Operation and proposed 
FSS network 
Any BSS / associated Space Operation and 
proposed BSS network 
Any BSS / associated Space Operation and 
proposed FSS network & vice-versa 
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18.0 – 18.3 GHz (Region 2) 

18.1 – 18.4 GHz (Regions 1 and 3) 

Any FSS or MetSat / associated Space Operation and 
proposed FSS or MetSat network 



Fall in the bands where coordination arc 
applies, except 21.4-22 GHz 

Both assignments (proposed one and 
existing one) are subject to coordination 
arc (belong to FSS or BSS or MetSat in 18 
GHz) 

Both assignments are co-directional (not in 
opposite direction of transmission) 
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Indicates that: 
1. Proposed assignment is subject to CA 
2. Affected assignments are subject to CA 

Indicates that affected assignments are 
NOT subject to CA 
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