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Equivalent power-flux density
limits examination

Part |ll — Preparing Input Data




Compiling data set

Masks in XML format are stored in
MDB file

All other parameters are contained
in SRS Database.

To facilitate calculation, it is
advisable to extract a notice to a
separate database only including 1
frequency assignment per each
frequency band subject to Article
22,9.7A, 9.7B examination.

All data is compiled using
EPFDPrepare Tool

Masks in
XML

SRS_ALL Database
or SpaceCap
database

- s

EPFDPrepare Tool

Mask
Operations nput | | MaskMDB EPFD

Data Validation

Prepare SRS Validation Software

Data

SRS.MDB
User Input
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Demonstration and exercise 4'***’— ITUWRS
GENEVA2024

1. Download exercise file:
Data EPFD files (zip)
2. Unzip it somewhere on your local drive
3. Repeat the steps below
or
Follow demonstration in video EPFD Demo

www.itu.int/wrs-24 4


https://youtu.be/u8Q9SRfRu4Q

Starting GIBC

Input databases:
-Mask database
-SRS-data

Options:
* Notice ID for examination
* Analysis RR.22 Hard Limits or No. 9.7B)

* Use Dual Timestep option to improve simulation performance (see Section 4.7,
Part D, ITU-R Recommendation S.1503-2).

* Full WCG Down Check. The Worst-case geometry on downlink (WCG Down)
calculation can take a significant amount of time to complete. To increase
calculation performance, by default, the latitude step size of 1 degree will be used,
if it less than PFD mask step size.

* Select Limits option to preselect Article 22 limits, which are to be examined.
* Timestep Normal or TS1. Use TS1 to reduce simulation time steps.
* Select software to run (Agenium or Transfinite)

Status window

Results review:
-Open database with the results
-Open folder with the results
-View Results using ‘EPFD ResultsView’

Set default locations for the EPFD Validation Software:
- No need to change by default

/

/
-
/

ITUWRS

GENEVA2024

GIBC SNS5 V10 BETA - X

Tools /Options | PFD/EIRPGSO | PFD/EIRP NGSO | PFD/EIRP Earth Station |

Appendix 7 | Appendix 308 | Appendix 30 30A |

EPFD | PowerControl | FOS | ApB8PFDSpace | AP30BESIM |
Step 1.Prepare and validate SRS and Masks data

Masks: |C:\Program Files (x86)\ITU\BR_Space_v10.0\Gibc\EPFD\Test\EPFD_
< >

SRS:  |C:\Program Files (x86)\|TUNBR_Space_v10.0°Gibc\EPFD\Test\EPFD_
< >

Step 2. Analysis

Noticeld [ Analysis |RR.22Hard Limis ~|

[~ Full WCG Down Check V¥ Select Limits Ager
™ Use Dual Timestep Timestep |TS1 'vl Transfinite

Message

Results

Software location and EPFD limits path
Transfinite: C-\Program Files (x86)\S1503_2Analysis\Program'S1503_2exe ..

Agenium: C:\Program Files
(x86)\Agenium\EPFDValidation\EP FDvalidation exe
Limits DB: C:\Program Files

x86)\ITUNBR_Space_v10.0\Gibc\EPFD\EPFD_limits_RES85.r

EPFD Manual |




Preparing data ITUWRS

GENEVA2024

W4 £pfd Data Preparation — 0O X

In this dialog you can either select the databases containing the data for EPFD
examination or prepare the Appendix 4 data elements required for EPFD

) ) examination of the filing or create and/or validate new databases
Select input databases (for already compiled data):

Please select the databases required for examination
* Masks database
* SRS-data

* Select databases and press ‘Return to GIBC’

Select the database with the masks

C\Program Files (x86)\ITU\BR_Space v9.0\Gibc\EPFD\Test\EPFD_Test_Masks.mdb

Select SRS database with non-GSQO system for examination

Prepare Mask Database

| |CA\Program Files (x86)\ITU\BR_Space_v9.0\Gibc\EPFD\Test\EPFD_Test_Data.mdb

Prepare SRS-Data

Return to GIBC

Create summary for notice in Word

* Create report for data subject to Article 22

Prepare Appendix 4 data required for EPFD examination

1. Create Masks Database

| PFD/EIRP Mask Operations

2. Create SRS database

Prepare SRS Data

Create summary for notice in Word

WwWWw.itu.int/wrs-24 6



Preparing input database for examination - steps 4'***’, ITUWRS
GENEVA2024

* Prepare the mask database
* Prepare SRS-type database:

-Import the notice from an existing database

-Link frequency assignments in imported notices to the masks in Mask database
* Validate input in the databases

www.itu.int/wrs-24 7



Preparing input database for examination - files

-Input files:
SRS-data source:
1-SpaceCap-NSKY.mdb
XML Mask files:
EIRP ES Mask NSKY id 3.xml
EIRP SS Mask NSKY id 4.xml
PFD Mask NSKY id 1.xml
PFD Mask NSKY id 2.xml
-Compiled files:
Mask database:
NSKY Masks.MDB
SRS-type database:
NSKY SRS.MDB

Alternative SRS-type database to decrease calculation time:

NSKY SRS-repeat track.MDB
-Result:
EPFDResults 123520456 .mdb

ITUWRS

GENEVA2024
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Preparing Mask database ITUWRS

GENEVA2024
i Mask o - o x
Help
. Mask database operations Mask operations Other
M as k d atabase o pe ratl ons: First select the database to work with. You can create a Once the database is opened you can manipulate with New Notice ID
new database or open an existing one existing masks in database or add new masks.
-Create New mask database 0
-Open eXiSting maSk database \ Extract selected mask Renumber NoticelD of
. New mask mdb file (¢) from MDB Delete selected mask celected mask
-Save modified mask database S —
W—m Store mask(s) to MDB ’W CombiniAs:::ral EIRP
Prepare Mask Database: — —
- Extracting/adding/deleting XML files in mask databases
. —
Other functions
List of masks contained mask database
-Create report for data subject to Article 22 B e
Suggoﬁ.

www.itu.int/wrs-24 9



Preparing Mask database ITUWRS

GENEVA2024
-Start by creating new mask database:
. ﬂ Mask - O X
-New mask mdb file
Help
. . Mask database operations Mask operations Other
_Ad d X M I— fl |eS Into mas k d a-tabase First select the database to work with. You can create a Once the database is opened you can manipulate with New Notice ID
new database or open an existing one existing masks in database or add new masks. o
-Store masks(s) to MDB .
il New mask mdb file Extrazs)t {sr lj:]ctr:g;n 2 Delete selected mask Rem;g::tregt:ll:ilj it
-Once done, save new mask database
e
Open E):Ii“‘n,g mask _ Save changes STGre mask(s) to MDB Review selected mask SmmEeE se\{(eral FIRP
-Save changes > Mas
u Select mask files to store in database ‘
l« > v 7~ T« v O 2 Search 1 - Input
]
Organize ~ New folder =- [
[ Name - Date modified Type Size
> @
B4 EIRP_ES_Mask NSKY_id 3xml 3/11/2022 9:12 AM XML Document 3KB
v 8 B4 EIRP_SS Mask NSKY_id 4.xml 3/11/2022 9:12 AM XML Document 2KB
> | .Ej PFD_Mask_NSKY_id_1.xml 3/12/2022 2:02 PM XML Document 12,088 KB
’ @5 PrD_Mask_NSKY._id_2.xml 3/12/2022 2:02 PM XML Document 12,088 KB
>
5 |
>
>
>
>
>
>
>
|
File name: |"PFD_Mask_NSKY_id_2.xml" "EIRP_ES_Mask_NSKY_id 3.xml" "EIRP_SS v‘ XML-format files (*xml) v
opn | concl www.itu.int/wrs-24 10




Preparing Mask database — adding mask(s) in XML

Read-only data \

List of errors/warnings in XML \

Some meta data can be changed here

Save the mask in the database

ITUWRS

GENEVA2024

Mask

You may change parameters below (Noticeld, Maskld, ES_ID, MinFreq, MaxFreq). Press "Save' to store the mask

File

mk

EIRP_ES Mask NSKY id 3.xml

Earth station EIRP

Data Type

Reference bandwidth
(kHz)

off-axis

40

. NSKY Earth station ID (ES_ID- -1
satellite name only for EIRP ES mask)
Severity Message Line number Position in line
.\\
Maticoin 123520456 Min frequency (MHz) 27500 Save mask in
MDB
Mask ID 3 Max frequency (MHz) 30000 Cancel

www.itu.int/wrs-24
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Preparing Mask database — adding mask(s) in XML

List of all masks added

H Mask

Mask database operations

First select the database to work with. You can create a

new database or open an existing one

New mask mdb file

Mask operations

Once the database is opened you can manipulate with

existing masks in database or add new masks.

ITUWRS

GENEVA2024
- O X
Help
Other
New Notice ID
0

Extract selected mask
(s) from MDB

Delete selected mask

Renumber NoticelD of
selected mask

Open existing mask
mdb file

Save changes

Store mask(s) to MDB

Review selected mask

Combine several EIRP
Mask

Notice Id  Mask Id

Satellite Name Mask Type Type Of Pfd Mask

1235204563 NSKY E
123520456 |4 NSKY S
123520456 | 1 NSKY P azimuth_elevation
123520456 |2 NSKY P azimuth_elevation

www.itu.int/wrs-24

12



| Preparing SRS database ITUWRS

GENEVA2024
m Prepare SRS Data Wizard - [m] X

i File Help

Select a working database

First step is to create a new database or open an existing database to work with.

If you are running this Wizard for the first time, it is recommended to start working with a new database
and to import the filing from another database.

If you choose to create a new database you can import at the next step notice of interest from SpaceCap
produced database or SRS_ALL database.

When a new database is created all very large earth stations would be contained already in this database

° Cl’eate new exam | natlon database which would facilitate No. 9.7B examination.

Or Alternatively, you can open an existing examination database to continue validation or to import an
additional filing from SRS_ALL database or SpaceCap produced database.

* Open existing database to validate/modify the data select desired action to proceed
® New examination database

() Open existing database examination database

e Start with creating a new database

Cancel

www.itu.int/wrs-24 13



Preparing SRS database — Import filing from existing database _*m*_ ITUWRS
GENEVA2024

m Prepare SRS Data Wizard - O X
| File Help
\

Import a filing from another database
* The purpose is to create examination SRS-type database which

Press the button below to launch the Import Wizard.

would contain minimum required data for EPFD validation . . - -
You can import a non-GSO filing from an existing SpaceCap database or existing SRS_ALL

. L database.
* Basic principles:
If no import is needed, press Next.
* Will contain only groups subject to Article 22 limits
* Only 1 group per frequency range subject to Article 22 limit
* Fill-out any missing data
* For source database the following can be used:

* BRIFIC SRS.mdb

« Database prepared in SpaceCap B e

- We will use ‘1-SpaceCap-NSKY.mdb’ as a source database

* Click ‘Import from existing database’ to start import wizard

Cancel Prev ‘ ‘ Next ‘
Nes— — . Support]
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Preparing SRS database — Import filing from existing database

Select source database to import from

Enter notice ID in source database

Open the source notice.

n ImportWizard

ITUWRS

GENEVA2024

— m) X
Help

Select source database and notice

i Press to select input database

Data base location

i Select source database

CA\OneDrive\_Mission\ISR2022\1 - Input\1-SpaceCap-NSKY.mdb

Enter notice ID

123520456

Press to open the notice

Select the way how examination groups will be created

First option is a default method of selecting frequency assignments g
which can be imported from source databased. Under this option, progra
looks for frequency assignments groups which are subject to Article 22 or

ps

No. 9.7B coordination provision and lets user to select which are the groups

need to be imported from.

I With new SNS v10 — under this option you can select Scenario already
captured in the database in v10 SNS.

Second option is using information provided in the masks regarding
minimum and maximum frequency of the frequency range to which
particular PFD/EIRP mask is applicable. Provided that only single PFD or
EIRP mask is applicable to specific frequency range only one new group
will be generated.

Third option uses information on Article 22 EPFD limit applicable
frequency band and frequency assignments used in the notice. But unlike
first option, this option generates completely new groups, while avoiding
having multiple groups operating in overlapping frequency band.

* Since we have already our mask database prepared and it is covering
all the frequency bands subject to Article 22 limits, we will use second
option

Frequency Assignments

(O Generate From Masks

(O Generate From Notice

o

q ﬁ Open Notice

® Choose what to import from Notice

Selected function let you choose which groups will be
imported from an existing notice.

Satellite Name | NSKY

www.itu.int/wrs-24

Support]

15



Preparing SRS database — Import filing from existing database

ITUWRS

GENEVA2024

New from 2025
Reads scenarios defined in the source database

Creates examination database which can be read by
EPFD validation software using the parameters from the
scenario

Not yet available in BR Software released for Workshop

u ImportWizard

Select Scenario for import to examination file

Examination database will be created with new groups corresponding to a selected scenario.

Select Scenario from the list below Parameters defined in scenaric

Help

(DT N - ccnorio |

Scenario 1D: 1

Scenario Name:  Ka-band

Parameters

Exclusicn zone angle: 5
Minimum elevation angle: 25
Average Distance: 999
Density: 1E-06

Number of simultaneously tracked satellites: 1

pp £ plink)
Frequency Range: 27500 - 30000

Applicable Frequencies (Downlink)

Frequency Range: 17800 - 17800
Frequency Range: 19700 - 19700
ownlink Nco latitude ranges
From latitude: -90 To Latitude: 90 Neo: 1
Assigned masks

Assigned Orbits: All

Assigned Orbits: All
asl 1D: 4
Assigned Orbits: All

Assigned Orbits: All

Cancel Prev

Suppord
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Preparing SRS database — Import filing from existing database

At the next step we need to select orbital planes to
import

If there are several orbital configurations having different
sets of orbital planes, we need to select only orbital
planes of 1 configuration only which we are going to
examine

For each orbital configuration a separate SRS-type
database needs to be created

ITUWRS

GENEVA2024
m ImportWizard - O X |
Help
Choose orbital planes to import
Included OrbitlD SatNumber Apogee Perigee Inclination Lan  PerigeeArgument MinOperatingHeight
1 0 1000 1000 99.5 0 0 1000
2 0 1000 1000 99.5 316 |0 1000
3 0 1000 1000 99.5 63.2 |0 1000
4 0 1000 1000 99.5 94.8 10 1000
5 0 1000 1000 99.5 1264|0 1000
6 0 1000 1000 99.5 158 |0 1000
= Support
AAAARATSS RS C RS AR RVRTAS Re bayay J L/




Preparing SRS database — Import filing from existing database

At the next step, since we selected an option to
generate groups from mask database, we need to
open the mask database we are going to use

The program will identify required groups of
frequency assignments to be generated next

|\ Cancel

I n ImportWizard

53 Open mask file

i Following groups will be
| generated

|| 27500-30000  Farth-space

19700 - 20200 space-Earth

-+

ITUWRS

GENEVA2024
— O X
Help
Open Mask database file containing the masks which will be used as a source to generate new groups
CAOneDrive\_Mission\ISR2022\2 - Compiled data\NSKY Masks.MDB
Based on mask(s)
MaskID LowFrequency HighFrequency ReferenceBandwidth_kHz Type  Datalype OrbitalP
4 17800 18400 EIRP_SS|off-axis
1 17800 18600 40 PFD azimuth_elevation
Prev Next Finish

Support




Preparing SRS database — Import filing from existing database ITUWRS

GENEVA2024

ImportWizard - ] X

Summary of elements to import

Number of orbits to import l:l
Number of groups to import
Number of assoc. earth stations to import

* At the next step, the summary is given for required
import action

* Press ‘Finish’ to proceed with the import

Press 'Finish' to proceed with the import

www.itu.int/wrs-24 19



. 4 Prepare SRS Data Wizard - m] X
Preparing SRS database e o ITUWRS

Import a filing from another database GENEVA2024

Press the button below to launch the Import Wizard.

You can import a non-GSO filing from an existing SpaceCap database or existing SRS_ALL
database.

If no import is needed, press Next.

Once import is done we can advance to the next
4 Prepare SRS Data Wizard - [m] X |

step (press ‘Next’) et

Select a notice ID

E—) Import from existing database

On the next step, select the notice from drop-
down list and press ‘Next’

Select a notice ID from drop down box below.

The corresponding filing will be used further for validation and mask link creation.

e

R ——————

i 123520456 NSKY i

o ][ )
Support




Preparing SRS database — linking masks to the frequency assignments group

EPFD validation software requires that each mask is to
be assigned to specific frequency assignment group

General rule — 1 type of mask assigned to 1 group.
Exceptions:

¢ Several mask(s) can be used if assigned to different
orbital planes

* Some groups may require two different types of mask.
For example, group in 17.8-18.6 GHz is subject to
different EPFD limits (EPFDdown and EPFDis).
Therefore, space station EIRP mask and space station
PFD mask need to be assigned to the group

| H Prepare SRS Data Wizard

File Help

‘ Open mask file

Select Group

Assign applicable mask(s)

ITUWRS

GENEVA2024

‘ E:\SkyDrive\_Mission\ISR2022\2 - Compiled data\NSKY Masks.MDB

002 (17800 - 18600)
4 down

003 (19700 - 20200)
4 up A

001 (27500 - 39000)

K

|17800 | 18600

Assigned MasklD LowFrequency HighFrequency ReferenceBandwidth kHz Type DataType

40

| PFD | azimuth_elevation | All

OrbitalPlanes AssociatedEart

Applice]ble limits inf

Select mask database |
Highlight the group you wish to establish link to

Article 22, TABLE 22{1B
Direction: down
| ow freauency: 17800

High frequency: 18600

Reference bandwidth: 40

Appendix 5, TABLE 5-1, RR9.7A

A

Assign the mask to selected group
Save link data information

Direction: down
Low frequency: 17800
High frequency: 18600
Reference bandwidth: 1000

Appendix 5, TABLE 5-1, RR9.7B

| | Direction: down

s Fromance 170NN

Cancel

B
T

Save link data in the database ‘

Next ‘

Support
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Preparing SRS database — linking masks to the frequency assignments group ITUWRS

GENEVA2024

r
m MaskOrhit — O X

Help
Select Orbital Planes using this mask by checking/unchecking ‘Include’ in the table below.
If you want to assign this mask to specific satellite(s) please click ‘Assign selected mask to specific satellites’.
Flag *AllSatellites’ in the table below which indicates whether all satellites in orbital plane are using the same
mask will be changed accordingly.

Included AllSatellites OrbitlD SatNumber Apogee Perigee Inclination Lan  PerigeeArgument MinOperatingHeight
All 1 12 1000 |1000 |995 0o Jo 1000
All 2 12 1000 |1000 [99.5 316 |0 1000
All 3 12 1000 |1000 |99.5 63.2 |0 1000
O 4 12 1000 [1000 [99.5 948 [o 1000
O 5 12 1000|1000 |99.5 12640 1000
Example of selective assignment of the mask to ||—= el 1000 11000 [%95 1198 IO 1000
Specific Orbits ¥4 Assign mask to specific satellites — [m] X.
. | Check satellites using this mask
Please note that each orbit needs to have a mask et
. | Select Orbit ID to edit 3/ | Assigned MaskiD OrbitiD SatiD
assigned AEERE I ER
i 3 2
| Total number of orbital planes: 6 1 3 3
Need to repeat the process for each mask [ Y
1 3 5
. ‘e . . 1 3 6
You may also assign the mask to specific satellite in R -
.
the orbit e . -
| .. spedificsatelites i (I EN K
 — = 1 3 12
|
|
I ] Check All H ] Uncheck All
| e o e b save Close




Preparing SRS database — validation

Next step is the validation of the prepared data for its

completeness and correctness

Again, it is a step-by-step wizard

n Prepare SRS Data Wizard

File Help

ITUWRS

GENEVA2024

Press 'Next' to start step-by-step validation process.
After the element is validated you can press '‘Next' to

continue with the validation of the next element.

Cancel

Prev

MNext ]




Preparing SRS database — validation ITUWRS

GENEVA2024

B Prepare SRS Data Wizard - O X

' File Help

PFD/EIRP Mask linking information (A. 14)

Please see the warning messages below.

Validation Errors

Severity Message

° Flrst Step |S the Ver'flcatlon Of I|nk|ng |nf0rma’t|0n Warning | Direction: down, Limit: Article 22, TABLE 22-1B, Low freq: 17800, High Freq: 18600 is not covered by mask Ink
Warning | Direction: down, Limit: Appendix 5, TABLE 5-1, RR9.7A, Low freq: 17800, High Freq: 18600 is not covered by m

. Warning | Direction: down, Limit: Appendix 5, TABLE 5-1, RR9.7B, Low freq: 17800, High Freq: 18600 is not covered by m

° Some Warnlng messages are Shown here as an example Warning | Direction: down, Limit: Article 22, TABLE 22-1B, Low freq: 17800, High Freq: 18600 is not covered by mask_Ink

* These warning messages indicate that some orbits do not have any

mask assigned

www.itu.int/wrs-24 24



Preparing SRS database — validation

Next step is the verification of group (grp) table
containing information on the minimum
elevation angle

Here we have the minimum elevation angle
missing
Enter 25 degrees for each group and press
‘Update’

m Prepare SRS Data Wizard

File Help

Error Found. Minimum elevation angle is missing for one or several records.

Change or correct t

Please|enter minimum elevation angle (A.14.b.4) of the earth station expressed in degrees with
two decimal positions for each group and press Update

e data

Frequency groups validation

_AthITUWRS

GrouplD BeamName EmiRcp FregMin FreqMax MinElevation
5002 EPFDDOWHE +F888—18606 >
5003 EPFDDOWN | E 19700 |20200
5001 EPFDUP R 27500  |30000
Update
Cancel Prev i Next :

www.itu.int/wrs-24
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Preparing SRS database — validation a ITUWRS

. ?lePre:e:: SRS Data Wizard — [m] X GENEVA 2024
Exclusion zone method (A.4.b.7.d.1 and A.4.b.7.d.2)

. Error Found. No exclusion angle is provided. Please provide exclusion angle below.

Next step is the verification of exclusion zone | Change orcomct et
Exclusion zone method

methOd Exclusion zone angle 0

|
Here we have exclusion zone method and S— I
associated angle missing |

u Prepare SRS Data Wizard - [m} X

Enter ‘Exclusion zone method’=Y and
‘Exclusion zone ang|e’:5 deg rees and press Exclusion zone method (A.4.b.7.d.1 and A.4.b.7.d.2)
‘ U pd ate’ . Exclusion zone method is Ok. Press 'Continue’

Change or correct the data

Exclusion zone method | Y - alpha angle

5

Exclusion zone angle
Cancel Prev |

R
Support)




Preparing SRS database — validation

Next step is the verification of distribution of earth
stations on the uplink

Required information is missing. Enter ‘Average
distance’'=999, ‘Density’=0.000001 and ‘Number of
satellites receiving simultaneously’=1 and press
‘Update’

ITUWRS

GENEVA2024
u Prepare SRS Data Wizard — m} X
! File Help
!
Population of earth stations (A.4.b.7.a, A.4.b.7.b and
A.4.b.7.c)
| These are required for uplink EPFD analysis:
i« density - Average number of associated earth stations transmitting with overlapping frequencies per km2
[ inacell
« avg_dist — Average distance between co-frequency cells in kilometres
NUM ES= ES_DISTANCE * ES_DISTANCE * ES_DENSITY
|| Special case:
« Locate single non-GSO earth station at the boresight of GSO: |
density=1 and avg_dist = 0 km ¥ Prepare SRS Data Wizard - (m] X

| File Help
\
|

Error Found. Density i

Population of earth stations (A.4.b.7.a, A.4.b.7.b and
A.4.b.7.c)

Change or correct the data

Average distance (km) (A.4.b.7.b) 0 Numb!

Density (1/km?) (Adb7c) 0

i| These are required for uplink EPFD analysis:
« density - Average number of associated earth stations transmitting with overlapping frequencies per km2 ‘

inacell
1| « avg_dist — Average distance between co-frequency cells in kilometres

1| Special case:

NUM_ES= ES_DISTANCE * ES_DISTANCE * ES_DENSITY

« Locate single non-GSO earth station at the boresight of GSO:
density=1 and avg_dist = 0 km

Population data is Ok. Press ‘Continue’

Change or correct the data

Average distance (km) (A.4.b.7.b) 999 Number of satellites receiving simultaneously (A.4.b.7.a) 1

Density (1/km?) (Adb7.c) |1E-06

Cancel Prev ‘

Support]




4 Prepare SRS Data Wizard - a X

Preparing SRS database — validation ITUWRS

GENEVA2024
Operational latitude ranges (A.4.b.6)

+ lat_fr, lat_to — lower upper limit of the latitude range

- nbr_op_sat - maximum number of non-geostationary satellites transmitting with overlapping frequencies
to a given location within the latitude range

« Entries should cover the whole range from -90 to 90 latitude.

Fatal Error. No record is present in sat_oper table for the selected Notice ID. Please, enter

| the data below.

Change or correct the data

* Next step is the verification of Nco (number of
satellites transmitting simultaneously to the same Ltl"‘“‘:efi:i:;f!;i”sz'%:al,':::;?;f:gfz::iz'iﬁi“:;gﬁgfiitl&ii’;?i?f;ztm”°f
geographical area at any point within the given B T e x)
latitude range)

Operational latitude ranges (A.4.b.6)

* Required information is missing. Enter the values: -
90 to 90 with 1 satellite and press ‘Update’

- lat_fr, lat_to — lower upper limit of the latitude range

I « nbr_op_sat - maximum number of non-geostationary satellites transmitting with overlapping frequencies
PEEE 1 toa given location within the latitude range

« Entries should cover the whole range from -90 to 90 latitude.

:

* In some cases several ranges might be required.

Operational latitudes are Ok. Press 'Continue’

E.g. system is only serving specific latitude range. | Chanoe o conect e dat

. Indicates number of satellite transmitting simultaneously to any same given point within a
m - latitude range. Operational latitude ranges should cover whole Earth (-90 to 90 latitude). If for
For eXa ple [] 45 to 45 . I n th IS Case the table ShOUId certain range no transmission is carried out, enter O for number of satellites

Lat_fr Latto Nbr_op_sat

contain 3 rows: w0 | | |
| | [

*  -90 to -45 with Nco=0

e -45to 45 with Nco=1

* 45 to 90 with Nco=0

[
Support




Preparing databases

Now we can select our prepared databases and ‘Return to
GIBC’

Epfd Data Preparation

In this dialog you can either select the databases containing the data for EPFD
examination or prepare the Appendix 4 data elements required for EPFD
examination of the filing or create and/or validate new databases
Please select the databases required for examination

Select the database with the masks

CA\OneDrive\_Mission\ISR2022\2 - Compiled data\NSKY Masks.MDB

Select SRS database with non-GSO system for examination

CA\OneDrive\_Mission\ISR2022\2 - Compiled data\NSKY SRS-repeat track. MDB

Return to GIBC

Prepare Appendix 4 data required for EPFD examination

1. Create Masks Database

PFD/EIRP Mask Operations

2. Create SRS database

Prepare SRS Data

Create summary for natice in Word

www.itu.int/wrs-24

- ITUWRS

29



GIBC SNS V9 - Graphical Interface for Batch Calculations — X
Preparing databases PFD temestrial serv.) | PFD (space serv.) | Appendix 7 | Appendix 30B | Appendix 30 30A
EPFD | Appendix8 | PowerControl | FOS | Tools/Options | PFDNGSO

—Step 1.Prepare and validate SRS and Masks data

C:\OneDrive\_Mission\ISR2022"\2 - Compiled data\NSKY Masks.MDB
»

Masks:
4
C-\OneDrive\_Mission\ISR2022\2 - Compiled data\NSKY SRS+epeat t

SRS:

EPFDPrepare |

* Once everything is ready:

—Step 2. Analysis

* Enter notice ID
ot |12352|}456 Analysis IHH-22 Hard Limits ﬂ
Agenium |

¢ Select recommended options
[T Ful'wCG Down Check [T Select Limits
- ¥ Use DpalTimastas Limecten '|TQ1 EI > Transfinite
Message
Caling EPFD Calculation 13:34:47...

Start running EPFD validation by choosing ‘“Transfinite’

—FResults

IC:\Users Mimka\ITUNBR_SPACE_v9.0\TEX_RESULTS\EPFD\123520456\220
l LW di l

O P .I O Lol

3
(0 s1503_2: A22, ntc_id = 123520456 (NSKY)

Completed 0 of 17 runs
Run1-0.1% Run3-10.5% Run6-10.9% Run9-13.2 % Run 10 - 10.3 % Run

13-12.9% Run14-10.3 %

Cancel

EPFD Manual

L .




Viewing the results

* Once calculation is finished click ‘View Results’
* EPFD Results View is started

* Note: You can also run EPFD Results View as
standalone application by starting:
c:\Program Files (x86)\ITU\BR_Space_v10\Gibc\EPFD\EPFDResultsView.exe

* In the main window highlight the limit and click
‘Add Selected results’

*  Then switch to ‘View results’ tab

ITUWRS

GENEVA2024
/ EPFD Results View - o x|
Select input results  View results
A
Selectresults database  C:\OneDrive\_Mission\ISR2022\3 - Results\EPFDResults_12352045 e Clear All Added
Select Result to Display (use 'Ctrl/'Shift' to make multiple selection)
B H
3520456
@ Tree View > Add Selected results

www.itu.int/wrs-24 31



| Viewing the results

- Checkbox under ‘pass’
in each limit indicates

the pass/fail status

- Highlight the result/limit
you wish to plot and
press ‘Plot Selected

results’

ITUWRS

GENEVA2024

/" EPFD Results View

Selectinput results  View results

100
_ 10
£
3 1
3
8
H 0.1
]
g
=2 0.01
o
w
o
@ 0.001
E
5 0.0001
@
£ S
5 1E-05 A
2
* 1E-06 —— Run Type: Art22, SW: Transfinite, epfd,, FSS, F=17.8 GHz, Ant 5.1428, d=2 m, per 1000 kHz, ResultiD: 7, RunID: 3,..

—— LIMIT, Art22, SW: Transfinite, ResultiD: 7, EPFD Type: epfd}, FSS, F=17.8 GHz, Ant 5.1428, d=2 m, per 1000 kHz
1E-07 NS O N .
BEEIVSE RIS IR R E B3 8ER83S8 8L RRARREEZILCERERRR

EPFD, dBW/m*2/1000 kHz

@ Piot also limit (extracted from results)

() cap minimum at 270

B show legend

Select Results to Display (press 'Ctrl' to make multiple selection of results produced by two software)

perc EPFD Limit Margin
, h-zsmzs 16446 |-69.668
50 |-230813 -16445 |-66363
40 226361 16444 | 61921
30 222045 16443 | 57615
20 214902 -16442 |-50483
10 -206.657 -164.409 |-42.248
5 202,983 -164.404 | 38579
4 20265 -164403|-38246
3 202223 -164.402 |-37 821
2 201656 -164.401|37.254
1 200848 1644 | 36448
05 |-200266 -163688|-36578
04  |-200.116 -162.816|-373
03 |-199.932 | 1616023824
02  |-199697 -160108|-39589
01  |-199.341 -1574 |-41.941
005 |-197.351 -154231|43.12
004 |-195973 -153317|-42656
003 |-194267 -152139|-42.128

Copy Plot to Clipboard

EPFD Type +~ sw_name run_id IncomingNtc ExistingNtc result_id run_type worst_es_lat worst_es_long worst_gso_long pass percentage_complete C
epfdt, FSS, F=27.5 GHz, Ant S.672, Ls-10, 1.55°, per 40 kHz | Transfinite | 3 123520456 1 Ari22 5093 8 oo C
epfdr, FSS, F=29.5 GHz, Ant 5.672, Ls -10, 1.55°, per 40 kHz | Transfinte |3 123520456 2 Art22 5093 8 00 c
epfd], FSS, F=17.8 GHz, Ant 51428, d=1m, per 1000 kHz | Transfinite 3 123520456 6 Art22 -10.65 -53.06 -58.21 8 oo C
epfd], FSS, F=17.8 GHz, Ant 5.1428, d=1m, per 40 kHz Transfinite |3 123520456 3 Ari22 -10.65 -53.06 -58.21 8 o C

2 epfd], FSS, F=17.8 GHz, Ant S.1428, d=2 m, per 1000 kHz | Transfinite |3 123520456 7

epfd], FSS, F=17.8 GHz, Ant S.1428, d=2 m, per 40 kHz Transfinite |3 123520456 4 Art22 -10.65 -53.06 -58.21 8 oo C
epfd], FSS, F=17.8 GHz, Ant 51428, d=5m, per 1000 kHz | Transfinite |3 123520456 8 Art22 -10.65 -53.06 -58.21 8 o0 C
epfdl. FSS. F=17.8 GHz. Ant 5.1428. d=5m. per 40 kHz Transfinite |3 123520456 5 Art22 -10.65 -53.06 -58.21 M w00 C

Plot Selected Results
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Running EPFD Prepare as stand-alone app ITUWRS

GENEVA2024
Epfd Data Preparation - O X
) Prepare Appendix 4 data required for EPFD examination
Launch it from:
c:\Program Files (x86)ITU\BR_Space_v10\Gibc\EPFD\EPFDPrepare.exe 1. Create Masks Database
| PFD/EIRP Mask Operations l
* Input databases preparation I . ) Cresto SRS databace
. . l Prepare SRS Data |
* Some internal functions
° EPFD Val idation Iau ncher Additional functions could be found here. These are used mostly internally

Create summary for notice in Word

| Import all LES to DB l

v

Merge DB l

| Rename NoticelD l

l Go to launcher |

\ 4

| |
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Running EPFD Prepare as stand-alone app (launching EPFD validation)

More options are available

* Can control number of CPU hardware threads to use:

Note: higher number does not mean faster — may need to
decrease this number significantly. It is recommended to keep it
below the number of available CPU cores

* Timestep ‘TS2’ option is available for Transfinite

ITUWRS

* Decreases calculation time for large constellations
* Is not officially described in Rec. ITU-R S. 1503
* Therefore, can be used only for experimenting/tunning

* Access to log-file of EPFD validation software to
troubleshoot

GENEVA2024
m Epfd Data Preparation - O X
Enter notice 1D and select examination type
Enter notice ID | 123520456 Examination Type | Article 22 ~

Select the database with masks for examination

EASkyDrive\_Mission\ISR2022\2 - Compiled data\NSKY Masks.MDB

Select SRS database with non-GSO system for examination

EASkyDrive\_Mission\ISR2022\2 - Compiled data\NSKY SRS-repeat track. MDB

Select Limits DB

CA\Program Files (x86)\ITU\BR_Space_v9.0\Gibc\EPFD\EPFD_limits_RES85.mdb

Results database

Select Results DB

Generate new results database

Options

Select limits Number of CPU cores to use |32

Use Dual TimeStep Maximum cores available: 32

[ Full WCG Down Check Timestep Option | 152 v
Start
Select EPFD software | Transfinite v | Start with selected software |

Path to EPFD software  C:\Program Files (x86)\S15032Analysis\Program\S1503_2.exe EPFD Log
Back to prepare

Support

www.itu.int/wrs-24
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Recommendations running EPFD Validation ITUWRS

GENEVA2024
Use ‘Dual Time Step’ or “TS1’ option
If experimenting with a single mask, run with an option ‘Select
limits’ to avoid running all the masks and limits
If experimenting with a mask, try unofficial ‘TS2’ option only
available in Transfinite
If experimenting with a mask you may increase performance by
limiting number of timesteps required for calculation
B8 nongeo x | B8 orbit X
:>S€t Ol’bital p|anes tO have repeating ground'traCk - | nbr_sat_pl = | right_asc = | f_stn_keep = |rpt_prd_dd < |rpt_prd_hh = |rpt_prd_mm < | rpt_prd_ss = | f_precess = | precession = | long_asc
(see file NSKY SRS-repeat track.MDB) S ; o e . ! 1 m —
123520456 3 12 63.2Y 10 0 0 ON 204.
:>Open SRS_exam database 123520456 4 12 94.8Y 10 0 0 ON 237.
H 123520456 5 12 126.4 Y 10 0 0 ON 267.
:>Open Orblt table 123520456 6 12 158Y 10 0 0 ON 300.

—Modify values as shown:
—f stn_keep=Y
—rpt_prd_dd=number of days (3-10)

—Don’t forget to change back these values before executing the final
validation

www.itu.int/wrs-24 35



Recommendation when submitting EPFD-related data to the ITU ITUWRS

GENEVA2024

* Before submitting the data, please make sure that you are certain in the results:
* You may submit the masks as separate files or inside MDB
* You may submit examination SRS-database which you used to validate EPFD on your side:
* Please make sure that characteristics (especially orbital characteristics) are the same as in initial submission
* Please make sure that it covers all the frequency ranges in initial submission which are subject to Article 22 EPFD limits

* If you choose not to submit examination SRS-database, please indicate in accompanying note all the
information related:
*  Minimum elevation angles
* Exclusion zone
¢ Earth station distribution
* Nco data
* In case of a doubt or technical issue, you may seek assistance of the Bureau

* Please note, once you submit the data and it is complete, the findings established by the Bureau using your data
will be definitive
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Resources ,ﬂ‘l,“ !JWHXYRS

EPFD web-page
https://www.itu.int/epfdsupport

epfd-support@itu.int
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